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LOINOI PAU

én cong nghiép ché tao 6 td trén th€ gidi ngay cang phat trién manh mé. O viet

Nam, trong thdi gian khong lau nita tif tinh trang 1ip rdp xe hién nay, ching ta s&
ti€n dén tr ché tao & t6. BSi vay, viéc dao tao ddi ngii ¢t nhin, k§ su c6 trinh do ddp dng
dudc nhitng doi hdi cia ngdnh cdng nghé va stra chita 6 t6 14 mdt nhiém vu rit quan trong va
cap béch.

P& phuc vu cho muc dich 1du dai néu trén va trudc mit d€ dap wng cho chuong trinh
dao tao theo hudng cong nghé 6 t6, khoa Co khi Pong lyc cla trudng Pai hoc Su pham Ky
thudt da phan cong cdn bd gidng day bién soan gido trinh “Oto” diing cho hé cao ding.

Gido trinh nay c6 8 chuong nhiim gidi thiéu nhitng ki€n thiic cd ban vé co hoc chuyén
dong cda 6t0, nhitng yéu ciu cd bdn clia 6t6 vé phuong dién dong hoc va dong luc hoc.
Ngoai ra, k&€t hgp véi viéc nghién cttu k&t cAu va mot s6 tinh todn ¢d badn clia cdc cum va cdc
hé thdng, mon hoc nay sé& cung cip nhitng ki€n thiic nén tdng cho viéc ddnh gid chat lugng
ky thudt cua 0t0.

0 gido trinh ndy s& khong dé cip nhiéu vé cdu tao va nguyén 1y hoat dong cla cdc
bd phin trén 6 t6. Vi phan nay sinh vién di dugc hoc k§ & cdc mon hoc thyc tip & xudng.

“O t6” 1a mén hoc chuyén nganh quan trong § nim cudi ctia hé cao ding. B3i vy,
trudc khi hoc mdn nay, sinh vién phai hoc trudc cdc mon sau “Co 1y thuyét”, “Stic bén vat
lieu”, “C4u tao 6 t0”, “Pdng co dot trong 17.

Gido trinh ndy dé cAp dén nhitng vin dé co ban quan trong clia mon hoc, phit hgp véi
chudng trinh qui dinh ctia bd Gido duc va Pao tao d6i v6i nganh Cong nghé 6 td. Noi dung
ki€n thitc 8 hoc phin ndy nhiim trang bi cho sinh vién nhitng kién thifc co bin vé: phuong
phdp nghién cttu khdo sat cdc dic tinh dong luc hoc cd ban, cdc phudng phdp xdc dinh , danh
gid cdc chi tiéu ky thuat, kinh t€ khi van hanh 6t6. Mic khdc cung cip cho sinh vién cdc dic
di€m ciu tao va nguyén 1y 1am viéc, nhitng phuong phdp tinh todn xdc dinh cdc thong s& 1am
viéc co bdn clia cdc cum va hé thdng thudc phan gim cilia 6td.

Do trinh d6 va thdi gian ¢6 han, bdi vay gido trinh ndy chic sé& c6 chd chua hoan thién
va thi€u sét. Rat mong cdc ddng chi va ban doc gép ¥ d€ 1an tdi ban sau cé chdt lugng tot
hon. T6i xin chan thanh cdm on!

Ngudi bién soan:

GVC.MSc. Pang Quy
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KY HIEU VA PON VI PO CO BAN

Hé s6 chuyén ddi giita don

bailugng Ky hieu | Bon vi vi ¢d ban va don vi cii
Chiéu dai I m 1 inch = 2,54 cm = 0,0254 m
Van tde dai v m/s Im/s=36km/h
Van t6c goc o rad /s
S& vong quay n vg / ph
Gia toc j m/ s’
Gia toc géc € rad / s*
Luc P N IN ~ 0,1kG
Trong lugng G N 10°N = 10°kG =~ 0,1tdn
Khdi lugng m kg
Ap suit q N/m* IN/m?= 1Pa = 10°kG / cm”
Ung suit c N/m? IMN / m*~ 10 kG / cm?
Mo6men quay M N m INm ~ 10 kGem = 0,1 kGm
Cong L J 1J=1Nm = 0,1 kGm
Cong sudt N W va: 11/J7/3S :n? .’11(1;1(?111/;)
Nhiét do T K (T: @ K;:rnji::t?;;o)(enxiut)
Nhiét lugng Q J 1J ~ 2,4.107 kcal
Nhiét dung ri€éng C J/ kgdd 1J/kgdd =~ 2,4.107kcal/kgdd
Thoi gian t S

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn




Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

CHUONG 1

A A A

TONG QUAN VE O TO

Muc tiéu:

Sau khi hoc xong chudng nay cdc sinh vién ¢6 kha ning:

. Trinh bay dudc cdc yéu ciu ddi vdi 6to.

. Pdnh gid dudc cic wu diém va nhudc diém clia titng phuong 4n bd tri dong co.
. Néu ra dudc cdc phuong 4n bd tri hé thong truyén luc trén 6td.

Trinh bay dudc nhiém vu va yéu cdu clia hé thong truyén luc.

Néu dugc nhiém vu va yéu cau clia hé thdng phanh.

Trinh bay dudc nhiém vu va yéu cdu clia hé thong treo.

Trinh bay dudc nhiém vu va yéu cau clia hé thong 14i.

Néu dugc cdc yéu cau va nhiém vu clia cdc ciu xe.

Trinh bay dudc nhiém vu va yéu cdu clia khung va than xe.

O 0N R W
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1.1. NHUNG YEU CAU CHUNG POI1 VOI OTO:
1.1.1. Cdc yéu cdu vé thiét ké, ché tao:

Xe 6 td phdi mang tinh hién dai, cdc tdng thanh trén xe c6 k&t cAu hién dai, kich
thudc nhd gon, bd tri hdp 1y phit hgp vé6i cdc diu kién dudng x4 va khi hau.

V4 xe phdi dep, phit hop vdi yéu cdu vé thim m§ cong nghiép.

Vit liéu ch€ tao cdc chi ti€t ¢c6 dd bén cao, 46 chdng mon, chéng gi cao, nhim
nang cao tinh tin cy va tudi tho clia xe. Nén ting loai vit liéu nhe d€ gidm tu trong cia
Xe.

K&t cdu cia cdc chi ti€t phdi cé tinh cong nghé cao, dé gia cong, s6 lugng cdc
nguyén cong trong qui trinh cong nghé ch€ tao it.

1.1.2. Cdc yéu cdu vé sit dung:

Xe phai c6 cdc tinh ning dong lvc cao nhu: t6c do trung binh cao nhim quay vong
xe nhanh, ndng cao ning suit vin chuyén, thdi gian gia toc va quing dudng gia téc ngin,
xe khgi dong dé dang.

Xe phdi c6 tinh an toan cao, dic biét ddi véi hé thdng phanh va hé thong ldi.

Xe phdi ddm bdo tinh tién nghi cho 14i xe va hanh khdch, thao tdc nhe va dé dang,
ddm b o tim nhin t6t.

Miic tiéu hao nhién liéu, diu md bdi tron, sim 16p va cdc vatliéu chay xe it.

Kich thudc thiing xe phai phii hop vdi trong tdi d€ nang cao hé s& st dung trong tai.

Kich thudc va hinh ding xe phdi ddm bdo cho cong tdc x&€p dd hang hod dugc thuian
ti€n va nhanh chéng.

Xe chay phai ém, khong 6n, gidm lugng doc hai trong khi thai.

1.1.3. Cdc yéu cdu vé bdo dudng sita chita:

Gid c6ng bido dudng va sita chita xe so v6i ché tao rat I6n, so vdi cd ddi xe thudng
gdp 30 + 5014n gid cong ché tao.

Né&u moi chi phi cho ddi xe tir khi ché tao d&n khi thanh 1y 12 100%, cdc phin dugc
phan b8 nhu sau (s6 liéu clia nha mdy GAZ — CHLB Nga):

Thi€t k&€ ché tao 6 tO 1,4%
Bédo dudng 6 t6 45,4%
Stta chita thudng xuyén 46,0%
Stra chira 16n 7,2%

Qua d6, ching ta thdy gid cong bdo dudng, stra chita rat I6n. PE gidm khoi lugng
cong viéc, kéo dai chu ky bdo dudng, 6 to phdi ddm bdo cdc yéu cdu sau:

S6 lugng cdc diém boi tron phai it d€ gidm gid cong bom didu md, thay thé cdc
di€m bdi tron c6 vi md bing vat liéu bdi tron vinh cttu. Cdc vii md phai bd tri thing
hang, ciing phia thuin 1¢i cho cong tdc bdo dudng.

Gidm gid cong kiém tra xi€t chit bing cdch sit dung cdc buldng, vit cdy, dai 6c... c6
tinh tu him cao, ding tiéu chudn va it ching loai d€ dd phai thay ddi dung cu thdo lip.
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Gidm gid cong diéu chinh bing cdch thay cdc khiu diéu chinh bing tay bing diéu
chinh ty dong, hoic dé diéu chinh.

K&t cdu cla xe phdi ddm bdo cho cong tdc thdo 1dp dugc dé dang, thuin tién cho cdng
tdc stra chita thay th& phu ting.

K&t cau cling nhu vat liéu ché tao clia cdc chi ti€t c6 dd hao mon 16n phdi di bén sau
khi phuc hdi, sita chita. Cdc mit chudn (cong nghé, dinh vi ...) clia chi ti€t phdi dudc bio toan,
tao di€u kién cho gia cong cd khi sira chita ddp tng dudc cdc yéu cau k¥ thuit

1.2. CAC PHUONG AN BO TRi PONG CG VA HE THONG TRUYEN LUC:

B& tri chung trén 6 t6 bao gdm bd tri dong co va hé thong truyén luc. Tuy thudc vao
muc dich st dung, cong dung va tinh kinh t&€ ma mdi loai xe c6 cdch bd tri riéng. Nhin chung,
khi chon phuong phap bd tri chung cho xe, chiing ta phdi cAn nhic d€ chon ra phuong 4n tdi
vu, nhim ddp Gng cdc yéu ciu sau day:

- Kich thu6c ctia xe nhd, bd tri hgp 1y phit hdp véi cdc diéu kién dudng x4 va khi hau.

- Xe phdi ddm bdo tinh tién nghi cho 14i xe va hanh kh4ch, d@m b4o tim nhin thodng

va tot.

- Xe phai c6 tinh kinh t& cao, dudc thé hién qua hé s6 st dung chiéu dai A cia xe.

Khi hé s6 A cang 16n thi tinh kinh t& clia xe cang ting.

=L
L
0 day :
1 — Chiéu dai thiing chita hiang (xe tdi) hoic chiéu dai budng chita hanh khich (xe chd
khach).

L — Chiéu dai toan bod ctia 6 to.

Pam bio khdng gian cin thiét cho tai x& dé thao tdc, diéu khién xe va chd ngdi phai
ddm bdo an toan.

D& stra chita, bio dudng dong cd, hé thong truyén luc va cdc bd phan con lai.

Pam bio sy phin b tdi trong 1én cdc cidu xe hop 1y, lam ting kh3 ning kéo, bam 6n
dinh, ém diu...v.v... cia xe khi chuyén dong.

1.2.1. Cdc phuong dn bé'tri dpng co:
1.2.1.1. Péng co ddt dang trudc:

Phuong 4n nay st dung dugc cho tit cd cdc loai xe. Khi bd tri ddng cd diing trudc chiing
ta lai c6 hai phuong phdp nhu sau:

1.2.1.1.1. Péng co ddt dang truéc nam ngoai budng ldi:
Khi dong cd dit & diing truSc va nim ngodi budng 14i (hinh 1.1a) sé& tao diéu kién cho

cong viéc stra chita, bdo dudng dugc thuin tién hon. Khi dong cd lam viéc, nhiét ning do
dong co tda ra va su rung clia ddng cd it 4nh hudng dén tai x& va hanh khdch.
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Hinh 1.1: BG tri dong co trén 6 to.

a — Nim trudc budng 14i. d — Nim & diing sau.
b — Nim trong budng l4i. e — Nim dudi san xe.

¢ — Nim giita budng 14i va thing xe. h — Budng l4i 14t.

Nhung trong trudng hgp ndy hé so st dung chiéu dai A clia xe s& gidm xudng. Nghia 12
thé tich chita hang héa hoic lugng hanh khach sé& gidm. Mit khéc, trong trudng hop nay tim
nhin clia ngudi 14i bi han ch€&, 4nh hudng xau dén d6 an toan chung.

1.2.1.1.2. Péng co diit ding trudc nam trong budng ldi:

Phuong 4n nay da han ché€ va khic phuc dugc nhitng nhuge diém clia phuong 4n vira
néu trén. Trong trudng hgp nay hé so st dung chiéu dai A cla xe ting rat ddng k€, tim nhin
ngudi ldi dugce thodng hon.

Nhung do dong cd nim bén trong budng 14i, nén thé tich budng 14i sé& gidm va doi hdi
phéi c6 bién phdp cdch nhiét va cdch Am t6t, nhim han ché€ cdc dnh hudng clia dong cd doi
v6i tai x€ va hanh khach nhu néng va ti€ng 6n do dong co phét ra.

Khi dong co nim trong budng 14i s& khé khin cho viéc sita chita va bdo dudng dong cd.
Bdi vay trong trudng hdp nay ngudi ta thudng diing loai budng 14i 14t (Hinh 1.1h) dé d& dang
cham s6c dong co.
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Ngoii ra mot nhudce di€m cin luu y nita 13 & phuong 4n nay trong tAm clia xe bi nang
cao, 1am cho do &n dinh cla xe bi gidm.

1.2.1.2. Déng co dit ¢ dang sau:

Phuong dn nay thudng s dung & xe du lich va xe khach.

Khi dong co dit & ding sau (hinh 1.1d) thi hé s6 st dung chiéu dai A ting, bdi viy thé
tich phin chita khdch clia xe s& 16n hon so véi trudng hop dong co dit & ding truSc néu cling
mdt chiéu dai L clia cd hai xe nhu nhau, nhd vay lugng hanh khéch s& nhiéu hon.

N&u chiing ta chon phuong 4n dong cd dit & ding sau, dong thdi cau sau 1a ciu chd
dong, ciu trude bi dong, thi hé thong truyén luc sé don gidn hon vi khong cin st dung dén
truyén dong cdc ding.

Ngoai ra, n€u dong cd nim & sau xe, thi ngudi 14i nhin ra't thodng, hanh khach va ngudi
14i hoan toan khong bi 4nh hudng bdi ti€ng On va stic néng clia ddong cd.

Nhugc di€ém chii yéu clia phuong 4n nay 1a van dé diéu khi€n dong cd, ly hdp, hdp s6
v.v...s& phiic tap hon vi cdc bd phan néi trén nim cdch xa ngudi 14i.

1.2.1.3. Pjng co ddt giita budong ldi va thiing xe:

Phuong 4n dong cd nim giita budng 14i va thiing xe (hinh 1.1c) c6 uvu di€m 1a thé tich
budng 14i ting 1én, ngudi 14i nhin sé& thodng va thudng chi sit dung & xe tdi vd mot s6 xe
chuyén dung trong nganh xay dung.

Trudng hop bd tri ndy ¢6 nhuge di€m 12 1Am gidm hé s6 st dung chiéu dai A va 1am
cho chiéu cao trong tim xe ting 1én, do d6 tinh &n dinh clia xe gidm. P& trong tAim xe nim &
vi tri thdp, bit budc phai thay ddi sy bd tri thiing xe va mdt s6 chi ti€t khéc.

1.2.1.4. Dijng co ddt duoi san xe:

Phuong 4n nay dudc sit dung & xe khdch (hinh 1.1e) va né c¢é dudc nhitng vu di€m nhu
trudng hgp dong co dit § ding sau.

Nhugc di€m chinh clia phuong 4n nay 12 khodng sdng gim mdy bi gidm, han ché€ pham
vi hoat dong ctia xe va kho stta chita, chiam séc dong co.

1.2.2. Cdc phuong dn b tri hé thong truyén luc trén 6to:

Hé thong truyén lyc clia 6td bao gdm cdc bo phan va cd cAu nhim thuc hién nhiém vu
truyén mdmen xodn tir dong cd dé€n cdc banh xe chi dong. Hé thdng truyén luc thudng bao
gdm cdc bd phin sau :

- Ly hgp: ( vi€t tit LH).

- Hop s0: (viét tit HS).

- Hop phan phdi: (viét tit P).

- Truyén dong cdc ding : (vi€t tit C).
- Truyén lyc chinh: (viét tit TC).

- Visai: (vi€t tit VS).
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- Bén truc (nifa truc): (vi€t tit N).

O trén xe mdt cAu chi dong sé khong c6 hop phan phdi. Ngoai ra & xe tdi véi tdi trong
16n thi trong hé thong truyén luc s& c6 thém truyén lyc cudi cling.

Miic d6 phtic tap clia hé thong truyén lyc mot xe cu thé dudc thé hién qua cong thifc
banh xe. Cong thiic binh xe dugc ky hiéu tdng quit nhu sau:

axb

Trong do6 :

a 12 s6 lugng banh xe .

b 1a s6 lugng banh xe chii dong .

P& don gidn va khong bi nham 14n, vdi ky hiéu trén chiing ta quy udc d6i v6i banh kép
cling chi coi 1a mdt banh.

Thi du cho cdc trudng hgp sau:

4 x 2 : xe 6 mdt cau chl dong (cé 4 banh xe, trong d6 c6 2 banh xe 12 chii dong).

4 x4 : xe c6 hai ciu chl dong (c6 4 banh xe va c3 4 banh déu chd dong ).

6 x4 : xe c6 hai cau chd dong, mot cau bi déng (c6 6 banh xe, trong d6 4 banh xe 1a chi
dong).

6 x 6 : xe c6 3 cAu chli dong (c6 6 banh xe va cd 6 banh déu chi dong).

8 x 8: xe ¢6 4 cau chl dong (c6 8 banh xe va cd 8 badnh déu chii dong).

1.2.2.1. Bo6'tri hé thong truyén luc theo cong thiic 4x2:

1.2.2.1.1. Péng co ddt triiée, cdu sau chit djong:

]
&

bC — HS C
LH N

o——

Hinh 1.2: Pong co dit tru6e, cau sau chii dong (4 x 2).

Phuong 4n nay dudc thé hién & hinh 1.2, thudng dudc st dung & xe du lich va xe tdi
hang nhe. Phuong 4n bd tri nay rat co ban va da xudt hién tr lau.

1.2.2.1.2. Péng co dit sau, cdu sau chii dong:

Phuong 4n nay dugc thé hién & hinh 1.3 thudng dugc st dung & mot s& xe du lich va xe
khdch. Trong trudng hdp nay hé thdng truyén luc s& gon va don gidn vi khong can dén
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truyén dong cdc ding. O phuong 4n nay c6 thé bd trf dong co, ly hop, hop so, truyén luc
chinh gon thanh mot khéi.

@ 2
HS Y > LO—[H bC

TC VS

« N
\ D

Hinh 1.3: Pong cd dit sau, cau sau chli dong (4 x 2).

Mbt vi du dién hinh cho phuong 4n nay 12 hé thdng truyén luc cho xe du lich VW 1200
(cia CHDC bic) G hinh 1.4.

o
|_
e
|
'[/)’)<)</‘>'><)</y;1/’I°7|K
J

)
f

mplips
——

Hinh 1.4: Hé thdng truyén lIvc xe VW 1200.
1 — Banh rang vanh chiu
2 — VO bd vi sai
3 — Banh rdng bén truc
(Khong vé& s6 1ui trén hinh vé)
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1.2.2.1.3. Péng co ddt truéc, cdu trude chii dong:

Phuong 4n nay dudc thé hién & hinh 1.5, thudng dudc st dung § mot sd xe du lich sdn
xuit trong thdi gian gan ddy. Cdch bd tri nay rdt gon va hé thong truyén luc don gidn vi dong
co nim ngang, nén cdc banh ring clia truyén luc chinh 1a cdc bdnh ring try, ch€ tao don gidn
hon banh ring nén § cdc bd truyén luc chinh trén cdc xe khic.

. %vs

T@T

Hinh 1.5: Pdng cd & trude, cAu true chi dong.

Mot vi du di€n hinh cho phuong 4n nay 1a cach b6 tri hé théng truyén luc cia xe du lich
TALBOT SOLARA (CH Phép):

] T 11
- gl |
g ] ) 0 M
i 12 1
P I
w B LA
2 Bl Tl
dTr I

Hinh 1.6: Hé thong truyén lyc clia xe du lich TALBOT SOLARA.
1 va 2 : cd ciu sang sd i (khdng thé hién hét & hinh v&).
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1.2.2.2. Bo6'tri hé thong truyén luc theo cong thiic 4x4:

Phuong 4n nay dugc sit dung nhiéu & xe tdi va mot s& xe du lich. Trén hinh 1.7 trinh
bay hé thong truyén lyc ciia xe du lich VAZ - 2121 (sdn xuat tai CHLB Nga). G bén trong
hdp phan phdi c6 bd vi sai giita hai cAu va co cdu khda bd vi sai d6 khi can thiét.

p

LH M
BChH pslw I_TTLI
WL—lrer

" O——

1 1

Ik A c o
(o0 s I
1

2

N

+

Z/

Hinh 1.7: Heé thong truyén luc cla xe VAZ 2121.
1 — Co cdu khod vi sai gifra hai cau.

2 — Vi sai giita hai cau.

1.2.2.3.  Bo'tri hé thong truyén luc theo cong thiic 6x4:

I
&
|
&

LH TC TC

I
!
I
!

T

B
_® _JHI

Hinh 1.8: Heé thong truyén luc ciia xe KAMAZ — 5320.
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Phuong 4n nay dudc st dung nhiéu & cdc xe tdi c6 tdi trong 16n. & trén hinh 1.8 12 hé
thong truyén lyc 6 x 4 clia xe tdi KAMAZ — 5320 (sdn xuit tai CHLB Nga). Pic di€m co ban
clia cdch bo tri nay 12 khong st dung hop phan phdi cho hai ciu sau chi dong, ma chi diing
mdt bd vi sai giita hai cAu nén k&t ciu ra't gon.

1.2.2.4. Bo6'tri hé thong truyén luc theo cong thiic 6x6:

| f Céu gita
Cau trudc L | Céusan
— UG —
T

Hinh 1.9 : Hé thong truyén luc clia xe URAL 375.

Phuong 4n ndy dudc st dung hiu hét & cdc xe tdi c6 tdi trong 16n va rat 16n. Mot vi du
cho trudng hop nay 1a hé thdng truyén Iyc cla xe tdi URAL 375 (sdn xuit tai CHLB Nga) &
trén hinh 1.9

Pic di€m chinh ctia hé thong truyén lyc nay la trong hop phan phdi ¢6 bo vi sai hinh
tru d€ chia cong suat d&€n cdc cau trudc, cu gilta va cAu sau. Cong sudt din ra ciu giita va
ciu sau dugc phan phdi thong qua bod vi sai hinh nén (Nhu & hinh 1.8) .

Ngoai ra ¢6 mot s& hé thdng truyén luc & mot sd xe lai khdng sit dung bo vi sai gilta
cdc cau nhu xe ZIL 131 ,ZIL 175 K,...
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1.3. NHIEM VU VA YEU CAU POI VOI CAC HE THONG VA CAC CUM TREN OTO:
1.3.1. Nhiém vu va yéu cdu ciia hé thong truyén luyc:

1.3.1.1. Nhiém vu:

- P& truyén va thay d8i momen xoin tir ddng cd d&€n cic banh xe chii dong phit hop véi
cdc momen cin ludn thay ddi.

- Thay d6i chiéu chuyén dong clia xe.

- Gitip xe chuyén ddng véi cdc van toc khac nhau khi cAn thiét.

- PAm bio cho xe dirng tai chd ma khdng can tit mdy.

- D4n dong mémen xodn ra ngoai cho cdc bo phan dic biét.

1.3.1.2. Yéu cdu:

- Phdi c6 ty s6 truyén thich hgp nhim ning cao tinh ning dong luc hoc va tinh kinh t€ cla
0t0.

- Cé6 hiéu sud't cao, khong cé ti€ng dn khi 1am viéc.

- K&t cdu gon nhe, d& dang bd tri trén xe, phdi tién 1di trong viéc diéu khién.

- Do tin ciy cao, it hu hdng, tudi tho cao.

- Khong sinh ra tdi trong dong qua 16n do mdémen qudn tinh gy nén.

- D@ ki€m tra, bio dudng va sira chita khi ¢6 hur hdng.

1.3.2. Nhiém vu va yéu cdu ciia hé thong phanh:
1.3.2.1. Nhiémvu:

- Heé thong phanh diing d€ gidm tdc dd ctia o to cho dén khi dirng hin hoic d€n mot tdc dd
can thi€t nao dily. Ngoaira hé thong phanh con dung dé giit 6 td diing & cdc doc.

- D6i v6i 6 to hé thong phanh 12 mot trong nhitng cum quan trong nhat, b&i vi n6 ddm bio
cho 6 to chay an toan & toc d6 cao, do d6 c6 thé ning cao dugc ning suit vin chuyén.

- Heé thong phanh gdm c6 c¢d cAu phanh d€ ham tryc ti€p téc dd géc clia cdc banh xe hoic
mot truc nao diy clia hé théng truyén luc va truyén dong phanh d€ din dong cdc cd cidu
phanh.

1.3.2.2. Yéu cdu:

Hé thong phanh phii ddm bio cdc yéu cau sau:

- Quing dudng phanh ngin nhat khi phanh d6t ngdt trong trudng hdp nguy hiém. Mudn c6
quiang dudng phanh ngin nhit thi phdi ddm bio gia toc chim dan cuc dai.

- Phanh ém diu trong bt k§ moi trudng hdp d€ ddm bao sy 6n dinh ctia 6td khi phanh.

- Piéu khi€n nhe nhang, nghia Ia lvc tic dung 1én ban dap hay don diéu khién khong 16n.

- Thoi gian nhay cdm bé, nghia 13 truyén dong phanh c6 do nhay cim 16n.

- Phan bd momen phanh trén cdc banh xe phai theo quan hé st dung hoan toan trong lugng
bam khi phanh véi bat ky cudng do nao.
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Khoéng c6 hién tuong tu si€t phanh khi 6 td chuyén dong tinh ti€n hodc quay vong.

C0 c4u phanh thodt nhiét tot.

Giit dudc ty 1é thuan giira luc trén ban dap hodc don diéu khién véi luc phanh trén banh
Xe.

- C6 kha niang phanh khi diing trong thdi gian dai.

1.3.3. Nhiém vu va yéu cdu ciia hé thong treo:
1.3.3.1. Nhiémvu:

Céc bod phan clia hé thong treo diing dé ndi khung hay than xe véi cdc cAu (banh xe) 6 tO
va tiing b phan thyc hi¢n cdc nhi€ém vu sau day:
- B phan dan hoi lam gidm nhe cic t3i trong ddong tic dung tif banh xe 1én khung, ddm
bdo @6 ém diu can thi€t khi di chuyén va truyén luc, mémen tir dudng 1én khung xe.
- B phan din huéng d€ truyén luc doc, ngang va momen tir dudng 1én khung xe. Pong hoc
cia bd phan din huéng xdc dinh tinh chit dich chuyén tuong ddi clia binh xe d6i vdi

khung.
- B0 phan gidm chan d€ dap tit cdc dao dong clia phan dugc treo va khong dudc treo clia 6
to.

1.3.3.2. Yéu cdu:

- B9 vong tinh f, (40 vOng sinh ra do tdc dung cua tdi trong tinh) phdi nim trong gidi han di
ddm bdo dugc cdc tin s& dao dong riéng clia vd xe va dd vong dong f4 (40 vong sinh ra
khi 6 t6 chuyén dong) phdi di d€ ddm bdo van tdc chuyén dong ctia o to trén dudng xau
ndm trong gidi han cho phép. 0] gidi han ndy khong c6 sy va dip 1én bd phan han ché.

- bong hoc clia cdc binh xe din hudng vAn giit ding khi cdc banh xe din hudng dich
chuyén trong mat phing thang ditng (nghia 1a khodng c4ch hai vét banh trude va cic géc
dit try ditng va banh din huéng khong thay ddi).

- Dap tit nhanh cdc dao dong clia thin xe va cdc banh xe.

- Gidm tai trong dong khi 6 t6 qua nhitng dudng gd ghé.

1.3.4. Nhiém vu va yéu cdu ciia hé thong ldi:
1.3.4.1. Nhiémvu:

- Hé thong l4i dung dé thay d6i phuong chuyén dong cta 6 td nhd quay cic banh din
huéng ciing nhu &€ giit phuong chuyén dong thing hay chuyén dong cong ciia 6 to khi
can thiét.

- Mudn quay vong 6 to phdi c6 mdmen quay vong. Mdmen nay c6 thé phat sinh nhd cic
phan lyc bén khi quay banh din hudng.

1.3.4.2. Yéu cdu:

- Quay vong 0 to that ngoit trong mdt thoi gian rat ngin trén mot dién tich rat bé.
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- L4i nhe, ttic 1a Iyc can thi€t &€ quay vanh tay 14i phdi nhd.

- Pong hoc quay vong diing, cdc banh xe clia tit cd cdc cAu phai lin theo nhitng vong tron
ddng tAm (néu diéu kién ndy khong ddm bio 16p s& trudt trén dudng nén chéng mon va
cong sudt s& mat mat dé tiéu hao cho lyc ma sdt trugt).

- Ngudi 14i it ton stic, dd cdm gidc d€ quay vong tay 1di va hé thdng 14i dd sic ngin cdn va
dap ctia cdc banh din huéng 1én vanh tay 14i (ngudi 14i d3 mét).

- O t6 chuyén dong thing phai &n dinh.

- Pit co ciu ldi trén phan dudc treo (d€ két cau clia hé thong treo banh trudec khdng anh
hudng d€n dong hoc clia co ciu 14i).

1.3.5. Nhié¢m vu va yéu cdu ciia cdc cdu xe:
1.3.5.1. Nhiém vu:

Dam ciu (hoic vd cdu ) dung dé d8 toan bd trong luong phan dudc treo clia 6td, bao
gdm: dong cd, ly hdp, hop sd, khung, thin xe, h¢ thdng treo, thung xe, budng l4i...

Ngoai ra vd cau con ¢ chifc ning bdo vé cdc chi tiét bén trong nhu: truyén luc chinh, vi
sai, cdc ban truc...

1.3.5.2. Yéu cdu:

Phdi c¢6 hinh dang va ti€t dién ddm bio chiu dugc luc thing ding, luc nim ngang, luc
chiéu truc vd mément xodn khi Iam viéc.

C6 dd cing 16n va trong lugng nho.

C6 dd kin tot dé khong cho nudc, bui, dd't va cdc chat ban lot vao 1am hdng céc chi tit
bén trong.

D&i véi cidu din hudng con phdi ddm bio dat banh din hudng ding goc do qui dinh.

1.3.6. Nhié¢m vu va yéu cdu ciia khung va than xe:
1.3.6.1. Nhiém vu:

Khung cia 0td ding d€ d8 cdc cum nim & trén né va giit cho cdc cum & nhitng vi tri
tuong quan v4i nhau.
Than xe (vd 6 td) d€ chita hanh khich, ngudi 14i, hang héa.

1.3.6.2. Yéu cdu:

Khung phdi ddm bio cdc yéu cau sau: c6 dd bén lau tuong tng véi tudi tho cia xe, c6 dd
ciing virng tot d€ cho bi€n dang ctia khung khong lam adnh huéng dén diéu kién lam viéc cla
clia cdc cum va cdc co cAu clia 6t6, c6 hinh dang thich hgp ddm bao thdo 1dp dé dang cdc cum.

Tuy theo titng loai, c6 yéu cAu riéng vdi vo xe, nhung yéu cau tdng quat 1a khodng khong
gian clia vé xe phai d&dm bio di d€ chita hing hod, hanh khach, thi€t bi, dm bio tinh tién nghi,
vé sinh, che mua ning, bui, ddm bio tinh thim my thich Gng trong thdi gian dai.
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CHUONG 2

A

PONG CO TREN O TO

Muc tiéu :

Sau khi hoc xong chudng nay cac sinh vién ¢6 kha nang:

1. Trinh bay dugc nhitng yéu cau ddi véi dong cd dung trén d .

2. Néu dugc cic khdi niém vé dic tinh cong suat clia dong co.

3. Trinh bay dugc dic tinh tiéu hao nhién liéu va hiéu sud't cia dong co.
4. V& dudc cdc dudng dic tinh ngoai clia dong co dot trong trén 6 to.

5. Vé dugc dudng dic tinh 1y tudng ctia dong ¢ dung trén 6 t0.
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2.1. NHUNG YEU CAU POI VGI PONG CO DUNG TREN O TO :

Pong co diing trén 6 t6 phdi ddp ng dugc cdc yéu ciu sau :

— Cung cidp cho xe mot cong sui't can thi€t di d€ khic phuc cic luc cdn chuyén dong
va thay d6i dudc van tdc ciia xe theo yéu cau.

— Phdi c6 hi€u suat 16n nhét c6 thé dugc.

— Luong nhién liéu tiéu hao cang it cang tot.

— C6 khdi lugng va thé tich nhd nha't.

— Phdi c6 @6 bén va do tin cdy cao khi lam viéc.

— Tao diéu kién d& dang cho cong viéc bdo dudng va sita chita.

— Phai gidm t&i da lugng khi thdi doc hai va ti€ng on.

— C6 gi4 thanh thap dé ting tinh canh tranh trén thi trudng.

2.2. CAC PAC TiNH CUA PONG CO POT TRONG :

2.2.1. Ddc tinh cong sudt :

P& xic dinh dugc luc hoic mdmen tic dung 1én cdc banh xe chi dong clia 6 to, chiing
ta cAn phdi nghién ctfu dic tinh cong suit clia dong co ddt trong loai piston. Pic tinh cong
sudt md td quan hé giita cong sudt N, va hai thanh phin clda né 1a mémen M, va toc do géc
o, (hay s& vong quay n.). Thong thudng né dugc bi€u dién qua dic tinh toc dd clia mdmen
M.(®.) hay dic tinh toc do clia cong sudt N, (0c) .

M&i quan hé giita N, M, @¢ dudc biéu dién theo cong thifc:

Ne= Mo (2.1)
Vi :
M. — MoOmen xodn clia dong cd.
N. - Cong suat clia dong co.
®e — Vantoc goc cia dong co.

Thong thudng chiing ta hay st dung dic tinh N, Mc(o.) khi dong cd 1am viéc § ch€ do
cung cAp nhién li¢u 16n nhat, thudng goi 1a dic tinh ngoai.

Ch& d6 danh dinh 12 mot di€m trén dic tinh ngoai, thong thudng ng vdi cong suit cuc
dai, lic d6 cdc thong s6 c6 k¥ hiéu: Nemax, Me", 0. Ché d0 mémen xoidn cuc dai tng vdi cdc
thong s6 Ne™, Memax, @ va ta ¢c6 mot s6 khdi niém sau day :

* Hé s6 dan hdi (thich &ng) clia ddong co theo mdmen :

M
Km — emax (22)
M,
0] day
Memax — MOmen xodn cuc dai clia dong co.
K. — Heé s0 thich ng clia dong co theo mdmen.

+ D0i v6i tirng loai dong cd, hé s6 thich ng theo mdmen ¢ gia tri nhu sau:
— bOng co xdng: K, = 1,1 + 1,35
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— bong ca diesel khong c6 phun dam dédc: K, = 1,1 + 1,15
— Pong cd diesel c6 phun dam dic: K,,=1,1 +1,25

* Hé s& dan hdi (thich ng) theo toc dd:

K, = (2.3)

G ch& do danh dinh khi bi€t Ky, thi :

N

(O]

o 5

Memax = Km- M, =Ky, 24)

o =

Ta x4y dung dudng dic tinh bing cdch thir ddng co trén bé thif trong cdc diéu kién thit
xdc dinh, nhung cdng suid't dong co trén bé thir khdc vdi cong suit sit dung thuc t€ clia dong
cd dit trén xe. Vi vay ta dua ra thong s6 hé s6 cong sudt hitu ich n,:

N=Nn, (2.5)

Trong do:
N’— cong suat thi.
N — cong suat thyc té.

Véi: np = np’np” (2.6)

Trong do6 :
Ny = 0,92 = 0,96 — Pic trung cho sai biét cong suit do thay ddi mot sd trang bi
ctiia dong co khi thir.
N, — Pic trung cho dnh hudng clia mdi trudng khi thi.
— Pong cd diesel: np” =1
q [ 293
0,101 V273 +1t
V6i: q (MPa), t (°C) 12 4p sud't va nhiét do phong thi.

— Pong cd xdng: np”:

Khi tinh todn Ivc kéo hoic momen xodn chli dong & cdc banh xe chiing ta cin phii ¢
dic tinh ngoai clia ddng co ddt trong.

Dic tinh ngoai ctia dong cd cho cdc tri s& 16n nhit clia mdmen, cong sudt & s6 vong
quay xdc dinh. C4c tri s6 nhé hon ctia mémen hoic cong sud't c¢6 thé nhian dugc bing cich
gidm mifc cung cAp nhién liéu.
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Du6i ddy la cdc dic tinh ngoai cua cac loai ddng co khdc nhau :

A
Ne

M.

(VI Q)
Hinh 2.1: Dic tinh ngoai clia dong co xing khong han ché sd vong quay.

Pong co xing khong c6 bo phan han ché s§ vong quay thudng dung cho xe du lich. P&
gidm tdi trong va mai mon, gid tri ®pax thudng khong vugt qua o." tir 10 + 20%.

N A
M.

Hinh 2.2: Pic tinh ngoai clia dong co xing c6 han ché s6 vong quay.
Pong cd xing c6 bd phan han ché s vong quay thudng ding trén xe tai nhiim ting tudi
tho ctia ddng cd, thudng chon ®max= (0,8 +0,9)® ! .
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Nemax

Hinh 2.3: Bic tinh ngoai ctia dong co diesel.

Pong co diesel dung & 6 t6 déu dudc trang bi by diéu tdc. Bo diéu toc sé giit cho ché&
dd 1am viéc clia dong cd & ving tiéu hao nhién liéu riéng it nhat.

* Chi y: Tiéu chudn thr dong co d€ nhin dugc dudng dic tinh ngoai & mdi nudc mot
khdc, vi vy ma cing mot dong co nhung th & nhitng nudc khac nhau sé cho gid tri cong
sudt khdc nhau.

2.2.2. Ddc tinh tiéu hao nhién li¢u va hi¢u sudt cia dong co :

Tinh kinh t& clia dong cd khi 1am viéc dugc ddnh gid qua cdc thong s& sau diy :
+ Tiéu hao nhién liéu theo thdi gian tinh theo khdi lugng, ky hiéu Q.
+ Tiéu hao nhién liéu theo thdi gian tinh theo thé tich, ky hi¢u Q,.

. Q=Qv.p (2.7)
O day :

p — Khdi lugng riéng cda nhién liéu (kg/m3).

Q — Co don vi la kg/s, g/s, kg/h.

Qy— C6 don vi 1a m’/s, cm’/s, dm’/s.

+ Tiéu hao nhién liéu theo khoi lugng q (kg/J, g/MJ, g/kWh).

_Q
Fy (2.8)

€

Chuyén ddi don vi: 1g/MJ=3,6g/kWh=2,65g/m.1.h.
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+ Hiéu sua't cda dong co dugc danh gid thong qua qud trinh bi€n ddi héa ning thanh co
nang.
Hiéu sud't bién d6i héa ning thanh cd ning dudc xac dinh:

N N 1

— e _Te _ 29
k N, H,-Q H,-q @

0] day:
Ni — La héa nang cia dong cd tinh trén mot don vi thdi gian.
H, — La ning lugng riéng theo khdi lugng clia nhién lidu.
H, ¢6 don vi 1a J/kg hay MJ/kg.

D3&i véi cdc don vi thuc t€ hay dung thi ta c6:

n= 1000 Véi: Hy (MJ/kg), q (2/MJ).
H, -q
Hoic:
_ 13;6& Véi: Hy (MI/kg), q (2/kWh).
. q

2.3. PAC TINH LY TUGNG CUA PONG CO DUNG TREN O TO VA KHUYNH
HUGNG SU DUNG PONG CO DIEN :

2.3.1. DBdc tinh ly tudng ciia dong co dung trén é to :
Dic tinh cong suit 1y tudng clia dong cd c6 dang nhu sau:

M., \

>
Z
[¢]
»

b
N max

NmaX:COl’lSt

~

/, Nmax
Mimax 7//

€
n ® o o

max max max max

Hinh 2.4: Dic tinh cdng suat 1y tudng clia cdc dong co dung trén 6t0.
O 8¢ dO Omax clia dong co, 6to s& dat tdc dd cuc dai theo yéu cau, con tai gid tri My ,

otd sé& dat dugc do doc cuc dai hay gia tdc chuyén dong cuc dai. TAt nhién, 6t khong thé
cung lic leo duge do doc cuc dai véi van téc cuc dai ( tng v6i cong sud't N’ p.x nao dé). Cong
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sudt cuc dai thuc t€ dude chon & ch€ dd ( Mpax ,o ) va § ch€ d0 (Mymax » Omay) VA trong

khodng hai ch& d6 nay thi cong suit Ny« phdi dudc duy tri khdng doi.
Céc dong co dung trén 6td6 khong c6 dic tinh Iy tudng nhu vay, vi thé trén xe ludn phai

c6 hé thong truyén luc v6i nhiéu cAp s thay ddi.
2.3.2. Khuynh huéng stt dung dong co dién :

Ngay nay, dong cd dién ciing dugc diing nhiéu trén 6t6. C6 nhiéu loai dong co dién
khdc nhau, nhung & ddy chiing ta chi tim hi€u dudng dic tinh clia dong cd dién mot chiéu vi
chiing dugc diing phd bién trén 6td nhit. Trén 6t thudng ding cdc dong cd dién kich tir ndi
ti€p, kich tir song song va kich tir hdn hop.
Sau day 1a cdc dudng dic tinh ngoai clia cdc dong co dién vdi cdc ki€u kich tir khdc
nhau :
M,

A

0 . o

€
Hinh 2.5: Dic tinh ngoai clia mémen ddi vé6i cdc loai dong co dién mot chiéu.

Pudng dic tinh clia dong cd dién kich tir hdn hdp (dudng 1) s€ 1a trung binh giita dic
tinh clia dong cd kich tir song song ( dudng 2) va ndi ti€p (dudng 3). Dic tinh clia dong co
kich tir n6i ti€p c6 dang hinh hypebol. Khi mémen (M,) ting thi tdc dd goc (w.) gidm.

Qua so sdnh 3 dudng dic tinh trén ta thdy, dic tinh cda dong cd dién kich tr ndi tép la
phit hop nhi't bdi vi né c¢6 dang gan gidng véi dic tinh Iy tudng clia dong co. Do d6, loai nay
dugc dung phd bié€n trén 6t6 nhat. Tuy nhién, hién nay trén 6 td, dong co dién vin khong
duge st dung rong rii bdi cdc thi€t bi diéu khi€n dong co dién sé dnh hudng nhiéu dé&n khoi
lugng, thé tich, gia thanh va hiéu sud't cia dong co.
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CHUONG 3

CO HOC CHUYEN PONG THANG CUA OTO

Muc tiéu:

Sau khi hoc xong chuong nay ngudi hoc ¢6 kha ning:

Trinh bay dudc sy truyén nang lugng trén o to.

binh nghia dugc cdc loai ban kinh banh xe.

Néu dugc cdc khai niém va cdc quan hé ddong hoc cia banh xe khi lan.

Trinh bay dudc ddng Iuc hoc chuyén ddng cia banh xe.

Gidi thich dugc sy trudt clia banh xe, khd ning bAm va hé s§ bidm clia bdnh xe véi

mdt dudng.

6. Trinh bay dudc bi€n dang clia banh xe dan hdi khi chiu Iyc ngang. Pinh nghia dudc
g6c 1éch hudng.

7. Xéc dinh dudc cdc luc tic dung 1én 6 td khi chuyén dong tdng quat.

8. Néu dugc khdi niém cdc Ivc riéng va cdc cong suit tuong ng vdi cdc luc tdc dung
1én 6 to.

9. Trinh bay dudc can bing luc kéo clia 6 0.

10. Trinh bay dudc cin bing cong suit clia 6 td.

11. Néu dugc dic tinh dong luc hoc cua 6 to.

12. Xdc dinh dugc cdc thong s& dong luc hoc co ban clia 6 td: van tdc cyc dai, dd doc
16n nha't xe c6 thé vugt qua dudc, kha ning ting toc clia 6 t0.

Nhs W=

26

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

3.1. SU TRUYEN NANG LUGNG TREN OTO:

Qu4 trinh truyén ning lugng tir dong cd d&€n khung xe (hoic than xe) thong qua hé
thong truyén Iyc va hé thdng chuyén dong s& xuit hién cdc hién tugng sau:

- Thay d6i van toc ( van tdc géc hodc van toc tinh ti€n) vi mémen (hoic luc).

- Mot phin ning lugng truyén di sé& bi tiéu hao.

- Tich lily ning lugng & dang dong ning (do khdi lugng cta cdc chi ti€t trong hé) va &
dang th& ning (do tinh dan hdi clia chiing)

Chiing ta khdo sdt qué trinh truyén ning ludng vdi cdc gid thuyét sau:

- Trudng hgp truyén dong d€n nhi€u banh chi dong thi gid thi€t 1a sy truyén ning lugng
tdi cdc banh riéng biét s& 12 nhu nhau, tifc 12 da coi chi ¢c6 mot dudng truyén ning lugng tir
dong co tSi khung xe.

- Khong d€ § d&€n qua trinh chuyén ti€p x4y ra khi déng, tich ly hgp va khi chuyén s6.

- Céc dic tinh clia dong cd va hé thong truyén luc s& giit nguyén khi chuyén dong on
dinh va khong 6n dinh.

- Khi chuyén dong déu, gia thi€t 1a khong x4y ra tich lily ning lugng trong hé, nghia 1a
cdc phan tif trong hé dudc coi 1a khong c6 khdi lugng va ciing tuyét d6i (hé bac khong).

0 day ching ta chi xét qué trinh truyén ning ludng khi xe chuyé&n dong 8n dinh.

3.1.1. Su truyén va bién doi ndng luong trong hé thong truyén lyc:
J o to ning lugng dudc truyén tir dong co dé€n cdc banh xe chi dong thong qua hé

thong truyén Iyc. Qua trinh truyén va bién ddi ning lugng dude dic trung bdi cdc thanh phian
clia cong sui't ddu vao N, va cong sui't diu ra Ny, nghia 12 bdi vin tdc géc vd mOmen tuong

ung:
NezMeo‘)e
(3.1)
N, =M, o,
Cac moi quan hé giita cdc thong s6 Me, My, ®., o, dudc goi la cdc dic tinh truyén
dong.

0] day:

Ny — Cong sui't truyén dé€n cdc banh xe chd ddng.

®p— Van téc géc clia banh xe chd dong.

My — Mdmen cia cdc banh xe chi dong.

Mit khic, d€ thé hién cac mdi quan hé chiic ning & truyén dong, ching ta st dung cic
khai niém sau:

+ Ty s& truyén dong hoc (truyén vin toc):

= ¢ (3.2)

Trong do:

ii — Ty s0 truyén ctia hé thong truyén luc, thudng ding & truyén dong cé cap.
Vv — Ty s6 truyén dudc dung trong hé thong truyén dong thiy luc.

n. — SO vong quay cia ddng cd

n, — SO vong quay cda banh xe.
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Theo k&t cAu clia hé thdng truyén luc thi ty s6 truyén i, con dudc tinh theo cdng thic

sau:
1y = Inlplolc (3.3)

0] day:

i — Ty s6 truyén ctia hop sd.

i, — Ty s8 truyén clia hdp s phu (hoic hop phan phdi).

i, — Ty s6 truyén cla truyén lyc chinh.

ic — Ty s6 truyén clia truyén luc canh (truyén Iyc cudi cling).

+ Ty s6 truyén momen:

o=k 34)

+ Hiéu suat cla truyén dong (v6i gid thi€t hé 12 bac khong):
_Ne _Mo, _,_2

N, M.o, i

€

(3.5)

O trudng hop dang xét 1 chinh 12 hiéu sudt cda hé thong truyén luc.
Xét vé mit két cAu clia hé thong truyén lyc thi hiéu suit n con dugc tinh nhu sau

N=NiMhMpMNecdNoNec (3.6)
0] day:
N1 — Hiéu suat ctia ly hop.
Nn — Hiéu sua't clia hdp s0.
Ny — Hiéu sud't ciia hop s6 phu (hodc hop s6 phan phdi).
Ned — Hiéu sud't clia cac ding.
No — Hiéu sud't clia truyén lyc chinh.

Ne — Hiéu sua't cta truyén luc canh.

3.1.2. Su bién déi ndng luong trong hé thong chuyén dong:

Hé thong chuyén dong 1a cum truyén dong giita banh xe v6i mit dudng. o) trudng hgp
nay chiing dugc coi 13 cum bi€n d6i bac khong, nghia 13 ta khong d€ y dén khdi lugng va
bi&€n dang clia né.

Cong sua't clia banh xe chi dong dudc thé hién qua My va ®,. Nhd c6 M tai banh xe
chi dong va nhd sy ti€p xtc giita badnh xe v6i mit dudng nén da phat sinh phan Iyc Py tir miit
dudng tic dung 1én banh xe huéng theo chiéu chuyén dong ctia xe. Phan luc nay chinh 13 Iyc
kéo ti€p tuyén clia badnh xe chi dong.

Nhu vay hé thdng chuyén dong di bi€n d6i chuyén dong quay ctia banh xe thanh
chuyén ddng tinh ti€n cta xe. Tic 12 bién d6i momen My va van toc géc oy trén truc banh
xe thanh luc kéo clia banh xe va van toc tinh ti€n v.
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Quan hé giita c4c thong s§ vira néu dugc thé hién:
M, M.in M.iiin
Iy, Ly Iy,

V =10, (3.8)

P, (37)

0 day:

r, — Bdn kinh tinh todn (bdn kinh l1am viéc trung binh) clia banh xe.

v — Van tdc tinh ti€n thuc t€.

1 — Bdnkinh ldn cla bdnh xe (s€ dudc trinh bay & muc 3.2.1.).

Trong thuc t& c¢é thé coi 1, = const, con 1 #const, vi r; phu thudc vao nhiéu y&u t8, vi
du: tdi trong, van tdc... Cho nén tir (3.7) va (3.8) cho thdy ring hé théng chuyén dong bi€n
ddi lyc véi mot ti 1& khong ddi, nhung sy truyén van toc khdng phdi 1a dn dinh. Khi xe
chuyén dong & dudng tot va v6i van toc 16n thi ¢6 thé xem 1y = 1. Trén dudng x4u va v6i vin
tdc nhd thi r; # 1y, ldc nay ching ta phdi cAn nhic dén sy trudt gitta banh xe véi mit dudng.

3.1.3. Su tén hao ndng luong khi truyén ndng luong trén xe:

Khi truyén ning lugng tir ddng co d€n khung xe s& c6 mdt phan ning ludng bi€n doi
thanh nhiét ning khong thé thu hdi duge. Gia tri nay cin phai bi€t khi tinh todn thiét k& bdi
hai ly do sau:

- Nhiim xéc dinh cong suat st dung diing dé€ truyén dong 6 to ng vdi cong suit di cho
clia dong cd. Hoic nguge lai d€ xdc dinh cong sudt yéu ciu ciia dong cd Gng vdi yéu ciu
nang lugng ctia xe da cho.

- Nhim x4c dinh c4dc yéu cAu 1am mdt ddm bdo cho hé thdng lam viéc binh thudng.

Céc tOn thit dugc bi€u thi vé mit dinh lugng bdi cong sud't tdn hao N, hay mémen ton
hao M. Tuy vAy ngudi ta thudng bi€u thi bing cdc hé s§ khong thit nguyén 1a hiéu sui't
hodc hé s6 tén hao 7.

M0di quan hé giita cdc dai lugng:

N, =N.-N,
N, (3.9)
Y ;;:'
N, M,
YEN M (3.10)
N _
n=1-y (3.12)

Cong viéc tinh todn t6n hao dua trén cd sd kinh nghiém va dinh hudng, bGi vy n6 luén
12 gan ding. Mudn xédc dinh chinh xdc chi c¢6 thé biing con dudng thyc nghiém. Khi tinh ton
hao ta ti€n hanh riéng cho tirng bd phan. Téng tdn hao dugc xdc dinh theo nguyén tic cic td
hop mic ndi ti€p nhau.
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Can luu y riing & truyén dong cd khi chi ¢6 t6n hao v& momen ma khong c6 tén hao vé
van tdc.

Tén hao & truyén dong co khi khong nhitng khong phu thudc vao két cdu, ma sat giita
cdc bé mit cda cdc chi ti€t, s d6 dong hoc, ma con phu thudc vio mdmen truyén, van tdc,
d6 nhdt va nhiét do ctia dau bdi tron...

3.2. CO HQC LAN CUA BANH XE:

3.2.1. Cdc loai bdn kinh cua bdnh xe:

B4n kinh clia banh xe 12 mot thong s& hinh hoc c¢d ban clia banh xe. Do 18p xe c6 do
dan hdi nén c6 thé bi€n dang theo moi phuong. BSi viy bdn kinh banh xe c6 16p dan hdi s&
khong nhat dinh va phu thudc vao phudng phdp dinh nghia. Sau diy ching ta sé dinh nghia
mot vailoai ban kinh banh xe:

3.2.1.1. Bdn kinh thiét ké& ( ban kinh danh dinh) r,:

1, 12 ban kinh cda bdnh xe khong quay, khong chiu tdi, 4p sudt khong khi trong 16p &
muc danh dinh. Ban kinh nay dudc x4c dinh theo kich thuGc ti€u chuén trén 16p, dudc cho bdi
nha ché tao.

Vi du mot 16p c6 ky hiéu B-d

Trong d6: B — Bé rong cda 16p (inch).

d — Pudng kinh vanh banh xe (inch).

Luic d6 r, dudc xac dinh nhu sau:

r,= (B + 3125,4 (mm) (3.13)
3.2.1.2. Bdankinhtudor:

r 12 bdn kinh ctia banh xe khong chiu tdi. Bdn kinh nay sé& thay ddi do 4nh hudng clia
dung sai ch€ tao, lyc li tAm va dp sud't khong khi trong 16p. Gi tri r s& ting néu o, ting 1én.

3.2.1.3. Ban kinh tinh r;:

Bén kinh tinh r, 1a khodng cdch tir tim banh xe t6i mat dudng khi banh xe ding yén va
chiu lyc tic dung theo chiéu thing ding. Gi4 tri clia r, phu thudc vio cdc luc thing ding tic
dung 1én banh xe va dp sudt khong khi trong 16p.

3.2.1.4. Bdan kinh dong luc hoc r;:
Bén kinh dong luc hoc rg 1a khodng cdch tit tim bdnh xe tdi mat dudng khi bdnh xe
dang lin va chiu cdc luc tdc dung theo cd ba chiéu: doc, ditng va ngang.
Gi4 tri clia 4 phu thudc vao cdc y€u td sau:

- Tai trong thing diing tic dung I&én bdnh xe.
- Luc i tAm khi banh xe quay.

30

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

- Momen chi dong My hodc mémen phanh M,,.
- Ap sud't khong khi trong 18p.
3.2.1.5. Bdn kinh lan r;:

Bén kinh ldn r; khong phdi 1a thong sd hinh hoc ma 1a thong s& dong hoc, né 1a t 1&
gifta van toc tinh ti€n thuc t€ v va van toc géc clia banh xe. B4n kinh lin dudc x4c dinh:

r=— (3.14)
@y,
Nhu vay ban kinh lin 13 ban kinh cla mot banh xe 40, n6 chuyén dong khong cé trugt
vdi van toc tinh ti€n twong dudng véi banh xe thuc t&. r; ¢ thé coi 13 khodng cdch tir tim
banh xe tdi cuc P clia chuyén dong twong ddi giita banh xe vdi mit dudng.
Gi4 tri clia 1 phu thudc vao cdc thdong sd sau:
T&i trong tdc dung 1€n bdnh xe.

Ap sui't khong khi trong 16p.
Do dan hdi cla vat liéu ché tao 18p.
Khé ning bdm cla banh xe v4i dudng

3.2.1.6. Bdn kinh tinh toan (bdn kinh lam viéc trung binh) ry:

Trong tinh todn thyc t&, ngudi ta thudng st dung ban kinh clia banh xe c6 ké dén sy
bié€n dang clia 16p do d4nh huéng clia cdc thong s6 da trinh bay & trén. Gi4 tri cda bdn kinh
nay so vdi ban kinh thuc t€ sai léch khong nhiéu.

r,=Ar, (3.15)
Véi:
ro — Ban kinh thi€t k&€ ctia banh xe.
L — Heé s ké dén sy bi€n dang ctia 16p:

A =0,93 +0,935 (cho 16p c6 4p suit thap).
L =0,945 + 0,95 (cho 16p c6 4p suit cao).

3.2.2. Djng hoc lin ciia banh xe khong bién dang:
3.2.2.1. Cdc khdi niém:

* Van toc chuyén dong 1y thuyét v,:
Vo 12 van tdc cia xe khi chuyén dong hoin toan khong cé trudt.
2
Vo:S_lzLNb:@brb (3.16)

t t
0] day:
Si — Quing dudng ly thuy€t ma banh xe da lin.
t — Thoi gian banh xe da ldn.
1, — Ban kinh tinh todn cia bdnh xe.
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R NN 9 z
Np — TOng s6 vong quay cua banh xe.
o, — Van toc goc clia banh xe.

* Vdn téc chuyén dong thuc t&'v:
v 12 van tdc chuyén dong clia xe khi c6 tinh d€n 4nh hudng clia sy trudt clia banh xe
v6i mdt dudng.

=M, T, (3.17)

Trong do6:

S — quing dudng thuc t&€ ma banh xe da lin.
t — thoi gian ma bdnh xe da lan.

11 — bdn kinh 1an cda banh xe.

* Van tdc trugt v,:
Khi xe chuyén dong c6 su trudt giita banh xe véi mit dudng thi van tdc thyc t&€ clia xe
va van tdc 1y thuyét s& khdc nhau. Sy chénh l&ch giita hai loai van toc vira néu trén chinh 12
van toc trugt:

V= V=V, =0, T,—®, T, (3.18)

* He s6 truot va d¢ trugt:

+ Hé s0 truct va do trugdt khi kéo:
Su trudt clia banh xe dudc thé hién thong qua hé s6 truot O, :
Vs  V,—V

§=-—t=To L (3.19)

v v r,

[} (V]

Mic d6 trugt ctia banh xe dugc danh gid thong qua dd trugt A, :
A, =6,100% (3.20)

+ Heé s6 trugt va do trugt khi phanh:
Trong trudng hgp phanh ta c6 hé s6 trugt va do trudt nhu sau:
Vs V.-V Vv r
§=—"Lt=—0 =—0_]=-b_ (3.21)

Y v v T,

%, =8,100% (3.22)

3.2.2.2. Cdc quan hé dong hoc khi banh xe ldn:

Khi bdnh xe lin c6 thé xdy ra hién tugng trudt (trudt quay khi kéo hoic trugt 1€t khi
phanh), diéu nay sé& lam dnh hudng d€n van tdc thuc t& clia xe. C6 thé c6 ba trang thdi lin:
- Lan khong trugt & banh xe bi dong va khong phanh.
- Lian ¢6 trugt quay & banh xe chi dong va dang c6 luc kéo.
- Lin c6 trugt 1€t & banh xe dang phanh.

32

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

* Bdnh xe ldn khong truot:
Trong trudng hgp nay, tdc dd cla tim banh xe (ciing 1a tdc dd cla xe) bing véi tdc do
vong. Nghia 12 t6c do thuc t€ v bing tdc do 1y thuyét v, ta c6:

V=V =m,T, (3.23)
Do vay, tAim quay tifc thdi (cuc P) cda banh xe nim trén vong banh xe va bdn kinh lin
bing ban kinh tinh todn:
Nn=ry (324)

Trang thdi nay chi c6 dugc & banh xe bi dong véi M, =0, lic d6 v;=0

\y

Hinh 3.1: Lan khong trugt.

* Banh xe ldn co trugt quay:

Pay 1a trudng hgp clia banh xe dang c6 luc kéo, khi d6 tdc do ctia tAm banh xe (t6c dd
thuc t€) v nhd hon téc do 1y thuyét v, do vay cuc P nim trong vong banh xe va rj < r,. Trong
viung ti€p xiic clia banh xe v4§i mit dudng, theo quy ludt phan bd van tdc s& xuat hién mot
van toc trugt v, ngugc hudng véi truc x.

Ta c6 quan hé sau:

V=V +V=0, T +V=O, T, (3.25)
Do d6:

Vs=v-v <0 (3.26)
Theo (3.19) hé s& trugt khi kéo 8, dudc tinh:

§=—vo =YV 1 I (3.27)

v v T,

o o

Do vy <Onénnén 6, >0.
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0] trang thdi trugt quay hoan toan (banh xe chii dong quay, xe diing yén) ta c6:

v=0;, o>0=>v=0,1=0=r=0

Thay vao (3.19) suy ra:

0, =1 (trudt quay hoan toan)

vs <0
Hinh 3.2: Lan c6 trugt quay.

* Bdanh xe ldn cé truot 1ét:
Pay Ia trudng hgp banh xe dang dudc phanh. Trong trutdng hgp nay tdc do thuc t& v 16n
hon t6c¢ do ly thuyé&t v, cuc P nim bén ngoai banh xe va r; > r,. Tai ving ti€p xic clia banh
xe v6i mit dudng cling xuat hién tdc do trugt v, nhung huéng theo huéng duong clia tryc x.

Hinh 3.3: Lin c6 truot 1&t.

Ta c6 quan hé sau:

V=V +Vy=, T, +Vy= O, T, (3.28)
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Do dé:
Vs=V—=V =0, —0,r1,>0 (3.29)

Theo (3.21) hé s6 trudt khi phanh dugc tinh:

Vo _VomV _ Ty _ (3.30)

v v r,

Do v;>0 nén §,<0

0] trang thdi trugt 1€t hoan toan (bdnh xe bi him citng khong quay, xe va banh xe vin
chuyén dong tinh ti€n) ta c6:

v
v£0,0,=0=>1r=——>0
W,

V=0, I,=0=>v,=v-v =V

Thay vao (3.21) suy ra: 6p= —1 (trugt 1t hoan toan)

3.2.3. Péong luc hoc chuyén dong ciia bdnh xe:

Ching ta s€ khdo sdt lyuc va mdmen tic dung lén bdnh xe dang lin trén dudng khi
khong c6 luc ngang tic dung dudi cdc banh xe. Trong thuc t€ s& cé ba trang thai chuyén
dong khdc nhau & cdc banh xe:

- Banh xe bi dong khong phanh (trang thai bi dong).
- Banh xe chi ddng va dang c6 luc kéo (trang thai kéo).
- Bdnh xe bi ddng hodc chi dong dang bi phanh ( trang thai phanh)

3.2.3.1. Bdnh xe bi dong khong bi phanh (M =0, M, = 0):

Khi d6 banh xe s€ chiu cdc lyc sau day:

Tu khung xe: T4i trong thing ditng, ky hiéu Gy, va lyc day dit tai tAm truc clia banh xe,
hudng theo chiéu chuyén dong, ky hiéu P;.

T dudng tdc dung 1én cdc banh xe cdc phdn lyc ti€p tuyén ma hop lyc cda ching ky
hiéu 12 X va c4c phén Ivc phdp tuyén ma hdp luc clia ching ky hiéu 1a Z.

Phan lyc ti€p tuyé&n X xuat hién 12 do tai tAm truc banh xe ton tai luc Py. Lyc nay c6 xu
huéng ddy vét ti€p xic gitta dudng vdi 16p vé phia trudc theo chiéu chuyén dong. Do d6 tai
vE&t ti€p xiic s& xuat hién lvc X chong lai sy dich chuyén dé. Xét vé gid tri ta c6:

X=Py; Z=Gy

Véi:

Z - Phan lyc thing géc clia dudng tic dung 1én banh xe.

Gp — Trong lugng tdc dung I€n banh xe.

Phan Ivc X ngugc chiéu chuyén dong clia xe va dugc coi 1a Ivc cdn lin Py. Lyc cdn lin
phai dudc khic phuc bdi luc Py. Nhu vay ta c6:

X =P (3.31)
P;=fZ (3.32)
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Vi f1a hé so cdn lan.
Phuong trinh ciAn bing momen tai tim badnh xe:

Za= Pfrd = erd = Mf (333)

V&i M¢ 12 mOmen cdn lin.

Hinh 3.4: Lyc va mdmen tdc dung lén banh xe bi dong.

TU hinh 3.4 ta rit ra quan hé:
tga =alra=P/Z =1 (3.34)

3.2.3.2. Bdnh xe chi djpng va dang co luc kéo (M # 0, M, =0):

Moémen chi dong My ciing chi€u v6i o, . My cin bing vé6i cidp luc Py, mot dit tai diém
ti€p xiic giita banh xe v6i mit dudng, mot dit tai tAm bédnh xe, tic 1a: My = Pyrg.
Can biing luc theo chiéu thing ding:

Z =Gy (3.35)

Hinh 3.5: Lyc va mémen tic dung 1én banh xe chi dong.
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Luc kéo ti€p tuyén:
Px = My/r4 (3.36)
Luc ddy tdng cong vao khung xe:
Py=P—P:=X (3.37)
Véi X 13 phdn luc ti€p tuyén clia banh xe v6i mit dudng. Khi kéo né cling chiéu
chuyén dong.

3.2.3.3. Bdnh xe bi dong hodc chii dong dang bi phanh (M= 0, M, #0):

Momen phanh M, ngugc chi€u v6i o, . M, cin bing véi cdp luc Py, tic 1a:

MP
M, =P 1 =P =" (3.38)
d

L

"U/ N\
=

Hinh 3.6: Luc va mdmen tic dung lén banh xe dang phanh.

Mit khédc ta van cé: Z = Gy,
Can bing lyc theo chiéu nim ngang ta c6 luc tic dung vao khung xe:
Py=P,+Pr=X (3.39)

0] day:

P, — Lyc phanh.

P, — Luc ddy vao khung ngugc chiéu chuyén dong cia xe.

X — Phén lyc ti€p tuyén, khi phanh né ngudc chiéu chuyén dong clia xe.

P; — Luc cédn lan.

ra — Bén kinh dong luc hoc, c6 thé coirg =1, (ban kinh tinh todn).

Tir cdc quan hé Iuc vira xét & cdc banh xe ta thidy: Luc ddy (truyén) vio khung xe
khong phdi 1a lyc Py (hodc Iyc Pp) ma 1a phdn lyc tiép tuy&n X = Py, cu thé 1a:

X = My/ra — Pr (khi kéo) (3.40)
X = Mp/rq + Pr (khi phanh) (3.41)
37

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Thuc nghiém da ching t6 Py khdong phy thudc vao My va M,. D6 thi § hinh 3.7 cho thdy
rd cdc trang thdi chuyén dong clia banh xe. Theo qui udc vé chiéu thi M, < 0; P, < 0; M¢ < 0;
Pr < O; Mk>0; Py >0.
+ Céc trang thai chuyén dong clia banh xe:
G trang thai phanh: M, < 0, P, <0, X = P, + P; < 0.

2

- O trang thdi bi dong: My =0, M, =0, X = Py < 0.

- & trang thdi trung tinh: 0 < M <|M,|, 0 < Py <[P, |, Pr< X < 0.
- O trang thdi tv do: M= M, |, Py = [P,|, X = 0.
- O trang thdi kéo: My > [M,|, Py > [P |, X = Py - [P,|>0.

Luu y: do & phan nay chiing ta c6 qui uSc chiéu clia cdc luc vd mdmen, nén phai sit
dung dau gid tri tuyét doi & cdc cong thifc.

Pra
X P
7D
<—Trang thdi phanh -
M, My
< >
Py = Trang thdi kéo —
Trang thdi ty do
Trang thdi trung tinh
Py L Trang thii bi dong

Y P
Hinh 3.7: Céc trang thdi chuyén dong cda banh xe.
3.2.4. Su truot ciia banh xe, khdi ni¢m vé khd ndng bam va hé s6’ bam:
3.24.1. Su truot ciia banh xe:
Khi cdc bdnh xe lin, dudi tdc dung cia mdmen xodn chii dong, cdc banh xe c6 miu
bdm 1én dit, ép dat theo phudng nim ngang va cé chiéu ngudc vdi chiéu chuyén dong cia
xe. DAt s& bi nén lai mot doan b (hinh 3.8) 1am cho truc banh xe lui vé sau mot doan so véi

trudng hdp khong bi€n dang. Vi th€ 1am cho xe gidm van tdc tinh ti€n va do ciing chinh 12
ban chat clia hién tugng trugt quay.
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Ngoai ra do sy bi€n dang theo hudng ti€p tuyén cla cdc thd 16p dudi tdic dung clia
mdmen xodn My ciing 1am gidm van toc tinh ti€n cla xe, gy nén hién tugng truot. Piéu doé
dugc gidi thich nhu sau: khi cdc phin tif 16p di vao khu vuc ti€p xic s& bi nén lai Iam cho ban
kinh thuc t€ cia bdnh xe nhd lai, do d6 quang dudng xe di dudc sau mot vong quay s& gidm di.
Do d6 mdmen xo#n 1a nguyén nhian chinh giy ra sy trudt & banh xe chi dong.

Khi banh xe dang phanh, duéi tdc dung clia mdmen phanh, dit s& bi nén lai cling chiéu
véi chiéu chuyén dong ctia xe. Do d6 truc clia banh xe tién vé trudc mot doan so véi trudng
hdp khong bi€n dang. Vi th€ van toc thuc t€ clia xe duge ting 1én, d6 1a bin chat ctia hién
tuong trugt 1€t. Mit khic su bi€n dang theo hudng ti€p tuyén clia cdc thd 16p dudi tic dung cia
mdmen phanh ciing 1am ting van tdc clia xe, tao nén sy trugt 16t 3 cdc banh xe dang phanh.
Ngoai ra tdi trong, vat liéu ché& tao 16p, 4p suat trong 16p va diéu kién mit dudng ciing 1a

nguyén nhan gy nén sy trugt G banh xe.
b

I
AN

Hinh 3.8: So db bi€n dang clia dat khi banh xe chli dong lin.

3.2.4.2. Khd ndng bdam, hé sé bam giita banh xe véi mdt duong va luc bam:

* Khd ndng bdm:

Piéu kién dé€ 6 td c6 thé chuyén dong dugc 1a & cdc banh xe chi dong phii c6 mémen
xodn chti dong truyén dén va tai bé mit ti€p xic gifta banh xe va mit dudng phii c6 dd bim
nhit dinh. Néu dd bam nhd thi banh xe c6 thé bi trugt quay khi & banh xe c6 mdmen chi
dong 16n hoic banh xe bi trugt 1€t khi & banh xe c6 mémen phanh 16n.

Nhu vay, kha ning bam la kha ning banh xe chuyén dong binh thudng khong cé trugt
quay duéi tdic dung clia mdmen chli dong hodc khong c6 trugt 1€t khi banh xe dang chiu
moémen phanh.

* He s6 bdm:

Do bam gifta banh xe véi mit dudng dugc dic trung bdi hé sd bam. Tuy theo chiéu clia
phin lyc mit dudng tdc dung Ién bdnh xe ma hé s& bdm s& c6 tén goi khdac nhau. N&u xét
kha ning bdm theo chiéu doc (khi dudi banh xe chi c6 phdn luc doc: luc kéo hoidc lyc
phanh), thi hé s6 bam dugc goi la hé s6 bam doc ¢, va dudc dinh nghia nhu sau:

_Pkmax
¢= G, (3.42)
Véi:
Pimax — Luc kéo ti€p tuyén cyc dai giita badnh xe véi mit dudng.
Gy, — T&i trong thing ding tic dung 1én banh xe (dudc goi la trong lugng bam).
N&u xét kha ning bam theo chiéu ngang (khi dudi banh xe chi ¢6 phan luc ngang Yy),
thi hé s6 bim dugc goi 1a hé s6 bim ngang ¢, va dugc dinh nghia nhu sau:
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—bmax (3.43)

O day: Yomax — Phdn luc ngang cuc dai clia mit dudng tic dung 1én bénh xe.

Trudng hdp tong quat, khi dusi banh xe c6 tdc dung ddng thdi cd phan lvc doc X, va
phan luc ngang Yy, thi phai xét kha ning bam theo chiéu clia vectd luc Q =X» +Ys’ , 1a
hgp luc ciia X;, va Y. Liic ndy hé s§ bam dugc goi 1a hé s§ bam tong qudt @, va dudc dinh

nghia nhu sau:

Q (’\/sz'i‘sz jmax

= = 3.44

Vé6i: Qmax — Gid tri cuc dai cua luc Q
Thong thudng, ching ta thudng xuyén st dung hé s6 bim doc @, , nén né con cé thé

dugc ky hiéu don gianla .

* Cdc yéu to’ dnh hudng dén hé so bam:

?, P,
N A
N, ! ]
0,7 7z 0,7 =
) \ \
p L \\ - 2
- .
/ P N
0.6 0,6
a) ©)
?, D
0,8 0.8 \\
1 / ‘--\
0.6 5 0,6 r—
Tt [
0,4 0,4
0,2 \\ 0,2
2 k& v (m/s) (%)
10 20 30 40 50 0 20 40 60 80 100
b) d)

Hinh 3.9: Céc y&u t6 4nh hudng dé€n hé s6 bam.
1. Budng kho, 2. BPudng uét.
a. Anh hugng clia 4p suat trong 16p.
b. Anh hudng clia tdc d6 chuyén dong clia 6 to.
c. Anh hudng ctia phan luc thing ding tic dung 1én banh xe.
d. Anh hudng cia @0 trudt cia banh xe véi mat dudng.
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Hé s6 bdm ¢ gifta bdnh xe chii ddng v6i mit dudng trude hét phu thudc vao nguyén
liéu lam dudng, nguyén liéu ch€ tao 16p, tinh trang mit dudng, két cu clia hoa 16p, tdi trong
tdc dung 1&én banh xe, 4p sudt 16p... Sau diy 12 mot sd do thi chi sy phu thudc clda hé s6 bam
@ vao dp sudt 16p p, téc dd dich chuyén v, phan luc thing ding tic dung 1én banh xe Z; va
do trugt cia banh xe v6i mat dudng A (hinh 3.9).

* Luc bam:
Tir dinh nghia ctia hé s& bam doc, chiing ta c6 thé xdc dinh dugc lyc kéo ti€p tuyén cyc
dai ph4t sinh theo diéu kién bam gifta banh xe chii ddng vdi mit dudng nhu sau:

P o=90,G, (3.45)
Né&u goi Zy, 1a phdn lyc thing dirng tir mit dudng tic dung 1én banh xe thi:

Zn= Gy (3.46)
Lic d6 lyc bam doc P, dudc xac dinh nhu sau:

P,.=0.7Z, (3.47)
P& cho banh xe chi dong khong bi trugt quay thi lyc kéo ti€p tuyén cuc dai & banh xe

d6 phai nhd hon hoic bing luc bdm doc giita bidnh xe véi mit dudng:
PSPy, (3:48)

kmax
N&u banh xe dang phanh, d€ banh xe khong bi trugt 16t thi luc phanh cuc dai § banh
xe d6 phdi nhd hon hodc bing luc bdm doc:

P, <P, (3.49)

pmax

Khi dudi banh xe c¢6 phdn luc ngang tic dung thi khd ning bdm theo chiéu ngang
dugc thé hién qua lyc bdm ngang P :

P,=0,Z, (3.50)
D€ cho bdnh xe khéng bi trugt ngang thi phdn luc ngang cyc dai phdi nhd hon hoic
bing luc bim ngang:

Y, <P, (3.51)

bmax

Trong trudng hop tdng quat, khi dudi binh xe cé tic dung ddng thdi cd phdn luc
doc X;, va phan lyc ngang Yy, thi khd ning bam theo chiéu clia vecto hop luc Q dudc thé
hién qua luc bam tdng qudt P,:

P,=0,Z, (3.52)

Lic nay, d€ cho bdnh xe khong bi trudt theo hudng clia vects hop luc Q thi phan luc
tdng hop Q cuc dai phdi nhé hon hoic bing luc bim téng quit:

Qmaxz(\/xszrsz jmax <P, (3.53)

Tt cdc bi€u thic trén cho thd'y lwc bam P, theo mdt chiéu nao dé sé ty 1& thudn véi

hé s6 bdm ¢ theo chiéu d6 va Zy, (hodc trong lugng bam Gy).
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N&u xét theo chiéu doc (chiéu chuyén dong cia xe) thi luc kéo cuc dai Pimax bi gidi
han bdi lyc bdm P_ . Néu mudn si dung toan bd lyc kéo tit dong co truyén xudng dé
thing cdc luc cdn chuyén dong thi cdn phii ting luc bam. PE ting lyc bam, ching ta
phdi ting hé s6 bam hoic trong lvgng bam, va tot nhat1a ting cd hai y€u td dé.

Pé€ ting hé s& bam, ngudi ta thudng s dung 16p c¢6 vau cao. P& ting trong lugng
bdm, ngudi ta s& thi€t k€ xe c6 nhiéu cAu chd dong nhim s dung toan bd trong lugng
ctiia xe lam trong lugng bam.

3.2.5. Bién dang ciia banh xe dan hoi khi chiu luc ngang. Géc léch huong:

Khi cdc banh xe lin khong c6 luc ngang Py tdic dung, badnh xe chi chiu tic dung cia
luc Gy, luc ddy Py, Ivc cdn lin Pr. Piém B cda 16p sé ti€p xiic v6i dudng tai By, diém C &
Ci.. Quy dao clia mit phing quay ctia banh xe triing v6i dudng thing AA,. VEt ti€p xiic
clia banh xe trung vdi dudng d6i xing qua mit phing doc clia banh xe (phin gach chéo
trén hinh 3.10a).

Khi ¢6 luc ngang tdc dung (lyc Py trén hinh 3.10b), badnh xe ldn bi bi€n dang, cdc thé
16p bi uén cong, mit phing gifta clia banh xe bi dich chuyén so véi tim clia vét ti€p xic
mot doan by. Khi banh xe lin, di€ém B clia 16p 1dn lugt tiép xic véi dudng & di€m B,, diém
C tai di€m C,.. K&t qua 1a cdc banh xe lin 1éch theo huéng AA,, mit phing quay cda banh
xe van gilt nguyén vi tri clia minh, do d6 sé tao v6i huéng chuyén dong clia binh xe mot
gbéc &, dudng tAm clia vét ti€p xic trung v6i huéng chuyén dong cling tao v6i mit phing
quay cta banh xe mdt géc &. Su lin ctia banh xe nhu vay goi la su ldin 1éch va géc 6 goi
la g6éc I1éch huéng (goc 1€ch bén).

Trong qud trinh banh xe lin 1&ch, cdc phan ti¥ 16p  khu vuc phia tru6e clia vEt tiép xiic
(khu vuc kk trén hinh 3.10b) bi bién dang ngang nhd hon so v6i cdc phin ti¥ 18p & phia sau
(khu vuc nn) vi vay cdc phan lyc ngang riéng phan & phan trudc vét ti€p xic sé nhd hon &
phan sau. Hgp lyc Y}, cda phdn Iyc ngang c6 tri s& bing Py va bi dich chuyén ra phia sau so
véi tAm clia vét ti€p xidc mot doan c;.

Do d6 khi banh xe dan hdi ldn c6 tdc dung cda lyc ngang Py s& chiu thém mot mémen
do sy dich chuyén cia phan Iuc X, va Y}, so v6i tim clia vét ti€p xtic cla 16p.

M =M, - M, (3.54)

Go6c 1éch huéng & phu thudc vao tri s6 luc ngang (hoic phdn Iyc ngang Yy, vi Py =Yy)
va géc nghiéng clia banh xe so vdi mit phdng thing ding. Khi lyc ngang Py huéng theo phia
nghiéng cda banh xe thi géc 1éch huéng ting va ngudc lai thi géc 1éch huéng gidm xudng.

Khi lyc ngang Py c6 gid tri nhd thi sy thay ddi huéng chuyén dong clia banh xe 1a do
bi€n dang dan hdi clia 16p. Néu luc ngang ting din 1én gin bing gid tri cia luc bim ngang
thi 16p bat diu trgt ngang cuc bd (chli y€u & phin sau clia vét ti€p xtic). Néu luc ngang ting
1&n biing hoic 16n hon P, thi 18p sé& bi trugt ngang hoan toan.
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Hinh 3.10: So d6 minh hoa su lin cda banh xe dan hoi.
a. Khi khong c6 lyc ngang tac dung.
b. Khi c¢6 luc ngang tdc dung
c. Biéu dd phan bd luc ngang & vét banh xe.
Goc 1éch hudng & va lyc ngang Py c6 quan hé véi nhau bdi biéu thic sau (dng vé6i khi

Py <P, )
P =k.&
Hodc (3.55)
Y, =k.0
Trong do:

P, — Luc ngang tdc dung I€n banh xe (N).
d — Goc léch huéng cua banh xe (géc 1éch bén) (do).
k. — Hé s6 chdng 1éch bén. Hé s6 nay phu thudc vao kich thuéc 16p, két cau va dp suit

trong 16p (N/do).
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Su lin 1éch clia banh xe dudi tdc dung cla lvc ngang 4nh hudng rit 16n dén tinh niing
din huéng va tinh 8n dinh cda xe khi chuyén dong.

3.3. CG HOC CHUYEN PONG THANG CUA OTO:

S

3.3.1. Cdc luc tdc dung lén 6t6 khi chuyén dong tong qudt. Luc riéng va cdc cong su
tuong wng:

3.3.1.1. Cdc luc tac dung lén 6td khi chuyén djpng tong qudt:

Chiing ta xét chuyén dong 6td & dang tong quat tic 13 khi 6t6 chuyén dong trén dudng
doc khong 6n dinh (c6 gia tdc) va ¢6 luc cdn § méc kéo.

Hinh 3.11: So @b cic lyc vi mémen tic dung 1én 6t6 khi chuyén dong 1én doc.

Trén hinh 3.11 trinh bay so db cdc luc vi mémen tdc dung 1&n 6td dang dang chuyén
dong ting toc & trén dSc. Y nghia cla cdc ky hiéu § trén hinh vé& nhu sau:

G - Trong lugng toan bd cia 6to.

P, — Luc kéo ti€p tuyén & cdc banh xe chi dong.

P — Luc cdn ldn & cdc banh xe bi dong.

Pr, — Luc cdn ldn G cac banh xe chi dong.

P_— Luc can khong khi.

P, — Luc cdn lén doc.

P; — Lyc cdn qudn tinh khi xe chuyén dong khong 6n dinh (c6 gia t&c).
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P.. — Luc ¢dn & moc kéo.

Z1,Z>— Phan luc phap tuyén clia mit dudng tic dung 1&n cic banh xe & cau trudc va cau sau.
My — Mémen cén lin G cdc banh xe bi dong.

My, — M6men cdn ldn & cac banh xe chu dong.

o — Goc ddc clia mit dudng.

Sau day ta s€ khdo sdt gid tri ciia cdc luc va mOmen vira néu trén:

* Luc kéo tiép tuyén Py:

P, 13 phdn luc tif mit dudng tdc dung 1én banh xe chd dong theo chiéu cling véi chiéu
chuyén ddng cia 6t6. Pi€m dit cda Py tai tAm cta vEt ti€p xidc giita banh xe v6i mit dudng:

— Mk — Meitn

r, Ly,

P, (3.56)

* Luc cdn lan Py
Khi bdnh xe chuyén dong trén mit dudng sé c¢6 lvc cdn lin tic dung song song vdi mit
dudng va ngudc vdi chiéu chuyén dong tai viing ti€p xic giita banh xe v6i mit dudng.
Trén hinh 3.11 biéu thi lyc cdn lin tdc dung 1€n cdc bdanh xe trudc 1a Py va 1én cdc
banh xe sau 1a Pp.
Lyc cdn lin phdt sinh 12 do c¢6 sy bi€n dang ctia 16p véi dudng, do sy tao thanh vét
banh xe trén dudng va do ma sat & bé mit tiép xiic gitta 16p vdi dudng.
P& don gidn ngudi ta coi luc c¢dn 1in 13 ngoai luc tic dung 1én banh xe khi né chuyén
dong va dugc xdc dinh theo cong thic:
P¢ =Pg + P (3.57)
Vi Ps 14 luc cdn 1dn cta 6t0.
Luc cdn ldn & cdc banh xe trudc va sau la:
Py =Zif1;  Pp =70 (3.58)
Véi £}, f 12 hé s6 cidn lin & banh xe trudc va sau.
G day néu coi hé s6 cdn lin & cdc banh xe trudec va sau 12 nhu nhau thi f; = f, = f. Lic
doé ta co:
P =(Z, +Z,)f = fGcosa (3.59)
Khi xe chuyén dong trén mit dudng c6 d6 doc nhé thi géc o khd nhd nén cé thé coi
cosa =1 hodc khi mit dudng nam ngang thi ta c6:
P,=fGcosa =fG (3.60)
Luc cdn lin va cdc luc cidn khdc dudc quy uSc 1a duong khi tic dung ngudc chiéu

chuyén dong ctia xe. Ngoai ra hé s& cin lin con phu thudc vao nhiéu y&u t& khdc nhau. Van
dé nay sé& dugc trinh bay k§ & chuong ti€p theo.

* Momen cdan lan My:
Mo6men cdn ldn cia 6td dugc tinh:

M = Mg +Mf2:21frd+22frd: Gfrdcosoc (361)

45

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

0] day:

Ms;, My — Mdmen cdn lin & cdc banh xe cau trude va cau sau.
ra— Bdn kinh dong luc hoc ctia banh xe.

Né&u xe chuyén dong trén dudng ngang thi:

Mf = Pfrd = Gfl‘d (362)

* Lyc cdan lén doc P;:

Khi xe chuyén dong 1&n déc thi trong ludng G dudc phan tich ra hai thanh phan: luc
Gcoso vudng géc v6i mit dudng va lyc Gsino song song véi mit dudng. Thanh phan
Gceosa tdc dung 1én mit dudng va gy nén cdc phdn luc phdp tuyé&n clia dudng tdc dung
1én cdc bdnh xe 14 Z; va Z,. Thanh phdn thd hai Gsino cdn lai sy chuyén dong clia xe
khi 1én d6c va dugc goi 1a luc cdn 1én doc P;:

P, = Gsina (3.63)
Mic dd doc clia mit dudng dudgc thé hién qua géc doc o hodc qua dd dac i
i=tga
N&u o< 5°thi c6 thé coi:i =tgo =sino va khi d6 ta c6:
P, = Gsina = Gi (3.64)

Khi xe xuéng doc, lvc P; s& cling chiéu chuyén dong cia xe va P; trd thanh lyc diy
(lyc chd dong). BSi vy, khi xe 1&én ddc thi P; trd thanh luc cdn s& c6 ddu (+), con khi
xudng doc thi P; trd thanh lyc ddy sé c6 ddu (-) trong cong thic (3.65).

Ngoai ra, ngudi ta con ding khdi niém lyc cdn tong cong clia dudng P, la tong clia lyc

cdn lidn va luc cdn 1én doc:
P,=P, +P=G(fcosatsina)~ G(f £i) (3.65)
Pai luong f +i dudc goi 12 hé s6 cdn téng cong cla dudng va ky hiéula vy :
y =f+i (3.66)
Bdi vay:
P,=G(fcosa tsina)~ yG (3.67)

* Lyc cdn khong khi P :

Khi 6t6 chuyén dong, luc cdn khong khi xut hién bdi cdc luc khi dong hoc. Trong d6
chi€m mdt phan 16n 13 lyc cdn do hinh dang clia xe (khodng 80 +90%), sau d6 13 thanh phan
giy ra do 4nh hudng clia xody 18¢ (10 +15%), cudi cling 12 thanh phin tao ra do ma sit gita
bé miit xe va khong khi (4 + 10%).

Luc cdn khong khi ti 1& v6i dp sudt dong hoc pg, dién tich cidn gié S va hé s6 cin cia
khong khi C, theo biéu thifc sau:

P =C p,S= % pC, Sv? =0,625C, Sv> (3.68)
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0] day:

p - Khi lugng riéng cia khong khi (kg/m’), & nhiét do 25°C va dp suit 0,1013 MPa thi
p=1,25kg/m’.

Vo — Van tdc tuong doi gitta xe va khong khi (m/s):

V,=Vitv, (3.69)

v — Van tdc cla 6t (m/s).
vg— Van tdc gié (m/s).
Dau (+) tng v6i khi van tdc cla xe va clia gié ngude chiéu.
DA4u (-) tng v6i khi van tdc clia xe va clia gié cling chiéu.
Khi tinh todn, ngudi ta con dua vao khai niém nhan td cdn khong khi W ¢6 don vi la
Ns*/m?.

W =0,625CS (3.70)

Tir do ta co:
2
P,= Wy (3.71)

Luc cdn khong khi c6 di€m dit tai tim cda luc khi dong hoc. Mot s gid tri cia hé s&
C, va dién tich cdn gi6 S cia mot s& xe dude cho & bang dudi diy:

Bdng 3.1: Hé s6 cdn va dién tich cdn khong khi.

Loai xe Cy (Ns2/m4) S (mz)
+ Xe du lich
- Loai thudng 0,35+0,5 1,6 2,5
- Loai dudi xe cao 0,3+0,45 1,5+2,0
- Loai mui trin 0,5+0,65 1,5+2,0
+ Xe tai
- Loai thung hg 0,8+1 4+7
- Loai thung kin 0,6 +0,8 5+8
+ Xe bus 0,5+0,7 5+7

* Lyc cdn qudn tinh P;:
Khi 6t6 chuyén dong khong 6n dinh, luc qudn tinh cda cdc khdi lugng chuyén dong
quay va chuyén dong tinh ti€n xuat hién.
Luc quédn tinh nay sé& tr§ thanh Iyc cdn khi xe chuyén ddng nhanh dan va trd thanh luc
d4y khi xe chuyén dong cham din. Piém dit cla lyc quén tinh tai trong tAm cia xe.
Lyc quén tinh ky hiéu 1a P; gdm hai thanh phén sau:
- Luc qudn tinh do gia t6c cdc khdi lugng chuyén dong tinh ti€n ciia 6t6, ky hiéu 1a P;.
- Luc qudn tinh do gia tdc c4c khoi lugng chuyén dong quay ctia 6t6, ky hiéu la P’ -
Béi vay P; dugc tinh:

Pj=Pj+P | (3.72)
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Luyc P dugc tinh:

P,=5; (3.73)
g
e .o dvoo oo R TPUA
Véi = qI la gia toc tinh ti€n cua 0t0.
Luc P j dugc xac dinh nhu sau:
do, 1

Pnj: egelln+ZJn d(Dn lnnn +2Jb _ (3.74)
r, dt r, dt r,

6] day:

J» — Momen qudn tinh cda cdc chi ti€t quay tht n nao dé ctia hé thong truyén lyc ddi
V@i truc quay ctia chinh né.

J, — Momen qudn tinh clia mdt banh xe chi dong d6i véi truc quay clia chinh né.

i, — Ty s6 truyén tinh tir chi ti€t thit n ndo d6 cla hé thong truyén luc t6i banh xe chd
dong.

n,— Hiéu sud't tinh ti chi ti€t quay thi¥ n nao d6 clia hé thong truyén lyc téi banh xe chi
dong.

Jo — Modmen qudn tinh ctia khdi lugng chuyén dong quay ctia dong ¢d quy din vé truc
khuyu, c6 ké d&€n khdi lugng chuyén dong quay ctia phan chit dong ly hop.
g,= dd% —Gia tdc géc clia khdi lugng chuyén dong quay clia dong cd.
it — Ty s0 truyén ctia hé thdng truyén luc.
n — Hiéu sui't cda hé thong truyén luc.

d do, i
g =00 do 1 dv (3.75)
dt dt 1, dt
N Y (3.76)
dt r, dt
J.in in’m 1 \dv
S AL % LI ) 4
P; (rﬁ TE T A T (3.77)

Thay (3.73) va (3.77) vao (3.72) ta c6:

Jim+2J iln +2J
P. =1+ eltn+ nlnnn+ b 9 (378)
] Grz g g]
b
, i2 .
J diy bd qua dai lugng TJ iz“ vi khdi lugng clia ching nhd hon nhiéu so véi khdi
I,
lugng banh da va khdi lugng cdc banh xe. Ching ta sé& dit:
J iln+2J
Si:1+{%jg (3.79)
b
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Do d6:

p-s 9; (3.80)

V&i 8,13 hé s6 tinh d€n dnh hudng clia cdc khdi lugng chuyén dong quay. Ta c6 thé
tinh §. gin ding nhu sau:

§,=1,05+0,05i; (3.81)

* Lwc can 6 moc kéo P,:
Piém dit ctia Py, tai méc kéo, c6 phudng song song vSi mit dudng va dudc tinh nhu
sau:
P_=nQy (3.82)
Trong do6:
Q - Trong lugng toan bd cia mdt romac.
n — S6 lugng roméc duge kéo theo.
v — Hé s6 can tdng cong clia dudng.

* Piéu kién dé cho 6t6 co thé chuyén dong:
P& 6t6 chuyén dong dugc thi luc kéo ti€p tuyén & cdc banh xe chi dong phai 16n hon
hoidc bing tdng cdc lvc cdn tic dung 1én xe, nhung phai nhé hon hoic bing lyc bam giita cdc
banh xe chi dong v6i mét dudng:

P, £P,+P £P +P <P <P (3.83)

G lyc Py, ddu (+)khi xe 1&én déc, ddu (-) khi xe chuyé&n dong xudng doc.
G luc P;, ddu (+)khi xe chuyén dong ting toc, ddu () khi xe chuyén dong gidm toc.

3.3.1.2. Cdc lyc riéng va cdc cong sudt tuong ving:
3.3.1.2.1. Cdc luc riéng:
Khi cdn so sdnh dic tinh dong lyc hoc clia cdc loai xe khdc nhau, ngudi ta phai dua vao

cédc lyc riéng tdc dung l1én 6t6. Ching la cidc luc tdc dung 1€n 6td tinh trén mot don vi trong
lugng G ctia xe va dugc tinh nhu sau:

+ Lyc kéo ti€p tuyén riéng Py,

M i
P,.= P _MAn (3.84)
G Gr,
+ Luc cdn ldn riéng Pg:
Pfr:&:fc}cﬂ:fcosa (3.85)
G G
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+ Lyc cdn 1én doc riéng Py:

P _Gsina e (3.86)
G
+ Luc cdn quén tinh riéng Py
P‘ . ) .
G &G ¢
+ Luc cdn khong khi riéng P :
P C . Sv: 0,625C, Sv’
o= LR St (3.88)
G 2 G G
+ Luc can § méc kéo riéng Ppy,:
e P DOV (3.89)
G G
Véi céc lyc riéng ndy, chiing ta c¢6 thé vi€t phuong trinh cin bing nhu sau:
P =P, P,+P, +P +P (3.90)

3.3.1.2.2. Cdc céng sudt tuong ving véi cdc luc tac dung lén 6t6:

Tu cdc cong thite tinh luc tdc dung 1én 6t6, chiing ta tinh dudc cdc cdng sui't tuong ng
do cac luc d6 sinh ra:

+ Cong sudt kéo & cdc banh xe chii ddng Ny ( cong sud't chi dong):

M., i nv

N,=P,v=—"—-—""-=N_1 (3.91)
I-b
+ Cong sud't can lin Ng:
N,=P,v=Gfvcosa (3.92)
+ Cong sud't can 1én ddc N;:
N,= P,v=Gvsina (3.93)

+ Cong sudt cdn khong khi N :
N,=P_v=0,625C Sv’ (3.94)

. A A ., 2 R .
(Khi van toc cla gié nhd, ¢6 thé coi vy~ V).

+ Cong sud't cdn qudn tinh N;:

N=Pv="5v (3.95)
g
+ Cong sud't cdn § méc kéo Nyy;:
N _=nQuv (3.96)
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A N~ z A ~ A z RN
Céan bdang cdc cong sudt trén ta c6 thé viét nhu sau:

N,=N; = N+N_ £ N+N, (3.97)

Luu ¥ ring & cong sudt N; ddu (+) ding khi xe 1&n ddc, ddu (-) dung khi xe xudng ddc.
Con § Nj, dau (+) dung khi xe ting td¢ va ddu (-) dang khi xe gidm tdc.

Cong sui't kéo Ny do cong suat clia dong co truyén xudng diing d€ khic phuc cdc cong
sudt cidn vira néu trén. Cong sui't chii dong dung d€ khic phuc cong suit cdn tuong @ng cé
gi4 tri ding biing cong sud't cdn dé. BSi vay, cdc cong sudt cdn & v€ phdi néu ditng trén quan
di€m 1a cdc thanh phin clia cong sud't Ny thi chiing dudc goi 1a:

N; — Cong suit tiéu hao cho lyc cdn lin.

N; — Cong suit tiéu hao cho luc cdn 1én doc.

N_— Cong suit tiéu hao cho luc cdn khong khi.

N; — Cong suit tiéu hao cho lyc cdn quén tinh.

N, — Cong suit tiéu hao cho Iyc cdn & méc kéo.

3.3.2. Phuong trinh cdn bing luc kéo, phuong trinh cin bang cong sudt va ddc tinh dong
Iuc hoc ciia 6td. Cdc do thi tuong iing:

3.3.2.1. Cén bdng luc kéo cia 6t6:
3.3.2.1.1. Phuong trink can bang lic kéo:

Luc kéo ti€p tuyén § cdc banh xe chii dong duing dé khic phuc cidc luc cdn chuyén
dong. Biéu thic cin biing giita lyc kéo & cdc banh xe chii ddng va cdc luc cdn dude goi 1a
phucng trinh can bang luc kéo.

Xét trudng hgp tdng qudt, ta cé:

P,=P+P +P %P +P_ (3.98)

O luc P;: ddu (+) dung khi xe 1&n dc, ddu (-) dung khi xuéng déc.

G luc P;: ddu (+) dung khi xe ting tdc, ddu (—) ding khi gidm tdc.

Thay cdc gid tri cdc luc vao phuong trinh trén, ta nhan dugc:
M.in

—:chosocierina+WV2iESij+nQ\|f (3.99)
ry g

N&u chiing ta tong hgp hai luc cdn Py va P, ta s& dugc luc cdn tdng cong ciia dudng

P =P, + P,=G(f cosa+sina)= Gy (3.100)

\}
Véi:

G - Trong lugng toan b xe.

v — Heé s& cantdng cong clia dudng: y =f cosa = sina , néu o < 5°¢cd thé coi: y = f+i.
i — D0 ddc clia mit dudng: i = tgo.
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+ Luuy:
- Do dbci cé gid tri (+) khi xe 1én dbc, va gi4 tri (—) khi xe xudng doc.
- Hé s6 y c6 gid tri (+) khi f > i va gid tri (-) khi f<i hodc y =0 khi f =i khi xudng doc.
Né&u xe chuyén dong déu (j = 0) trén dudng nim ngang (o = 0) va khdng kéo theo
rémoc thi phuong trinh cin bing luc kéo s& don gidn hon:

.
P.=P,+P, = —<0_Gf + Wy? (3.101)
Iy,

3.3.2.1.2. Db thi cin bang luc kéo:

Phuong trinh cin bing luc kéo clia 6td c6 thé biéu dién bing dd thi.
Chiing ta xAy dung quan h¢ giifa Iuc kéo Py va cdc luc cin chuyén dong phu thude vao van
toc clia xe v, tic [a: P= f(v). O truc tung ta dit cdc gid tri luc, trén truc hoanh 12 cdc gid tri van toc.
Do thi bi€u dién quan hé giita cic luc néu trén va van toc clia xe goi 1a do thi cAn bing
luc kéo cta xe (hinh 3.12).
Py

J

0 b \y V
\'%%) vic Vmax

Hinh 3.12: D thi can bing luc kéo clia 6t.

* Phuong phdp xdy dung do thi:
Chiing ta vé& cho trudng hdp: xe chuyén dong déu (j = 0) va khong kéo romobc, hop s6
c6 ba s& truyén. Tic 1a:
P=P, +P,
+ V@& cdc dudng biéu thi luc kéo Py & céc tay sd dua vao:
- Pudng dic tinh ngoai clia dong co: d€ xdc dinh cdc gia tri My Gng vdi cdc gid tri nej,
sau d6 th€ cdc gid tri M; vao cong thifc sau day.
- Cong thifc tinh lyc kéo ti€p tuyén:

p = Mclin (3.102)
Ty

Véi:
Py, — Luc kéo & cdc banh xe chii dong & s6 thit n cda hop so.
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i, — Ty sO truyén clia hé thdng truyén luc & o thif n.
- Cong thifc tinh van t6c chuyén dong clia xe & cdc sd truyén:
— Tcnerb

VTI .
301

n

(m/s) (3.103)

V6i v, 12 van toc cla xe & tay sO thi n.
+ V& cdc dudng bi€u thi cac Iyc cdn chuyén dong dya vio cic cong thifc:
- Pudng luc cdn clia dudng: P = G(f cos o+ sinat).
Né&u f = const va o = const thi P, = const, cho nén dudng P s& la dudng thing song

song vdi truc hoanh.
Né&u f # const hodc o # const thi P, #const, luc nay dudng P, s€ 1a dudng cong.

- Pudng lyc can khdng khi: P = 0,625C, Sv’.

Pay la dudng cong bac hai phu thudc vao van tdc clia xe.
- BPudng cong (Pw+Pw) 1a tdng clia cic gid tri P, va P tuong dng.

* Y nghia sit dung:
- Hai dudng cong Pi3 va (PW+Pm) cdt nhau tai A, chi€u A xudng truc hoanh ta dugc gii

tri Vmax ciia xe § diéu kién chuyén dong da cho.
- Tung d6 nim gitta dudng cong Py va (PW+P(D) & bén trdi diém A goi 1a luc kéo du clia xe

P.
- Luc kéo du dung dé: ting tdc, leo ddc, kéo romdc...
- Néu o =0thi P =P, cho nén dudng cong cdn téng cong la (Pf+ Pm). Piém A liic nay

chi€u xudng truc hoanh dudgc v,y trén dudng nim ngang & tay s cao nhit, lic nay Py = 0.
- Tir dd thi c6 thé xdc dinh dUgc vinax clia xe va cdc lyc cdn thanh phin § mdt van téc ndo
dé.
Vi du: tai van tdc vy, doan bc 12 P,,doanabla P, doanadla Py, doan cd la Pys.
- Trén @b thi ta vé thém dudng bi€u thi lyc bAm P =f(v):
P,=m,G,o (3.104)
Véi:
Gy — Trong lugng xe phan bd 1&én ciu chli dong.
m; — Hé s6 thay d6i tdi trong tdc dung 1én cau.
- budng lyc bam P, nim ngang, song song vdi truc hoanh. Khu vuc xe khong bi trudt
quay khi P, <P _, néu P > P, thi cdc binh xe chi dong bi trugt quay.
- biéukién d€ 6t6 chuyén dong dugc trong trudng hdp nay la:
P,>P, >, +P,) (3.105)

3.3.2.2. Cén bang cong sudt ciia 6t6:

3.3.2.2.1. Phuong trinh cdn bang cong sudt:
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Cong sui't do dong co sinh ra mdt phan di tiéu hao cho ma sdt trong hé thdng truyén
luc, phan con lai dung d€ thing cdc Iyc cdn chuyén dong. Bi€u thifc cAn bing giita cong sudt
clia dong cd phat ra va cong suit cin k€ trén goi 1a phuong trinh cAn biing cdng suit ciia 6td
khi chuyén dong:

N =N +N;ZN;+N_ N+ N (3.106)

o] day:

N. — Cong suit do dong cd phit ra.

N; — Cong suit tiéu hao cho ma sdt trong hé thdng truyén luc.

N; — Cong suit tiéu hao d€ thing lvc cdn lin.

N; — Cong suit tiéu hao dé thing lyc cdn 1én ddc.

N, — Cong suat tiéu hao d€ thing lyc cdn khong khi.

N; — Cong suit tiéu hao d& thing lyc cdn qudn tinh.

N, — Cong suit tiéu hao d€ thing luc cdn & moéc kéo.

G cong sui't Ni: ddu (+) dung khi xe 1én doc, dau ( - ) dung khi xe xudng doc.

O cong sudt N;: ddu (+) dung khi xe ting td¢, ddu (- ) dung khi xe gidm tdc.

Néu xét tai cdc banh xe chl dong thi phuong trinh cin biing cong suit c6 dang sau:

N,=N.~N,=N#N+ N+ N+ N, (3.107)

V6i Ny 1a cong sud't cia dong cd da truyén d&n cdc banh xe chli dong:

N =N.-N=N.n

(3.108)
=N,=N, (1-1)

Phuong trinh cin biing cong sud't viét dudi dang khai trién nhu sau:
. G. .
N,=N.(1-n) +Gfvcosa £Gvsina+ Wv’ + =3, vji+nQuyv  (3.109)
g
Né&u tdng hgp cong sui't tiéu hao cho Iyc cdn lin va luc cdn l1én dc, thi sé nhan dugc
cong sudt tiéu hao cho Iyc cdn clia mat dudng N, :
N,=N,+N,

Khi 6t6 chuyén ddong déu (j = 0) va khong c6 kéo roméc thi phuong trinh cin bing cong
sud't sé c¢6 dang don gidn sau:
1
N,=N+N_+ Nw:ﬁ(N\ﬁNw) (3.110)
Do: N.-N=N.n=N +N,
N&u viét § dang tri€n khai thi phuong trinh trén c6 dang:

N, = L(Gfvcosat Gysina + Wv) (3.111)
g
Néu a < 5°thi:
N,= L[ov(f +i)+ wv’] (3.112)
n
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3.3.2.2.2. Db thi cdn bang cong sudt

Phuong trinh cAn biing cong sudt clia 6td c6 thé biéu dién bing @6 thi. N6 dugc xay
dung theo quan hé giita cong sud't phdt ra clia dong co va cdc cong suit can khi xe chuyén
dong, phu thudc vao van tdc chuyén dong, tic 1a N = f(v).

e 2 an N . e . 7, 1
Mit khéac do gitta van toc chuyén dong v va sd vong quay n. c6 moi quan hé:v= Tb
lt
cho nén ta ciing c6 thé bi€u thi quan hé giifa cic cong suit theo s6 vong quay cia dong cd, nghia

1a: N = f(ne).

Db thi bi€u dién quan hé giita cong sui't phat ra clia dong cd va cong suit can khi xe
chuyén dong phu thudc vao van tdc ciia xe hodc s6 vong quay clia dong cd dudc goi 1a d6 thi
cin biing cong suit cia 6t6 (hinh 3.13).

N N¢
Ne Ne Ne
Nt Nkz\4 / K3 A
/ N,+N,
ar
/ N
4 / N
, ® /
N3 /
N, —] N,
C anllR| |

\'% Vmax v

Hinh 3.13: Do thi cin biing cdng sui't clia 6to.

* Phuong phdp xdy dung do thi:

Chiing ta vé& cho trudng hgp: hop sd c6 ba sd truyén, xe chuyén dong &n dinh (j = 0) va
khong kéo raméc, tic la:

Ny=Nn=N.-N=N +N,

+ V& cic dudng biéu thi cong sud't N, dua vao:
- Pudng dic tinh ngoai ctia dong co: dé c6 méi quan hé N¢ = f(ne).
- Cong thic tinh van toc chuyén ddng cla xe & cic sd truyén:
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v o Ty

301

n
- T hai mdi quan hé trén, ta nhan dugc: Ne = f(v).
+ V& cic dudng biéu thi cong sudt Ny; § cdc tay s6 dya vao:
Nk:Nen

+ V& cdc dudng biéu thi cdc cong sudt cdn chuyén dong dya vao cic cong thic:

- Pudng cong suit cin clia mit dudng: N,= Gv(f cosa + sina).

Né&u f = const va o = const thi N, la duong thing phu thudc vao v.
Néu f # const hodc o # const thi N, la dudng cong phu thudc vao f, o, v.
- Pudng cong suat cdn khong khi: N_ = Wv°.
Vi vay dudng bi€u thi N_ 1a dudng cong bic ba theo van tdc v.
- Pudng cong (N, +N ) la tdng clia cdc gid tri N, va N, tuong ¢ng.
* Y nghia sit dung:

- Ung véi cdc van tdc khdc nhau thi tung do nim giita dudng cong (N,+N_) va dudng
cong Ny 14 cong sudt dy trit, dugc goi 1a cong suit du Ny dung dé€: leo ddc, ting tdc, kéo
romoc...

- Tai di€m A: Ny = 0, xe khong con kha3 niing ting toc, leo doc... Chi€u di€m A xudng
truc hoanh, ta dugc vi,x ciia xe G loai dudng da cho.

- Luu y: van t6c 16n nhat clia xe chi dat dudce khi xe chuyén dong déu trén dudng nim
ngang, dong thdi budm ga md t6i da (hoidc thanh ring bom cao d4p di kéo hét) va dang & tay
s6 cao nhA't ctia hop s0.

- Né&u mudn 6td chuyén dong 6n dinh (déu) trén mot loai dudng nio d6 vdéi van téc v
nhd hon v,y thi cin dong b6t buém ga lai (hodc trd thanh kéo nhién liéu Vé), mait khac co
thé phai chuyén vé tay s6 thap hon ciia hop s6.

3.3.2.2.3. Miic dj sit dung cong sudt ciia dong co:

Nhiim nang cao chit lugng st dung 6t6 va gidm tiéu hao nhién liéu, ta ciAn phdi luu y
dé&n viéc st dung cdng sud't dong co trong tirng diéu kién chuyén dong khac nhau ctia 6td. VE
phuong dién ndy, ngudi ta dua ra khdi niém “mic do st dung cong sudt dong cd” va ky hiéu
bing chit Yn. Mitc dd st dung cong sudt clia dong cd 1a ty s& cong sudt can thiét dé 6t6
chuyén dong déu (8n dinh) vdi cong sud't clia dong co phdt ra tai cdc bianh xe chi dong Ny
khi m& hoan toan buém ga hoic kéo hét thanh ring bom nhién liéu. Ta c6:

_ NW+ N, _ NW+ N,

3.113
Nk Nen ( )

N
Qua biéu thifc trén, ta ¢6 nhan xét ring: chit lugng clia mit dudng cang tot (hé sd cdn
tdng cong y cang gidm) va van toc clia 6t6 cang nhd thi cong suidt dong cd dugc st dung

cang nhd khi ty s truyén ctia hop s& cang 16n, do d6 1am cho hé sd st dung cong sui't dong
co Yy cang nho.
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Vi du: Otd chuyén dong déu & van téc v’ (hinh 3.13), tdng cong suit cin cia mat dudng
va cong sudt can khong khi 1a Ny, con cong sudt phét ra tai banh xe chi dong khi m3 hoan toan
budm ga hoic kéo hét thanh ring nhién liéu 12 Ny’ § s6 truyén thing va Ny’ & s6 hai. Mitc d6

o N
va ¢ s0 hai 1a Y ,=—"
k3 k2

N,

st dung cong suit clia dong cd & s6 truyén thdng 1a Y ,=

nhu’ng N2> N’y3, do d6 Yne < Y.
Mitc d6 stt dung cong sudt dong cd cang gidm xudng s& cing gy nén sy ting tiéu hao
nhién li€u cua 6t0.
3.3.2.3. Ddc tinh dong luc hoc ctia 6té:

3.3.2.3.1. Khdi ni¢m vé ddc tinh dong luc hoc ciia 6t6:

Khi so sdnh tinh chdt dong luc hoc clia cdc loai 6td khdc nhau va tng vdi cdc diéu kién
lam viéc clia xe & cdc loai dudng khac nhau, ngudi ta mudn c6 mot thong s6 thé hién dugc
ngay tinh chat dong lvc hoc clia 6td.

Phuong trinh cin bing luc kéo khong thuin 1¢i dé danh gid cdc loai 6t6 khac nhau. Cho
nén can phai c6 mot thong sd dic trung cho tinh chit dong luc hoc clia xe ma chi s& két cau
khong c6 mit trong d6. Thong s6 do6 goi la dic tinh dong luc hoc ctia 6t0, ky hiéu 1a D:

P-P (M.
p=ti P [Mam gl (3.114)
G r, G

Qua biéu thic trén ta thdy: gid tri ctia D chi phu thudc vao cdc thong sd két cdu clia xe,
vi th€ né c6 thé xdc dinh cho mdi xe cu thé.
TU phuong trinh can bing luc kéo khi 6t6 khong ké o romdc:
M.i . G..
el Gfcosat Gsino + Wy +—3,j
Iy g

ta chuyén Wv? sang v€ trdi va chia hai v& cho G thi nhin dudc:

D= MM _wo |1 _| G(reosa+sina)+ o |- =y (3.115)
G g G

ry

H
0g |2
—

* Nhdn xét:

- Khi xe chuyén dong & s& thip thi gid tri D s& 16n hon so vdi khi xe chuyén dong & cdc
s0 cao.

- Pic tinh dong Iyc hoc D thé hién kha ning 6td thing luc cdn tdng cong va kha ning
ting toc.

- Khi xe chuyén dong déu (j=0)thiD = .

- Khi xe chuyén dong déu (j = 0) trén dudng nim ngang (o = 0) thi D = f, ddng thdi néu
dang gai tay s0 cao nhit va dong co lam viéc & ch€ do toan tdi, ta s&€ nhan dudc gid tri Viax
ctia 6to.

- Gi4 tri Dpay tudng Gng v4i sic cdn clia mit dudng dude dic trung bing hé sd cin tdng
cong 16n nhat v, & tay s& nhd nhat.
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- D& 6t6 chuyén dong dugc thi phai thda man: D>y .

- Gid tri ctia D ciing bi gi6i han bdi di€u kién bdm P, >P,  hay mG,e>P . Bdi

viy & ddy ching ta phdi dua thém kh4i niém dic tinh dong luc hoc tinh theo diéu kién bam
D .

0"

P-P, mG,o-Wv’

D =" 3.116
e G ( )
D& 6t6 chuyén dong khong bi trugt quay thi: D >D.
- P& duy tri cho 6td chuyén dong phdi tha min hai diéu kién sau:
D,>2Dzvy (3.117)

3.3.2.3.2. Do thi ddc tinh dong luc hoc:

* Phuong phdp xdy dung do thi:

Pic tinh dong Iuc hoc cda 6td D c6 thé biéu dién bing dd thi. PJ thi dic tinh dong luc hoc D
biéu thi m&i quan hé phu thudc giita dic tinh dong luc hoc va van tdc chuyén dong clia 6td, nghia 1a
D = f(v), khi 6t ¢6 tai trong dﬁy va dong cd lam viéc vdi ché do toan tai dudc thé hién trén hinh
3.14 (d0d thi c6 bon s truyén ctia hdp s8) va dudc goi 1a do thi dic tinh dong luc hoc clia 6td.

D D,
M b,
\ s
Dmaxlz\VmaX
] %
/]
Dmax2
D;
//_‘ Dmax3
D
//_‘ Dmax4 4A
> . '___V
0 Vi V2 V3 V4 Vmax

Hinh 3.14: P thi dic tinh dong luc hoc.

Trén truc tung, ta dat cdc gid tri cha dic tinh ddong luc hoc D, trén truc hoanh ta dit cic
gid tri van toc chuyén dong v.

* Gigi han do thi:
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Trén db thi dic tinh dong luc hoc D ta ciing xay dung cic dudng cong D,=1f(v) va
v =f(v) @€ xét mdi quan hé giita dic tinh dong luc hoc clia 6t6 theo diéu kién bam ctlia cic
banh xe chli ddng v6i mit dudng va diéu kién luc cdn clia mit dudng.

Nhu vay tuong tng vdi diéu kién 6td chuyén dong, trén mot loai dudng xdc dinh, tic 1a
chiing ta da biét dudc cdc hé s6 bam ¢ va hé sd cin tong cong y thi viée st dung dic tinh
dong Ivc hoc clia 6t6 phai thda man diéu kién nhu bi€u thic (3.117). Trén db thi dic tinh dong
luc hoc thi khu vuc st dung tuong tng vdi diéu kién & biéu thitc (3.117) 1a phan nhitng dudng
cong nam dudi dudng cong D = f(v) va nim trén dudng y = f(v) (hinh 3.15).

0 | v, |Vmax .

Hinh 3.15: Vung sit dung do thi dac tinh dong Iuc hoc D theo diéu kién bam clia banh xe chli dong va
diéu kién cin clia mit dudng.

* Y nghia sit dung do thi déc tinh dong luc hoc:

+ Xdc dinh vdn toc lén nhat ciia 6t6:

Ta bi€t ring khi 6t6 chuyén dong déu (6n dinh) nghia 12 j = 0 thi tung dd mdi di€m cia
dudng cong dic tinh dong Iyc hoc D & cdc sd truyén khac nhau chi€u xudng truc hoanh sé& xic
dinh van tdc 16n nhit Vo, clia 6t6 & loai duding véi he so can téng cong da cho.

Vi du: B€ x4c dinh van toc 16n nhat clia 6 t6 trén loai dudng c6 hé sd cdn y, (hinh 3.15)
ta theo truc tung clia db thi dic tinh dong luc hoc vach mot dudng y = f(v), dudng nay cit
dudng Ds tai diém A, chi€u di€ém A xudng truc hoanh ta xic dinh dudc van toc 16n nhit clia 6t6
Vmax, 8 VAN tdc ndy hoan toan thda man diéu kiénD = vy .

Né&u dudng cong dic tinh dong lyc hoc hoan toan nim phia trén dudng hé s6 cdn tdng
cdng cia mit dudng vy, (dudng 1 = 1) thi 6to khong c6 kha ning chuyén dong déu (6n dinh)
khi dong co lam viéc & ch€ do toan tdi. P& théa man diéu kién nay thi chiing ta c6 thé gidi
quyét bing hai cdch sau day:
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Céch thit nhat 1a ngudi 1di ¢6 thé chuyén sang s& cao hon clia hop s6 d€ cho dudng
cong dic tinh ddng Iyc hoc & s& cao hon cit dudng hé sd cdn tong cong clia mit dudng v, &
phan 1am viéc &n dinh trén dudng dic tinh dong luc hoc.

Céch thit hai 12 ngudi 14i cAn gidm ga hoic trd vé bSt thanh ring bom cao dp d€ gidm
b6t cong sudt cia dong co. Néu khong gidi quyét bing mot trong hai bién phdp trén thi sé
x4y ra hién tugng ting toc clia 6t6.

Hinh 3.16: Xac dinh t6c d6 16n nhat clia 6t6 trén do thi dic tinh dong luc hoc.

Trong trudng hdp 6td chuyén dong déu (6n dinh) tifc 13 j = 0 va trén loai dudng tot,
nim ngang o. =0, hé s6 cin tdng cong clia mit dudng sé& biing hé s§ cdn lin: y =f. Giao
di€m A ctia dudng hé s cdn lin f va dudng cong nhan t& dong luc hoc D; chi€u xudng truc
hoanh x4dc dinh dudc van tdc 16n nhat clia 6t0 Viax & s truyén cao nhat va dong co lam viéc
& ch& do toan tdi (hinh 3.16).

+ Xdc dinh dp doc 16n nhdt ma xe cé thé vugt qua duoc:
Diing nhu di trinh bay & trén, trong trudng hop 6td chuyén dong déu (6n dinh) thi c6 D =
v, néu biét hé s8 can lin cla loai dudng thi ta c6 thé fim duge dd doc 16n nhit clia dudng ma

6td 6 thé khic phuc dudc § mot van toc cho trude. Ta cé:

i =D-f=y-f (3.118)

A

Gia stt 6td chuyén dong & van toc v, (hinh 3.16) thi @6 doc 16n nhi't ma 6td c¢6 thé khic
phuc dugc & cdc s6 truyén khdc nhau cda hop s6 dudc thé hién biing cdc doan tung d6 ad (&
s6 1), ac (6 56 2) va ab (8 58 3). Con dd doc 16n nhat ma 6t6 c6 thé khic phuc dudc & mdi ty
s6 truyén khdc nhau ctia hop s6, khi dong co 1am viéc & ché& do toan tdi dugc xdc dinh bing
cdc doan tung dQ Dpax — f, nhu vay:
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imax = Dmax — (31 19)

Ciing cin chi y ring tai diém cé dic tinh dong luc hoc 16n nhat Dy, & mdi mot s&
truyén thi dudng cong dic tinh dong luc hoc chia 1am hai khu vuc bén trdi va bén phii mdi
duong cong (hinh 3.17).

D\
D mas el

?
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

V2 Vith Vi Vmax v
Hinh 3.17: Khu vuc lam viéc ctia dic tinh dong luc hoc.

Céc van tdc chuyén dong cla 6t6 tng vdi diém cuc dai ciia mdi dudng cong dic tinh
dong luc hoc dugce goi 12 van tdc t6i han clia 6td & mdi s6 truyén clia hop s& vy, Gid thiét
ring 6t0 dang chuy&n dong déu (6n dinh) & van tdc 16n hon van 8¢ t6i han. O van tdc nay
khi Iuc cdn cia mat dudng ting 1én, van tdc chuyén dong cia 6t sé gidm xudng, lic dé dic
tinh dong luc hoc ting 1én (hinh 3.17), do d6 né c6 thé thing dugc luc cdn ting 1én va gii
cho 6td chuyén dong &n dinh. Vi vy viing bén phai van tdc tdi han v > vy, goi 1a viing 8n
dinh.

Ngudgc lai khi 6td chuyén ddng & van tdc nhé hon van tdc tdi han thi khi Ivc cdn chuyén
dong ting lén, van toc chuyén dong clia 6t6 s& gidm xudng, lic d6 dic tinh dong luc hoc
gidm xudng (hinh 3.17), do d6 n6é khong c6 khd ning thing luc cdn ting 1én, lam cho 6t6
chuyén dong cham din va din d&€n dirng hdn. Vi vdy viing bén trdi cda van toc t6i han v <
Vg £0i 12 viilng mi't &n dinh.

+ Xdc dinh su ting tdc ciia 6t6:

Nhg @6 thi dic tinh ddng Iuc hoc D = f(v) ta ¢6 thé xdc dinh dudc sy ting téc clia Otd
khi hé s& c4n ctia mit dudng da bi€t va khi chuyén dong § mot s6 truyén bat ki véi mot van
tdc cho truge.

Tir bi€u thite 3.115 khi da cho tri s6 ctia hé s cdn mit dudng V¥, dic tinh dong luc hoc
D, ta x4c dinh kha niing ting tdc clia 6t6 nhu sau:
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D=\v+8—ij
g

Tir d6 ta rat ra dugc:

j:d_V:(D_W)Bé (3.120)

Trén d6 thi dic tinh dong lyc hoc (hinh 3.18), ta ké dudng hé s& cdn clia mit dudng
v =f(v). Gia st dd thi dic tinh dong luc hoc dugc xdy dung cé 3 s6 truyén clia hdp s va
6td chuyén dong trén loai dudng c6 hé s cdn ,, dudng y,sé cit dudng dic tinh dong luc
hoc & s6 3 14 D; tai di€ém A, chi€u diém A xudng truc hoanh, ta nhan dudc van toc chuyén
dodng 16n nhi't v, clia 6t6 trén loai dudng do.

D D
/]
0,3
€
|
|
0,2 |
d |
= D,
\Vz |C
0,1 | |
]
Vi a | 4
20Vn V2 60 80 V1100

Hinh 3.18: X4c dinh kha niing ting tdc clia 6t6 theo do thi dic tinh dong luc hoc.

Ciing trén loai dudng nay, néu 6td chuyén dong v6i van tdc v, thi khi ning ting tdc
clia 6t6 & van toc nay s& dudc bi€u thi bing cdc doan tung d6 ab (& 6 3), ad (& s6 2) va ae (&
s6 1). Nhitng doan tung d6 nay chinh 1 hiéu s6 D -y, & tiing s& truyén clia hop s6. Dung
biéu thitc (3.120) d€ tinh todn, ching ta nhin dudc gia téc j = dv/dt clia 6t Ging v6i cdc s&
truyén khdc nhau & van tdc v,. Hé s& 8, dugc tinh theo bi€u thitc (3.81). Nhu vay chiing ta c6
thé tim dugc gia toc j = dv/dt clia 6t6 tuong ¥ng véi mot van tdc nao d6 trén mot loai dudng
batky & cdc tay s6 khac nhau mot cach dé dang. Vi du: 6td ciing chuyén dong vdi van toc v,
trén loai dudng c6 hé s6 cdn y,, rd rang 1a 6td khong thé chuyén dong & tay sd 3 dudc, con
cdc doan tung d6 cd, ce chinh 12 hiéu s6 D -y & cdc tay s6 2 va s 1 diing d€ ting toc 6t.

Can chi ¥ ring:
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Trudng hdp 6t6 chuyén dong xudng ddc ma gid tri d6 doc i 16n hon hé s& cdn lin cda
mit dudng thi hé s6 cdn tdng cong cla mit dudng cé gid tri “Am”, nghia 1a
v =f +i<0.Trong trudng hdp nay dudng bi€u dién hé s6 cdn tdng cong nim phia dudi truc

hoanh.

1,5 \!

0,5 w .

g
20 40 60 80 Vmax

Hinh 3.19: D6 thi bi€u dién gia tdc clia 6td c6 ba sd truyén.

Theo phuong phdp trinh bay & trén, ta cho cdc gi4 tri khdc nhau clia van toc thi sé tim
dugc cdc gid tri D—y & tiing s6 truyén khdc nhau va thay ching vao biéu thic (3.120) sé&
tinh dugc cédc gid tri khdc nhau clia gia tdc & titng so truyén theo van toc cda 6td, nghia la j =
f(v) va bi€u dién chiing trong hé toa do j - v v6i tung dd 12 cdc gid tri clia gia tdc j & tirng s&
truyén va truc hoanh Ia van toc v.

C4c dudng cong gia tdc j dudc minh hoa trén db thi hinh 3.19.

3.3.3. Xdc dinh cdc théng s6 dong luc hoc co bdn ciia 6té6 bdang tinh todn:
3.3.3.1. Xdc dinh vdn téc cuc dai trén logi duong da cho:

T6c dd cuc dai clia xe 1a mot trong nhitng chi tiéu dong Ivc hoc co ban, vi thé luén
duge xdc dinh khi thi€t k& hay ki€m nghiém miu xe mdi.

Khi x4c dinh t6c dd cuc dai chiing ta thira nhan:

+ Xe dat toc do cuc dai trén dudng bing va tdc do 6n dinh (j = 0).

+ Xe dat van toc vimay thi cong sudt cuc dai.

C6 hai phuong phdp x4c dinh t6c dd cuc dai nhu sau:

+ Néu ta c6 d6 thi dic tinh kéo P(v) hay d6 thi dic tinh dong luc hoc D(v) thi chiing ta c6
thé xdc dinh tri s6 Vipax tif cdc dd thi ndy. vimax 12 giao diém clia dudng cong Py hodc clia dudng
cong D v&i dudng cong  (Pr + P,,) khi dang gai tay s cao nhit va dong cd dang & ché€ do toan tai.
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+ N&u ta biét gia tri cong suit Ging vdi tdc d cuc dai clia xe tai diu vao clia hop s6 Nemax.
trong trudng hgp nay vmax dude xac dinh tir quan hé:

Pv. =N. 1 =P, = Nem (3.121)
Vv

Mit khic ta co:
P, =P, +P_=Gf +0,625C, Sv: (3.122)

max

Thay (3.121) vao (3.122) ta nhan dudc:

N
Semal _ G 4 0,625C SV

max

Vinax (3.123)
= 0,625C Sv) +Gfv, -N_ n=0

max

Giai phuong trinh bic 3 nay, chiing ta xdc dinh dugc Viax.
3.3.3.2. Xdc dinh dj doc l6n nhdt ma xe vuot qua duoc:

Khi x4c dinh d6 d6c 16n nhit ma xe c6 thé vuot qua dugc chiing ta khong quan tim dén
kha ning bdm cla banh xe vdi mit dudng, bdi vay day chi 1a do ddc ly thuy&t 16n nhat c6
dudc tng véi luc kéo Pymax hodc luc kéo riéng Pyrmax.

Do d&c 16n nhdt c¢6 dudc trong trudng hdp xe dang chuyén dong déu j=0 = P;=0) &
tay s6 1 (P_~ 0 vi van tdc rit nhd), s6 vong quay clia dong cd ¥ng v4i gia tri Memax va khong

kéo theo roméce (P, = 0). BSi vy phuong trinh can bang luc kéo s& 1a:

Pimax = Pt + Pimax (3.124)
Tuc la:
Pkmax = w =Gf Cosamax + GSina’max (3125)
Iy,

Chia hai v€& ctia phuong trinh (3.125) cho G ta c6:

P M 1 .
"(‘;"‘" = °“‘g a1 _ P, ... =fcosa . +sino (3.126)
Iy
0] day:
imax — Ty s0 truyén cyc dai cla hé thong truyén Iyc: imax = ihiipdolc.
inx ~ — Ty s6 truyen cla hop s6 phu & tay so thap.

imax = tga,, - PO d6c 16n nhi't ma xe c6 thé vugt qua dudc.
Bié&n ddi ti€p phuong trinh (3.126) ta nhan dudgc:

f tga f+1,,,

P rmax f COSQ 1, + Sina’max: + = = (3127)
: \/1 +tgla,,, \/1 +tgla,,, \/1 +i7
Ti€p tuc bi€n d6i ta dudc phuong trinh bac 2 ddi v6i dd doc 16n nha't imayx:
(szrmax - l)lrznax - 2fi"“‘x + (szrmax - fz) = 0 (3.128)

Nghiém ctda phuong trinh (3.128) s& 13 d6 doc cuc dai imax can tim.
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VS . N . - b i \/ A p 2 1A *A 2 2
Luu y rang trong hai nghi€ém iimax:2max = By ching ta chi 14y nghi€ém tng vdi
a

++/A , vilic nay xe dang 1én d6c nén ipax > 0.
3.3.3.3. Xdc dinh khd ndng ting toc ciia 6t6:

Chiing ta xét mot 6td c¢6 khdi lugng m, dién tich cdn gié tong cong 1a S, hé s& cdn
khong khi 13 C,, chuyén dong trén dudng véi géc ddc o, hé s6 can lin 1a f, 6t6 chiu tic dung
bdi lyc kéo tai cdc banh xe chii dong 1a P,. Bai todn dit ra § muc nay 13 xdc dinh chuyén
dong clia 6t6 d6, nghia 1a: x4dc dinh bi€n thién cda gia tdc, toc do va quing dudng theo thdi

gian.

* Xdc dinh bién thién ciia gia toc:
Khi gidi bai todn nay chiing ta vin st dung phuong trinh cin bing Iuc:
P, =P, P, +P, +PJ. +P, =

_ (3.129)
P,=P,—P,TP,-P -P,

Khi x4dc dinh kh3 ning ting t6c clia xe ngudi ta thudng xdc dinh cho trudng hdp xe
chuyén dong trén dudng biing (oo =0 = P, = 0) va khong kéo roméc (P, = 0), lic d6 ta c6:

S

P=G%j=P —P,-P, =
g
i 3.130
[M_Gf_Wszg ( )
Iy

1= Go.

1

Khi xe dang ting tdc thi vin tdc clia xe nhd, nén c6 thé coi v, ~ v. Tir bi€u thic (3.130)
chiing ta thiy j phu thudc vao v, titc 12 ta nhan dudc dic tinh téc do clia gia toc j = f(v).
Sau diy chiing ta s& di xdy dung do thi dic tinh t6c d9 gia tdc cla xe c¢6 dit hop s6 c6 3
sO tién.
Vi du & tay s8 1 chiing ta vé dugc dudng cong j; theo mdi quan hé:
[Melun _Gf - szjg

ry

3= Gs.

Véi:

iy — Ty 6 truyén clia hé thdng truyén lyc & tay s6 1: ig = iniipiole.

M. — Moment xoidn cia dong cd, dugc xdc dinh tir dudng dic tinh ngodi clia dong ca.

O tay s6 2 va 3 ching ta vé& dugc cdc dudng cong jo, j3 bing phudng phép tuong tu.
(Xem hinh 3.20).
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j(s?)

1.5 \Jt

-

0,5 =

L

0
20 40 60 80  Vmax(km/h)

Hinh 3.20: Dic tinh toc dd cia gia tdc.

*Xdc dinh thoi gian tdng téc va bién thién ciia toc do 6t6:

A A
1_ v
i v(t)
\§)
Vi /
Zdv . At g
v t
0 - 0 t t,

Hinh 3.21: X4c dinh bién thién clia toc do theo thdi gian khi ting toc.

P& xdc dinh bi€n thién cla toc dd 6td theo thdi gian v(t) chiing ta dva trén cd s§ phian

tich sau:
i= Yo ar=la
dt ]
Thoi gian ting toc tr toc dd vi d€n v, sé 1a:
At:tz—q:jvzldv (3.131)
Vi J
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Tich phan trén c6 thé gidi dudc néu biét j(v) va nhu viy xdc dinh dudc khodng thdi

gian At can thi€t dé ting toc do tir v; dén v,.

Ngoai ra tich phin nay ciing c6 thé gidi bing d6 thi va khi ti€n hianh cho nhiéu diém k&
ti€p nhau ta xay dung dugc dudng cong v(t), titc 12 bién thién cla toc do theo thdi gian. Qud
trinh thuc hién dugc mo ta theo hinh 3.21.

* Xdc dinh qudng duong tang téc ciia 6t6:
Nhiim x4c dinh bi€n thién cla quing dudng S theo thdi gian hay toc do theo quing

dudng, ching ta cling lam tuong tu:

V:%:dS:th:AS:SZ—Slzj-lzvdt (3.132)
t
S(t
V(t) , _arctgvy
V2 S2 (
AS A
Vi S, -}’__. arctgv,
\<,AS - j ® vdt
\ t _
0 o » = 0 t t,  t
\%
A v(S)
V2
Vi
AS
Sl S2
-S

Hinh 3.22: X4c dinh bi€n thién cla quing dudng theo thdi gian va tdc dd theo quing dudng.

T mdi quan hé bi&n thién v(t) da biét, ta xdc dinh dudc quing dudng di dudc AS trong

khodng thdi gian (t, — t).
O trén hinh 3.22 cho thdy cdch xdc dinh cdc bi€n thién S(t) va v(S) biing phudng phdp

dd thi.
Tap hop cdc dic tinh j(v), v(t), S(t), v(S) dugc goi 1a cdc dic tinh ting tdc cla xe.

Chiing ciing 13 chi s& quan trong dé ddnh gid tinh ning ddng luc hoc ctia 6td. Thong thudng
cdc dic tinh v(t) va v(S) 1a hay dudc sit dung nhat.
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CHUONG 4

A

TiNH KINH TE NHIEN LIEU CUA O TO

Muc tiéu:

Sau khi hoc xong chudng nay cdc sinh vién ¢6 kha nang:

1. Néu dugc cdc chi tiéu kinh t&€ nhién liéu cda 6td.

2. Vi€t dudc phuong trinh tiéu hao nhién liu clia 6td.

3. Trinh bay dugc dic tinh ti€u hao nhién li€u ctia 6td khi chuyén dong Sn dinh.
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4.1. CAC CHI TIEU KINH TE NHIEN LIEU CUA OTO:

Tinh kinh t&€ chung cda 6td dugc ddnh gid bing gid thanh theo don vi s§ lugng va
quiang dudng van chuyén: tin- km hoic mdt hanh khach- km.

Téng gi4 thanh van chuyén clia 6td phu thudc vao: két cdu cla 6td, tinh trang ky
thudt ctia ching, gid thanh lugng nhién liéu tiéu thuy, diéu kién dudng x4, diéu kién khi hau
khi stt dung 6t0, tién luong phdi tr...

Tinh kinh t& nhién liéu cda 6td6 dudc ddnh gid bing mitc ti€éu hao nhién liéu trén
quing dudng 100km ho#ic mic tiéu hao nhién liéu cho mot tAn-km. P&i vé6i 6t6 khach duge
tinh theo mic ti€u hao nhién li¢u trén mdt hanh khach-km hodc 100km.

Miic tiéu hao nhién li€u cho mét don vi quang dudng chay qq ciia 6t6 dudc tinh theo

biéu thic:
100Q 1
=— 4.1

=g [momJ @D

Trong dé:
Q — Ludng ti€u hao nhién li€u (1).
S'— Quing dudng chay dugc cia 6td (km).

Mtc tiéu hao nhién li€u trén don vi quang dudng chay tinh theo cong thic (4.1)
khong k& d€n khoi lugng hang hod ma 6t6 van chuyén dugc mic du khi 6t6 chuyén chd
hang hod thi lugng nhién liéu tiéu thu s€ 16n hon khi khong ¢6 chuyén chd hang hod. Cho
nén cin danh gid tinh kinh t€ nhién liéu cda 6td theo mot don vi hang héa van chuyén. Vi
du d6i v6i 6t6 van tdi, mic tiéu hao nhién liéu cho mot don vi hang héa q. dugc tinh theo

biéu thiic sau:
Qp kg
— <Fn 5 4.2

175G s, tkm 2

Trong dé:

G, — Khdi lugng hang hod chuyén ché (t).

St — Quing dudng chuyén chg cia 6t6 khi c6 hang héa (km).
p, — Ty trong nhién li€u (kg/l).

4.2. PHUGNG TRINH TIE U HAO NHIEN LIEU CUA OTO:

Khi 6t6 chuyén dong, tinh kinh t&€ nhién liéu clia né phu thudc vao tinh kinh t€ nhién
liéu clia dong co dit trén 6td va tiéu hao cong sudt d€ khic phuc luc cdn chuyén dong. Khi
thi nghi€ém ddng co trén bé thi nghi€m, ta xdc dinh dudgc muc ti€u hao nhién li€u theo thdi
gian (kg/h) va cong sudt phét ra ctia dong cd N, (KW).

Miic tiéu hao nhién liéu theo thdi gian dugc xdc dinh theo biéu thifc:

_Qp, (kg
Gy= ( A J (4.3)

Trong dé:
t — Thoi gian lam viéc ctia ddong cd (h).
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P& d4nh gid tinh kinh t&€ nhién liéu cla dong cd, ta ding sui't tiéu hao nhién liéu cé
ich ge:

got = [k (4.4)
N. N.t (kWh

Trong do:
N.— Cong suat c6 ich ca dong co (kW).

Thong qua thi nghiém déng co va tinh todn, ta xdy dung dugc d6 thi quan hé giita
cong sudt dong cd va suat tiéu hao nhién liéu v6i sd vong quay cia truc khuyu dong co:

Ne = f(ne) va ge = f(ne)

Do thi nay dugc trinh bay trén hinh 4.1 va dugc goi 1a dudng dic tinh ngodi cla dong
CO.

&e N

N

/

A=

€

Hinh 4.1: Pic tinh ngoai ctia dong co.

Tir cong thitc (4.1) va (4.4) ta rit ra dugc bi€u thic d€ xdc dinh mic tiéu hao nhién
lié¢u nhu sau:

dleOg*eNetZIOOgeNe ( 1 j 4.5)
Sp, VP, 100km
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Trong dé:

v=— van t6c chuyén dong cda 6t6 (km/h).
t

Khi 6t6 chuyén dong, cong suit cia dong cd phat ra cin thi€t d€ khic phuc cdc luc
cdn chuyén dong va dugc bi€u thi theo phudng trinh cin bing cong sui't nhu sau:
N = (P,+P tP))v

k 4.
e 1000m (kW) (4.6)

Trong do:
P ;P,;P; — Cdc lyc cdn chuyén dong (N).

A ~ P A ALA
A% — Van toc chuyén dong ciia 6td (m/s).
Nhu vy mic tiéu hao nhién liéu clia 6td phu thudc vao suit tiéu hao nhién liéu cd

ich clia dong cd va cong suit tiéu hao dé€ khic phuc cdc lyc cadn chuyén dong.
TUu cong thic (4.5) va (4.6) ta c6 cong thic tinh muc ti€u hao nhién liéu:

0,36g, (P, +P, * P,
g 08Pyt Py £ B ( ; J .7)
p,M 100km

Phuong trinh (4.7) goi la phuong trinh ddnh gid mudc ti€éu hao nhién li€u cho 6t6
chuyén dong khong &n dinh.

Khi 6t6 chuyén dong dn dinh P;= 0, thi mtc tiéu hao nhién li¢u s& 1a:

(4.8)

dq

_036g,(P,+P,) ( 1 )
- p.M 100km

TU phuong trinh (4.7) va (4.8) ta rit ra nhan xét sau:

Mifc tiéu hao nhién liéu trén mot don vi quing dudng chay gidm khi khi sui't tiéu hao
nhién liéu c6 ich cta dong cd gidm, nghia 12 n€u dong co ¢6 két cAu va qud trinh 1am viéc
hoan thién thi gidm dudgc mic ti€u hao nhién liéu cia 6td trén mot don vi quang dudng
chay.

Tinh trang 1am viéc clia hé thdng truyén luc khong tot sé 1am gidm hiéu sudt truyén
lyc va lam tdng midc ti€u hao nhi€n li€u trén mdt don vi quang dudng chay.

Khi luc cdn chuyén dong ting 1én thi mic tiéu hao nhién liéu sé ting. Trong qud trinh
0to ting toc s€ 1am ting mic tiéu hao nhién liéu.

4.3. PAC TINH TIEU HAO NHIEN LIEU CUA OTO KHI CHUYEN PONG ON PINH:

St dung phuong trinh (4.8) d€ phan tich tinh todn mifc tiéu hao nhién liéu, ta s& gip
nhiéu khé khin vi tri s6 suat ti€u hao nhién liéu cé ich ctia dong cd g. phu thudc vao sé
vong quay cia truc khuyu dong co n. va mitc do st dung cong suit clia dong cd Yn. Vi vay

ta gidi quyé&t van dé nay bing phuong phip xay dung dudng dic tinh tiéu hao nhién liéu
cla 0to.
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PAu tién, dwa vao thi nghiém dong co trén bé thi nghiém dé€ 14p d6 thi sud't tiéu hao
nhién liéu c6 ich cia dong cd theo mitc do sit dung cdng suit cia dong cd g. = f(Yy) twong
tng vdi cdc s6 vong quay khdc nhau cia dong co (hinh 4.2).

Qua dd thi nay ta c6 nhin xét: mic dd s dung cong sudt cia dong cd cang ting va s&
vong quay cta truc khuyu ddng cd cang gidm thi mic ti€u hao nhién liéu cang gidm, vi g,
cang gidm. Vi th€ khi mic dd st dung cong sudt dong co nhu nhau (vi du tai diém Yy) thi
sud't tiéu hao nhién liéu c6 ich ctia dong cd g. & s vong quay n. sé& nhd hon khi & s6 vong
quay ne” va ne’.

ge

YNl YN

Hinh 4.2: D6 thi dic tinh tii trong cia dong co( ne > ne >ne ).

Ti€p d6 ta xay dung dd thi ciAn bing cong sudt cia 6td6 khi chuyén dong 6n dinh vdi
cdc hé s6 cdn y cida cdc loai mit dudng khac nhau d€ tim dugc mitc dd st dung cong suit
khdc nhau clia dong cd Yy (hinh 4.3). Ta xdy dung db thi N. = f(v) cho mot i s truyén cia
hé thdng truyén luc.

Cin ctf vio phuong trinh ciAn bing cong suit ctia 6t6 khi chuyén dong 6n dinh, ta cé:

N, = m 4.9)
n

Lap dudng cong cong sud't phit ra clia dong co N, =f(v), xud't phat tir dudng cong nay,
x4y dung vé phia dudi clia né dudng cong bi€u thi cong sut tiéu hao cho lyc cdn khong khi
va c¢6 k€ dé&n cong suit tiéu hao cho ma sét trong hé thong truyén luc:

3
&:f(v) _ Wy
n n

(4.10)
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Sau d6 1ap cdc dudng cong bi€u dién cong suit cdn clia mit dudng véi cdc hé s6 cdn
khdc nhau —% = f(v)va c6 ké d&€n cong sui't tiéu hao cho ma sit trong hé thdng truyén lyc:
n
N Gv
v YOV (4.11)
n n

Dua vao do thi (hinh 4.3), ta ¢6 thé xdc dinh dugc mifc d6 s& dung cong sudt ciia dong
co Yy tng véi s6 vong quay nao d6 clia dong cd, titc 12 ¢ng véi mot van toc v nao d6 & s6
truyén da cho va phu thudc vao diéu kién dudng x4 da cho.

ge

/4

N,
Lo
/ ~

\
WHL [\

]

= A\ \ Y

=i

N

i\

Ne

Hinh 4.3: D6 thi cAn biing cong suit ciia 0t (ing v6i cic hé s& can y khic nhau clia mit dudng.

Chin han nhu trén hinh 4.3, &€ ddm bo cho 6td c6 thé chuyén dong dude véi van toc v,
trén loai dudng c6 hé s& cdn , thi cAn phai c6 cong suit dugc xac dinh bang tdng s6 hai doan
(a+c). Con cong sudt clia dong cd phat ra tai van toc niy biing tdng s6 hai doan (a+b). Tir d6 ta
xdc dinh dugc mic do st dung cong suat ddong co Yy theo ty so:

y,=2%¢ (4.12)
a+b
Né&u tinh Yy theo phan trim ta c6:
Y, %=2"5100% (4.13)
a+b

Nhur vay dura vao dd thi hinh 4.3, ta xdc dinh dudgc tri s6 Yy (ing v6i v,y cho trudc), ciing
tuong Gng véi van toc v va sd truyén da cho, ta xdc dinh dugc sd vong quay cia truc khuyu
ddng cd n, tuong ng theo bi€u thic:
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n =00V Ve (4.14)
27r, ph

T tri s6 Yy va ne tim dude, dua vao d6 thi hinh 4.2, ta xdc dinh dudc tri sd suit tiéu hao
nhién liéu c6 ich clia ddng co ge.
Sau khi tinh todn dudc tri s6 cda cdc luc cdn chuyén dong P, va P, roi thay céc tri s&

vira tim dugc: ge, P, P, vao phuong trinh (4.8), ta xdc dinh dugc tri s0 clia mic tiéu hao nhién

liéu va tir d6 xdy dung dudng cong mic tiéu hao nhién liéu cla 6td khi chuyén dong &n dinh.

Qs

Jdmin

Hinh 4.4: P4 thi dic tinh tiéu hao nhién liéu ctia 6t6 khi chuyén dong Sn dinh.

Do thi § hinh 4.4 dudc goi 13 db thi dic tinh tiéu hao nhién liéu cda 6td khi chuyén dong
on dinh.

D? thi hinh 4.4 cho phép ta x4c dinh dugc miic do tiéu hao nhién liéu (1/100km) khi biét
cdc tri s0y va v. Qua do thi nay ta c6 nhan xét ring:

Trén mdi dudng cong ctia dd thi c6 hai diém dic trung cd ban nhit. Pi€m th nhi't xdc
dinh mifc tiéu hao nhién liéu nhd nha't qumi, khi 6td6 chuyén dong trén loai dudng c6 hé s6 can
V (Vi du qqmin ng v6i dudngy, ), van tdc tai di€m d6 duge goi 1a van tdc kinh t& va ky hiéu 1a
Vii. Pi€m tht hai cia dudng cong (diém cudi cling ctia dudng cong) dic trung cho lugng tieu
hao nhién liéu clia ddong co 1am viéc & ché€ do toan tai (cac di€ém a,b,c). Cac di€m nay tng vdi
van toc chuyén dong 16n nhat clia 6td Vmax VGi cdc hé s6 can y khac nhau.

Ngoai ra con c6 di€m bat thudng trén mdi dudng cong (d,e,f) nim vé phia bén phai clia
Vie v 16i 1én trén tng v4i su bt dau hoat dong clia bd tiét kieém nhién liéu, hdn hdp hoa khi
dudc 1am giau thém. D&i v6i dong cd diéden thi & khu vuc van tdc nhd, dudng cong s& thodi
hon so véi 6td c6 dit dong co xdng, vi tinh kinh t€ nhién liéu clia dong co dieden & khu vuc van
t6c nhd t6t hon so vdi dong cd xing.

Can chi y rang khi 6td chuyén dong véi van toc kinh t&€ vy thi dat dudc mic tiéu hao
nhién liéu nhd nht qumi,. Tuy nhién diéu nay khong c6 nghia 13 ta mong mudn 6t6 chuyén
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dong v6i van toc nay, vi ting van tdc chuyén dong cla 6to sé ting dugc ning suit van chuyén
va gidm dugc gid thanh chung cho trong van tai 6t6. Vi vay khi chon vén tdc chuyén dong thich
hdp, khong nhat thi€t xuit phat tir di¢u kién tinh kinh t& clia nhién liéu clia 6td ma cin phdi
cin cif vao cic diéu kién sau day:

- Thdi gian van chuyén can it.

- Pam bao an toan chuyén dong trong diéu kién di cho.

- Pdm bdo di¢u kién thich nghi cho ngudi 14i va hanh khich.
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CHUONG 5

A

HE THONG TRUYEN LUC CUA O TO

Muc tiéu :

Sau khi hoc xong chuong nay céc sinh vién c6 kha ning:

A A ol e

—_ =
—_ O

—
B W N

15.
16.
17.
18.
19.
20.
21.

Xic dinh dudc cdc loai tdi trong tdc dung 1&én hé thdng truyén luc.

V& dugc sd d6 cau tao va trinh bay duge nguyén 1y 1am viéc clia ly hop ma sit.
Trinh bay dudc 4nh hudng clia ly hop tdi sy gai so.

Giai thich dugc tac dung cta ly hgp khi phanh.

V& dugc sd d6 cau tao va trinh bay dugc nguyén ly 1am viéc ctia ly hop thiy lIuc.
Trinh bay dudc dudng dic tinh cta ly hgp thay luc.

V& dugc sd @6 dong hoc va néu dude nguyén 1y 1am viéc clia cdc loai hop so.
Xdc dinh dudc cdc ti s§ truyén ctia hop s6.

Trinh bay dudc ciu tao va nguyén 1y 1am viéc clia bd dong tdc.

. Trinh bay dugc sd d6 cau tao, nguyén ly 1am viéc cla bi€n mémen thiiy luc.

. V& va gidi thich dugc cdc dudng dic tinh clia bi€n mémen thiy luc.

. Tinh todn dugc dong hoc va dong luc hoc clia hop s6 hanh tinh.

. Trinh bay dugc hé thong diéu khién hop s6 tu dong.

. Trinh bay dugc dudc nguyén tic phan phdi cong sui't cho cdc cAu clia xe nhiéu ciu

chu dong.

Trinh bay dudc ciu tao va dong hoc clia cdc cd ciu cdc ding.

X4c dinh dugc s6 vong quay nguy hiém ciia truc cdc ding.

Vé dudc so @ dong hoc bo truyén luc trong cau chii dong.

Gidi thich dugc 4nh hudng cda ty s6 truyén i, d&€n dic tinh dong luc hoc clia 6t6.
Trinh bay duge dong hoc va ddng luc hoc ctia vi sai.

Neéu dudc 4nh hudng clia vi sai téi tinh chat kéo clia 6t6.

V& dugc sd @6 cau tao cdc loai ban truc va néu rd dic di€m cia ching.
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5.1. TAI TRONG TAC DUNG LEN HE THONG TRUYEN LUC:
5.1.1. Khdi nié¢m vé cdc logi tdi trong:

Muc dich ctia cong viéc tinh todn thi€t k& 6 to 1a x4c dinh kich thudc t8i wu clia cdc bd
phan va chi ti€t cia xe. Trong khi d6, kich thu6c ciia mot chi ti€t phu thudc vao do 16n va
ban chit clia ('ng sud't sinh ra bén trong chi ti€t d6 khi né lam viéc. Ma @ng suat sinh ra trong
cdc chi ti€t cia 6 td lai phu thudc vao ché dd tdi trong tdic dung 1én ching trong cic diéu
kién st dung khac nhau. Nhu vy, mudn x4c dinh kich thudc cda cédc chi tiét d€ di d6 bén
1am viéc, can phdi x4c dinh tdi trong tdc dung 1én ching khi xe 1am viéc.

O t6 12 mot hé dong luc hoc rat phic tap, khi chuyén dong véi van tdc khdc nhau, trén
cdc loai dudng khac nhau thi tinh trang chiu tdi clia cdc chi ti€t s& thay d6i. Khi tinh todn do
bén clia cdc bd phin va chi ti€t clia 6 O, ngoai tdi trong tinh chiing ta phai xét d&n tdi trong
dong. T4i trong dong tdc dung 1€n chi ti€t trong thdi gian ngidn, nhung gid tri ctia n6é 16n hon
ti trong tinh rat nhiéu.

Tai trong dong xua't hién trong cdc bo phan va chi ti€t ctia hé thong truyén luc khi dong
ly hgp dot ngdt, khi gai s6 trong qud trinh ting tdc, khi phanh dot ngdt bing phanh tay hoic
khi phanh gdp ma khong mé ly hgp.

Nhu vay, d€ xdc dinh dugc kich thudc cla cdc chi i€t ddm bao di do bén lam viéc, thi
chiing ta phai x4c dinh dudc tdi trong dong tic dung 1én chi tiét d6 khi xe chuyén dong .

Xéc dinh chinh xdc gi4 tri tdi trong dong tdc dung 1én cdc chi ti€t clia xe 12 mot bai
todn rat phic tap. B&i vi, gia tri tdi trong dong c6 thé thay ddi do diéu kién mit dudng va
trang thdi chuyén dong cia xe thay ddi.

D&i véi hé thong truyén luc clia 6 to, tdi trong tinh tdc dung 1én chi ti€t dudc tinh ty
momen xodn cuc dai clia dOng c6 Memax. COn tdi trong ddng thudng duge xdc dinh theo cong
thitc kinh nghi€ém nhan dugc tir hang loat cdc thi nghiém .

Thong thudng tdi trong dong dudce dic trung bing hé so tdi trong dong kg. Hé s6 nay
bing ti s6 clia gid tri tdi trong ddng trén gid tri tai trong tinh:

_ gidtritditrong dong

k, (5.1)

gidtri tai trong tinh

Thong qua sy phan tich va tong hop gifta tdi trong tinh, hé s6 an toin, thdng ké xdc
suat tai trong dong, chiing ta s& chon ra dudc mot ch€ do tai trong hop ly dé dua vao tinh
todn thi€t k& cdc chi ti€t ctia 6 0.

Ti€p theo sau diy ching ta s& nghién cifu mot s6 trudng hdp sinh ra tdi trong dong
thudng gép.
5.1.2. Nhiing truong hop sinh ra tdi trong djng trong hé thong truyén luc:

5.1.2.1. Dong ly hop dot ngot:

Khi khdi dong xe, néu ching ta d6ng ly hgp dot ngdt (thd ban dap ly hgp qud nhanh) thi
s& phat sinh t3i trong dong rat 16n, vi van tdc gbc clia phan bi dong ting 1én ri't nhanh va
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bi&n thién theo thdi gian, bdi vy s& xuat hién gia tdc géc va mdmen clia cdc lyc quan tinh
tdc dung 1én truc bi dong cla ly hdp va cdc chi tiét dudc ndi vdi truc bi dong. K&t qua clia
viéc déng ly hdp dot ngdt 1a xe bi gidt manh hodc dong cd sé& tit mdy. Hién tai chuwa cé
phuong phdp chinh xdc d€ tinh todn tdi trong dong sinh ra khi déng ly hdp dot ngodt, nén
chiing ta chdp nhin cong thiic kinh nghiém sau day dé€ tinh hé s6 tdi trong dong cho trudng
hgp nay:

ky =Bt (5:2)

Véi :
B — Heé s6 du trit ctia ly hop.
ii — T1 s truyén chung clia cd hé thong truyén luc ing vdi tay s& dang tinh todn.

Qua thi nghiém, ngudi ta nhan thiy ring khi déng ly hdp dot ngdt thi mdmen quay sinh
ra trén truc so cAp clia hop s6 c6 thé 16n gdp 3+3,5 1an mémen quay cyc dai cia dong co va &
banh xe chii dong mémen xoidn cé thé gip hai 1dn so véi momen xodn tir dong co truyén
xudng.

O bang 5.1 va 5.2 cho thiy hé s6 tdi trong dong ddi v6i he thong truyén luc clia mot s6
xe trong cdc dicu kién tdi trong khdc nhau:

Bdng 5.1: Hé s6 tdi trong dong clia hé thdng truyén lyc khi déng ly hop dot ngot

Hiéu 6 t0
He so tditrong | Gaz 51 ZIN — 150 MAZ — 200
don N - > N -
ne S6 S& | Sotruyén | S& | S&truyén | SO
truyén Iui mot Iui mot Iui
mot
Ly thuyét 1,9 | 1,55 1,94 1,78 2.17 1,97
thuenghiém | 55 | 2,75 - 2,14 -
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Bdng 5.2: Hé s6 tai trong dong d6i v6i hé thong truyén luc clia xe GAZ — 51 & cdc diéu
kién tai trong khac nhau

Tha ban dap ly hop dé phanh
Céc thong s& Khéi dong tai chd bing dong cd khi chuyén dong
xudng doc
S6 S6 S6 S6 S& truyén | SO truyén
truyén 2 | truyén 3 | truyén 4 | truyén 2 3 4
Hé s6 tdi trong 3,0 3,35 0,66 2,93 3,55 4,05
dong
Ti s6 mOomen dong 1,67 1,82 2,03 1,62 1,98 2,25
trén momen tinh
cta ly hgp

5.1.2.2. Khéng md ly hop khi phanh:

Khi phanh ma khong mé ly hop thi cdc chi ti€t quay cla dong cd (ddng ké nhit 1a banh
da v6i md6 men qudn tinh Jug ) phdi dirng lai trong khodng thdi gian rdt ngdn t va véi gia toc
AOva

dt
(wpa — VAan tdc goc clia banh da).

cham dan rat 16n

Lic nay momen céc lyc qudn tinh M; clia bdnh da s& truyén qua ly hop tdc dung 1én hé
thong truyén lyc, gy nén tdi trong dong theo sd d6 trén hinh 5.1.

do,,
dt

M‘:de'

J

(5.3)

Khi cdc banh xe d dirng hin lai thi binh da con quay thém mdt géc @pg va s& lam cho
cdc truc clia hé thdng truyén Iuc bi xodn vdi cdc géc xodn lién quan véi nhau theo biéu thite
sau:

Qba = (Pc~ih + (Pn-iO-ih (54)

0 day :
¢ — G6c x0dn clia truc cdc ding (rad).
¢n — Goc xodn ctia mot ban truc (rad).
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(Pcl h+q)n101h (Pc+ (pnio
bd

M, i,
ba [ | M | M, 4, / — /

bx

Hinh 5.1: So db tinh toén tdi trong ddng khi phanh ma ly hop vin déng.

Ciéc gbc xoin @, ¢, dudc tinh theo sdch “Stic bén vat liéu™ :
B M., .1

"I G

M, i1,
"1 G
6] day :
le, 1, — chiéu dai truc cdc ding va ban truc (m).
Je, Jo— md men quén tinh doc cyc cia ti€t dién truc cdc ding va bén truc (m4).
G - moduyn dan hdi dich chuyén (khi xodn).
G = 8.10' MN/m’

Thay cdc gid tri @, @, vao bi€u thic (5.4) ta cé:

iZ1 12l
=M (hey0htn 3.5
P =MG ST 6 o
~ 7 X 4. 1
N€u ching ta dit: C= 1 =3
i1, Jr10.1h.1n
J.G 2],G

12 @6 citng chong xodn cda hé thong truyén luc (Nmrad’l) khi cdc banh xe cuing bi ham, s&
nhan dugc mot bi€u thic khac bi€u di€n mémen cdc luc quén tinh:

Mj = C.(pbd (56)
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T 2 biéu thic (5.3) va (5.6) chiing ta c6 :

Toa - djtbd = C.0ma (5.7)
Mit khac ta co :
Aoy o 4oy doy, o doy
bd dt bd dt d(p o bd bd d(pbd
Bdi vay:
C.@pa.dPpa = Jpa.0pa.dwpg (5.8)

LAy tich phan biéu thitc (2.8) v6i cdc gidi han sau: khi bit dAu phanh @pa= 0 vimps =0,
dén thdi di€m cudi cling ctia qué trinh phanh Qg = Qmax v 0pg =0

P 0
jc'(Pbd Aoy, = Ide "Oyq Ay

0

Vi chiing ta cin gid tri tuyét ddi nén :

2 2 N de
C. 0 max =Jba.00” Va OQmax = ®,

Sau cung gid tri Mjnmax 1 gid tri ching ta can tim :

Mjmax =C- (Pmax = ('Oo A/ de C (59)

Mémen ciia cdc Iuc qudn tinh tdc dung 1én hé thdng truyén luc clia xe cé gid tri cuc dai
khi phanh gip & s8 truyén thing ctia hop sd (iy=1), vi liic d6 d6 ciing C clia hé thdng truyén
lurc s& c6 gid tri cuc dai. Trudng hdp nay thudng xay ra trong thuc t€.

Néu chiing ta phanh gip xe dang chay véi van tdc 16n (s6 vong quay truc khuyu
khodng 2000+2500 vong/phiit) ma khong md ly hgp thi mémen cia cdc luc qudn tinh M; s€
16n hon momen cuc dai cda dong co khodng 15+20 1An. Mdmen nay sé& truyén tir banh da
qua ly hgp d€n hé thong truyén luc. Vi Mjmax > M, 12 mdmen ma sét clia ly hgp, nén lic ndy
ly hdp sé trugt vi mémen xodn ma banh da truyén xudng hé thdng truyén luc chi c6 thé
bing mdmen xodn cuc dai ma ly hop cé thé truyén dugc. Nhu vay trong trudng hop nay ly
hdp 1am nhiém vu clia cd ciu an toin, nhim gitip cho hé thdng truyén luc tranh khong bi tdc
dung bdi tdi trong qua 16n.

5.1.2.3. Phanh dit ngit khi xe dang chay bang phanh tay :

Chiing ta xét trudng hgp co cAu phanh tay b tri § truc thit cap clia hop s6. Khi xe dang
chuyén dong, ngudi 14i khong s dung phanh chian d€ dirng xe, ma st dung phanh tay cho
dén lic xe dirng hin lai. Khi truc thit cAp clia hop s& bi him chit, nhung do qudn tinh, bdnh
xe con quay di mot géc @y, 161 mSi dirng hin lai. Pay 1a chuyén dong quay chim din vdi gia

d'C‘)bx

toc gbc , bdi vy lam xuat hién mémen clia luc quén tinh :

81

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

do,,
dt

M, =1, (5.10)

Momen nay truyén ngudc trd lai tdc dung 1én hé thdng truyén luc theo so dd & hinh 5.2
va gAy nén xoin.

Ham
L
2M;
Je, e
ANSSANNNNNN\N
JC
2M, /
Io
HS
L, .

Hinh 5.2: So db tinh todn tdi trong ddong khi sit dung phanh tay dot ngot.

Tir so dd 5.2 chiing ta c6 quan hé giita cdc géc xoén :

0, :(ip—°+<pn (5.11)
6dﬁy
M. -1
_ J ¢
Pe i,-J.-G
M, 1,
"G

Thay cdc gid tri @, , @ vao bi€u thitc (5.11) ta c6:

21 1
=M, ¢ 4=
Pox J(iﬁ-JC-G Jn-GJ
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Néu chiing ta goi:

C=

2-1 1

C

+ n
i2.J.-G J,-G

12 d6 citng chdng xodn clia hé thdng truyén luc khi phanh dot ngdt biing phanh tay, chiing ta
nhan duge mot bi€u thic khic cling bi€u thi momen céc luc qudn tinh:

M, = C.0n, (5.12)
T bi€u thife (5.10) va (5.12) ta nhan duge phudng trinh vi phin sau day:

Jox d(g—tbx = C.Qnx (5.13)
Gidi phuong trinh nay, ta co:
Pbx max = Dy Tox (5.14)
C
Béi vay
M, =0y /T, -C (5.15)
o) day

®,,,— Van toc goc clia banh xe khi bit dau phanh.

Thong thudng tdi trong tdc dung 1én hé thdng truyén Iyc khi phanh bing phanh chin
16n hon khi phanh bing phanh tay. Khi tinh todin mémen cdc luc quédn tinh theo cdng thifc
(5.9) va (5.15) can chd y ring do cing thuc t& clia hé thdng truyén Iyc s& nhd hon khi tinh
todn, b&i vi khi momen phanh tdc dung thi nhip sé& bi€n dang, do d6 v4 ciu sau ciing bi quay
di mot it.

5.1.3. Tditrong dung dé tinh todn cdc cum trong hé théng truyén luc:

Chiing ta thiy ring, d€ ddm bio di dd bén lam viéc, cdc bo phan va chi tiét cda 6 t6
phéi dudc tinh todn thi€t k& theo ché& do tdi trong dong. Nhung viéc tinh todn gid tri tdi trong
dong theo 1y thuyét 1a rat phitc tap va khé chinh xdc, vi n6 thay ddi tuy theo diéu kién mit
dudng va diéu kién st dung. B&i vay, hién tai cdc bo phan va chi ti€t clia 6 t6 dugc tinh theo
tdi trong tinh va c6 tinh dén tdi trong dong bing cdch chon hé s an toan phi hgp hodc dua
vao hé sd tdi trong dong dugc rit ra tr thyc nghiém. Sau day sé trinh bay phuong phdp tinh
todn stic bén cdc chi ti€t clia hé thdng truyén luc theo tdi trong tinh:

Khi tinh todn stic bén céc chi tiét, trudc hét can tinh momen tir ddong cd va mdmen theo
sy bdm giita banh xe vd mit dudng truyén dén cdc chi ti€t d6, sau d6 14y gid tri mdmen nhd
hon tir hai gid tri mdmen vira tim duge d€ dua vao tinh toin. Muc dich clia cong viéc nay 1a
dé chon ra kinh thu6c t8i wu cho chi ti€t d6, tranh trudng hdp thira kich thudc, ton nhiéu vat
liéu ché€ tao, khong kinh t€. Néu mémen truyén tir dong co dé&n chi ti€t tinh todn 16n hon
momen tinh theo di€u kién bdm, thi chi ti€t 4y s& chiu mémen c6 gid tri bing mdmen tinh
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theo bim ma thoi, ldc nay momen cia dong co thira chi lam quay tron cac banh xe chi dong,
ma khong lam ting thém gid tri mdmen xodn tdc dung 1én chi ti€t 4.

Ngugc lai, n€u mdmen tinh theo diéu kién bim 16n hon mémen clia dong co truyén
xudng chi tiét dang tinh todn, thi chi ti€t 4y s& chiu mémen xodn c6 gid tri bing mémen tinh
theo mdmen xoin clia dong cd truyén xudng. B4i vi, thuc chat cdc t3i trong sinh ra trong cdc
chi ti€t cla hé thong truyén luc 12 do mdmen xodn clia dong co truyén xudng giy nén.

Mémen xoin truyén tir dong co xudng chi tiét cia hé thdng truyén luc trong trudng hop
tinh theo dong co la:

M, =M, 1M (5.16)
0] day
Memax  — MOmen xoédn cuc dai cia dong c¢d (N.m).
i — Ti s8 truyén tir dong cd d&n chi ti€t dang tinh todn.
n — Hiéu sud't truyén lyc tir dong co dé&n chi ti€t tinh todn .
Momen tinh theo diéu kién bdm ngugc 1én chi tiét duge x4c dinh nhu sau :
X2, .Q.xr
M, = =Zoc @0 (5.17)
i-m
0] day
X — S& lugng cdc banh xe chii dong.
Zvx — Phan luc thing ditng tdc dung lén banh xe chd dong (N).
@ — Heé sobdm (¢ =0.7+0,8).
. — Bdnkinh ldn cia banh xe chi ddong (m).
i — Ty s6 truyén giifa chi ti€t dang tinh va banh chd dong.
n — Hiéu sud't truyén lyc tir chi ti€t dang tinh d€n banh xe chi dong.
5.2. LY HQP:

5.2.1. Cong dung, phan loai, yéu cdu :
5.2.1.1. Cong dung :

Ly hdp dung d€ ndi cdt mdy vdi hé thong truyén luc, nhim dé truyén mémen quay mot
ciach ém diu va d€ cit truyén dong dé€n hé thong truyén luc duge nhanh va dit khoit trong
nhitng trudng hgp can thiét.

5.2.1.2. Phdn loai :

5.2.1.2.1. Theo cdch truyén mdémen xodn tic c6t mdy dén truc ciia hé thong truyén luc:

Ly hdp ma sdt: loai mot dia va nhiéu dia, loai 10 xo nén bién, loai 15 xo nén trung tim,
loai cang tach ly tim va nta ly tim.

Ly hgp thiy lyc: loai thiy tinh va thiy dong.
Ly hgp nam cham dién.

84

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Ly hgp lién hop.
5.2.1.2.2. Theo cdch diéu khién :

Piéu khién do 14i xe (loai dap chén, loai c6 trg luc thiy luc hoac khi).
Loai ty dong.

Hién nay trén d t6 dugc st dung nhiéu 1a loai ly hdp ma sdt. Ly hdp thiy lvc cling dang

dugc phat tri€n & 6 tO, vi né ¢6 vu di€m cin ban 13 gidm dudc t3i trong va dap 1én hé thong
truyén luc.

5.2.1.3. Yéucdu:

Ly hop phdi truyén dudc mdmen xodn 16n nhi't cia dong cd ma khodng bi trugt trong
moi diéu kién, bdi viy mdmen ma sdt clia ly hdp phdi 16n hon mdmen xodn ctia ddng co.

Khi k&t ndi phdi ém diu d€ khong giy ra va dap & hé thong truyén luc.

Khi tdch phdi nhanh va ditt khodt d€ d& gai s va tranh giy tdi trong ddong cho hop so.

Momen quén tinh clia phan bi dong phai nhd.

Ly hgp phéi 1dm nhiém vu ctia b phan an toan do d6 hé s6 dy trit f phdi nim trong
gi61 han.

Piéu khién dé dang.
K&t c4u don gidn va gon.
P3im bio thodt nhiét t&t khi ly hop truot.

5.2.2. So do cdu tao va nguyén Iy lam viéc cia ly hop ma sdt :

5.2.2.1. Sodé cdutao :

NN

10

0 e n
Q) )

&)

Hinh 5.3: C4u tao ly hgp ma sdt c6 10 xo ép trung tam.
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a - Ly hop dong b - Ly hgp mé

1 - Bia ép. 6 - 6ng trugt.

2 - Ban dap. 7 - 6ng c6 bi ti.

3 - Vé. 8 - Lo xo tach dut khoat.
4 - Cang téch. 9 - bia bi dong.

5 - Lo xo trung tim. 10 - Banh da.

5.2.2.2. Nguyén ly lam vigc ciia ly hop ma sdt :

Khi ngudi tai x& dap chin 1én ban dap 2, qua hé thdng don diéu khi€n, don md ti 1én
ong c6 bi i 7 tdc dung lén Ong trudt 6 ép 1én xO xo trung tAm 5, 10 xo 5 ép Ién cang tich,
lam cho cang tdch rdi khdi vau trén dia ép va nhd 10 xo tdch dit khodt 8 kéo dia ép khoi dia
bi dong cling nhu khdi banh da 10.

Dia bi dong quay cling véi banh da, c6 nhiém vu truyén cong sud't vao mit ma sit cia
dia ép, cho nén né phai ndi vdi banh da thong qua cdc buldng. Pia ép day, c6 trong lugng
16n d€ nhiét tir cic bé mit ma sit truyén nhanh vao trong dia ép rdi thodt ra khong khi. Trén
dia ép c6 g din hudng dé dinh vi 16 xo ép va giit 10 xo khong bi ving khi quay, giita 10 xo
ép va dia ép c6 vong cdch nhiét d€ ting tudi tho clia 10 xo. Trong qua trinh déng, ngit ly
hdp, cdc tim ma st bi bao mon, lam khodng cdch giita vong bi ti va dau cang tdch gidm di,
hanh trinh ty do clia ly hop ting, qud trinh dong hoc clia ly hop xau di, do d6 trong ly hgp
phdi c6 cd cdu diéu chinh dé duy tri khodng cdch néi trén ding qui dinh.

5.2.3. Anh hudng ciia ly hop dén su gai so :

Sau day ching ta xét 4nh hudng clia ly hgp dén sy gai s6 trong cd hai trudng hgp
trudng hdp ly hgp dong va truGng hdp ly hgp md. 3ot su gai s6 dudc thuc hién ngay khi xe
dang chuyén dong va dong co vin dang lam viéc.Vi vay ma xuat hién lyc va dap khi cdc
banh ring khong c6 cling chung mdt van tdc géc gai vao nhau. Trang thdi ly hgp dang ndi
hoic tdch s& c¢6 4nh hudng 16n dén gid tri lyc va dap. PE thdy ro 4nh hudng clia ly hgp dén
cdc luc va dap, chiing ta sé xét qud trinh gai s& & hop s6 theo sd dd don gidn nhu & hinh 5.4.
Trén sd d6 nay, cdc banh ring khdng chiu ti trong sé khong dugc vé.

J

m 1

]
ANA ' o,
\ HB\ T! I\ p LA
o o T2 s 17

Hinh 5.4: So @5 d€ xét 4nh hudng ctia ly hgp dén sy gai sd.

O day :
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Jn — MOmen qudn tinh clia cdc chi ti€t chuyén dong ctia dong cd va cia phan chi
dong cia ly hgp [Nms?].

J; — Mdmen qudn tinh ctia phan bi dong clia ly hdp va cia cdc chi ti€t hop s6 c¢6
lién hé dong hoc véi phan bi dong cla ly hop duge quy din vé truc clia ly
hop [Nmsz].

J. — Momen quén tinh ctia banh da twgng trung dit trén truc thit cAp hdp s6 twong
duong v6i trong khdi chuyén dong tinh tién cta xe [Nms?].

Mémen qudn tinh ndy dugc xdc dinh theo diéu kién cin bing dong ning clia 6t6
chuyén dong tinh ti€n va dong ning clia banh da tugng trung chuyén dong quay:

G 2 Ja(’oi

—V =
2g 2
Vi ®y = —i,
|
A G rl2
Cho nén : Ja= — (5.18)
g 1,
Véi:

®, — Van tdc gbc cda truc A [rad/s].
G - Trong lugng toan bd cia xe [N].

v — Van tdc chuyén dong cla xe [m/s].
i, — Ty so truyén clia truyén lyc chinh.
rn  — Bdn kinh ldn ctia banh xe [m].

g — Gia t&c trong trudng [9,81 m/s”].

N&u c6 tinh d€n 4nh hudng clia trong khdi chuyén dong quay clia cdc banh xe thi cin
thay vao cong thirc (5.18) trong Iugng G bing G(1 + &), véi :

6':£Z be

5.19
s (5.19)

0 day :
Jox — MOmen quén tinh cia banh xe [Nmsz].

Tru6c hét ta xét trudng hgp gai s6 khi ly hgp vin dong tic 1a @, = o .

Khi ching ta dua bdnh ring 4 & trén tryc thit cAp vao gai v6i banh ring 3 & truc trung
gian, 14p tic giita cdc banh ring 3 va 4 s& xudt hién lyc va dap. Ap dung phuong trinh xung
lugng cia momen cho chuyén dong quay clia truc A trong thdi gian gai hai banh ring 3 va 4
chingta c6 :

Prt=J (o —w,) (5.20)

0 day :

P, — Luc tdc dung Ién ring clia bdnh riing 4 trong thdi gian gai sd.
r, — Béan kinh vong tron ldn cla banh ring 4.
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t — Thoi gian luc P, tdc dung ,trong thdi gian d6 truc A thay ddi van téc goc tir
®, dén o’,.
®, — Toc dd goc cua truc A truGe khi gai so.
o, — Toc dd géc clia truc A sau khi gai so.

o, — Tdc dd goc chia truc B.

Lap ludn tuong ty, ching ta cling 14p dudc phudng trinh xung lugng cia mémen cho
truc trung gian E:

2
P3r3t:(JIn +J1)(i—2J (oae ~0',) (5.21)
1
0] day:
P; - Luc tdc dung 1én ring clia banh ring 3 trong thdi gian gai so.
r, I, 13— Bédn kinh vOng tron ldn cda cdc banh ring 1, 2, 3.
®. — Vantoc goc cla truc E trude khi gai s6.
®, - Vantdc goc cua truc E sau khi gai s0.

Khi thanh 14p cdc phuong trinh (5.20) va (5.21) ching ta dd bd qua mdmen ctia dong cd
va momen cdn chuyén dong ciia xe 1a vi khi gai cting (khdng tdch ly hop) cdc banh ring thi
thdi gian t rit nhd vd moémen xung kich rat 16n, nén 4nh hudng cia mdmen dong cd va
momen cian chuyén dong 1a khong dang ké.

Phuong trinh (5.21) c6 thé€ viét lai nhu sau:

2
Port=0, +J, ){rij {(ob I r—“j (5.22)

L I I3
D& dang thay ring lyc Ps, P, tdc dung giita cdc ring 12 bing nhau va thdi gian gai s6 t
la thoi gian chung.

Khi gai banh ring 4 vao idn khép v6i banh ring 3 thi ty s& truyén clia hdp sd iy, s& 1a:

r, r
), I
1 h —_— —
L L

T hai phuong trinh (5.20) va (5.22) chiing ta s& x4c dinh dugc tdc do géc w,’

Trudc hét ta nhan hai v€ phudng trinh (5.22) véi 4.

2
T T T r, | T
4 _ 2 1 y Iy | Iy
Pr,t—= (Jm + Jl){—j .((x)b —— o —].—
15 L I, L)L

= P t=(J, +J)o,i, —(J, +J, ). (5.23)
Vi P;= P4 cho nén Ps.ry.t = Pyry t. BSi vAy tir phuong trinh (5.20) va (5.23) ta c6:

J (o —0,)=0,+J)o,.i, -0, +J,)e, i
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Suy ra : of = v, +J1).(ob.%}21 +7, ., (5.24)
(J, +7,)i; +7,

Thay gia tri ®,” vao (5.20) ta c6:

P,r,t=] (Jm+Jl)'(Db-ih +J,.0, o
41y a (Jm+Jl)-ii+Ja a

P4 .r4.t — Ja(‘]m + J1 )'lh(.(’;)b B (Da'lh) (525)
Jo+J)ik+7,

m

Theo phuong trinh (5.25) ta thdy luc xung kich tdc dung I&én cdp banh ring khi gai s6
phu thudc vao tong s6 mdmen quan tinh (J,, + J; ). Luc nay c6 thé gidm bing cdch gidm tdng
(Jm + J1), mudn vay khi gai s6 ta cAn md ly hgp d€ gid tri J,, khong con 4nh hudng dé€n do 16n
cua Pa.

Vi momen quén tinh J,, 16n hon J; rit nhiéu, nén khi ly hdp tich trong qua trinh gai s¢
thi luc P4 s& gidm ri't nhiéu.

Biy gi® ching ta xét trudng hdp gai sd khi ly hdp md. Lic d6 dnh hudng clia J,, khong
con nifa, b&i vay J,, s& khong xuét hién trong cdc phuong trinh va phuong trinh (5.25) lic nay
s& nhu sau:

1,3, (0, —, i, )
J %+,

Pl t= (5.26)

0 day :
P, — Luc tdc dung l€n cdp banh ring dugc gai khi tach ly hgp.

TU phuong trinh (5.26) chiing ta thdy ring lyc P; phu thuoc moémen qudn tinh J;.
DPé cho P, gidm, can phai gidm J;, bdi vay khi thi€t k& ly hgp can phdi gidm mdmen
qudn tinh phan bi ddng xudng mitc nhd nhit c6 thé dugc.

Tu phuong trinh (5.25) va (5.26) suy ra ring gid tri P, hodc P, ty 1€ thudn véGi hiéu s6
(O - 0a.1n).

N&u trong hdp s6 cé dit bo dong tdc thi sé tranh dudce lyc va dap giita cdc banh ring
khi gai s6. P& van toc géc c6 thé ddng déu nhanh chéng thi ly hgp phdi ddm bio md dit
khoat.

So sanh phuong trinh (5.25) va (5.26) ta c6 thé k&t luan ring khi gai s6 ma ly hgp md
thi xung lugng cia mdmen hoic luc xung kich s& gidm ding k& néu hiéu s6 (o - 0,.in) nhu
nhau. Ty s6 cdc xung lugng ctia lyc P; .t va Ps.t duge xdc dinh nhu sau:

Pit 1 Ji,(0,—0,i,) (. +J )% +],

Pt Jith+], 1.0 +3)i,(0,—0,i,)
J J
| (LR (5.27)
oo, 41 1] IK Jm] " JJ
(1% +3, )0, +1) (1,41 {HJ_IJ
1 a Jm
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J
A 2 s p A~ [N A 2 P 2 .z o A ,
Vi mOmen quan tinh J,, 16n hon J; rat nhi€u, nén c6 thé xem J—l c6 gid tri rdt nho, ldc

m

d6 ching ta c6:

Ja
Pt "]
= = (5.28)
P, -t i2+ J_a

Xét trudng hdp cu thé & xe URAL — 355 khi gai s& truyén III v6i cc sd liéu biét trude
nhu sau:
in3=1,84
Jn=1,5 Nms?
J, = 10,2 Nms®
Ji = 0,022 Nms®

Thay céc s6 liéu trén vao phuong trinh (5.28) ta c6:
P,.
St 0,022

ot

Nhu vay nhd ly hop & trang thai md nén xung lugng cda luc va dip gidm dude gan 50
1an khi gai s, do d6 ting dudc tudi tho clia banh ring hop s6.

5.2.4. Tdc dung cua ly hop khi phanh :

— ——
O mn 1\/[1
Jm I 1Ihn —@ ®_€O>
—— ——
0 px

Hinh 5.5: SJ dd hé thong truyén luc dé xét tac dung ctia ly hgp khi phanh.

Chiing ta s& nghién citu tdc dung ctia ly hdp khi phanh xe nhd so dd & hinh 5.5.
Chiing ta xét trudng hdp phanh gap dé€ dirng xe ma ly hop vain déng.

Khi phanh xe s& c6 gia t6c Am ((11—: va do ly hdp déng nén truc khuyu chuyén dong

®Om

cham dan véi gia téc géc
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Do truc khuyu chuyé&n dong cé gia toc géc, cho nén sé& xuit hién momen cdc lyc quin
tinh M; truyén tir dong cd qua ly hgp:
do

dt

M, =], (5.29)

Mémen nay sé tic dung 1&én hé thong truyén luc, néu trong qué trinh phanh ma ly hop
vAn dong va khong bi trugt, tic 1a: M;< M,

0 day:
om — Van tdc goc clia truc khuyu.
®px  — Van tdc goc clia banh xe.
v — Van toc cla xe.
ip — Ty s6 truyén cla truyén luc chinh.
M; - Mo6men ma sét cta ly hgp.

Gia toc goc clia truc khuyu dong co dudc tinh nhu sau:

do, do,,
= 'lh "o
dt dt

do S
Trong do T"X la gia toc géc cua banh xe:

dop pdfv)_1dv
dt dtr r, dt

Cudi cing ta c6:
do, _ 1,1, dv

m

dt r, dt

.. ..d
Thay gia tri (Ol)tm vira tim dudc vao (5.29) ta ¢co :

M, = J, ot 4V (5.30)
r, dt
X IN Ao A N dv A
Dé dang thay rdng M; phu thudc vao pr cho nén :
Mj o = I 220 (ﬁj (531)
I‘l dt max
Luc phanh cuc dai Pp max chiing ta ¢6 thé xdc dinh theo dinh luat Niuton nhu sau:
P :5_G(ﬂj (5.32)
b g dt max
0 day :
Ppmax — Téng cdc lyc phanh cuc dai & cdc banh xe.
G — Trong lugng toan bd cla xe.
g — Gia tdc trong trudng.

91

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

S — Heé s6 tinh d&n dnh hudng cla cdc trong khoi quay clia xe (xem & “Ly thuyét
0t0”).
J, irig
§=tem ol vy & (5.33)
I‘bx bxrbx
Trong do :

n — Hiéu sua't ctia hé thdng truyén luc.

>J.. - Téngs6 momen qudn tinh cla cdc banh xe.

Ghx — Trong lugng clia banh xe.

Lyc phanh cuc dai d6i véi xe ¢ bd tri co cAu phanh & tat cd cdc banh xe sé& bing tich
s6 giita trong lugng toan bd clia xe G véi hé s6 bam .

Ppmax=¢ .G (5.34)
Tu phuong trinh (5.32) va (5.34) ching ta cé:
(ﬂj 92 (5.35)
dt ) )

Thay gia tri (%) G (5.35) vao phuong trinh (5.31) ching ta xdc dinh dugc momen

cuc dai cda cac luc qudn tinh truyén qua ly hgp:

Mjnar = I 20 P (5.36)
, O

Moémen nay s& truyén qua ly hgp, n€u mémen ma sdt M, clia ly hgp 16n hon né. N&u
ngugc lai thi ly hop bi trudgt va hé thong truyén luc sé& chiu tdi trong vdi gid tri chi bing
moémen ma sat M, ctia ly hgp.

Né&u ly hgp c6 mdmen ma sdt M, biing hodc 16n hon gid trji Mj may, thi hé thdng truyén
luc s& chiu tdi trong c6 gid tri ding bing M; max.

B&i vay khi phanh gdp, d€ tranh giy tdi trong qud 16n cho hé thdng truyén luc, ching ta
can tach ly hop.

5.2.5. Ly hgp thuy dong :
5.2.5.1. Cdutao va nguyén Iy lam viéc :
5.2.5.1.1. Cdutao :
Ly hop thiy dong gdbm dia bom 1 va dia tudcbin 2. Ching duge dit vao mot vé chung
c6 chita diu. Pia B gin trén truc chli dong clia ly hop va ndi vdi truc dong co, dia T gin trén
truc bi ddong cia ly hgp. Giita B va T (cling nhu gitra truc chi ddong va bi dong cia ly hgp)

khong c6 sy ndi cling nao cd. Cong sud't truyén tir B sang T nhd ning lugng clda dong chit
16ng. Trén B va T ¢é gin cdc cdnh cong, x&p theo chiéu huéng kinh. C4dc cdnh nay hop véi
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cdc mit cong trong vi ngoai clia dia tao thanh cdc rinh cong. Chat 16ng dugc tudn hoan trong
cdc ranh theo huéng miii tén § hinh 5.6.

Mnb
7
\

o

Ta

B

B\

il

\
/
B

Hinh 5.6: CAu tao ly hdp thiy dong.
5.2.5.1.2. Nguyén ly lam vigc :

Xét qua trinh lam viéc khi khéi dong xe:

Khi dong co 1am viéc, dia B s& quay va chdt 16ng & hai dia bt ddu chuyén dong. Giita
cdc cdnh clia B chat 16ng chuyén ddng tif trong ra ngoai ria dudi tac dung clia lyc ly tAim. Vin
toc ctia dong chat 16ng khi chuyén dong giita cdc cdnh ctia B dan din ting 1én do ning lugng
ma dong chat 1éng nhan tir ddng co ciing dan dan ting 1én. Khi chuyén dong tir cdc cdnh clia
B sang cdc cdnh cdaT, chat 1dng bdn vao cdc cdnh clia T, tao thanh Iyc ép 1én cdc cdnh cla
T. Sau d6 chat 18dng d6i hudng chuyén dong, van toc gidm xudng va chuyén dong tif ngoai
vao tdm gitta cdc canh cda T.

Luc va dip clia chat 1dng tao ra momen quay bit dia T phdi quay cling chiéu vdi dia B.
Sau d6 chat 16ng lai tir dia T trd vé dia B va chu k¥ chuyén dong ctia chit 16ng lai ldp lai néu
dong co van lam viéc.

Khi ting s6 vong quay clia dong co, luc li tAm cla chat 16ng § dia B cang ting, do d6
lam ting luc ép clia chdt 16ng 1én cdc cdnh clia T va lam ting mdmen quay cla dia T. Khi
moémen quay ctia T bing hoic 16n hon mémen cin chuyén dong cia dudng quy din vé truc
clia dia T thi xe bit ddu chuyén dong.

Khi tdi trong 1én truc clia dia T c6 sy thay d6i, 1ap tiic van tdc goc clia T sé thay ddi
theo, do d6 1am thay d6i sy tuan hoan chit 16ng va két qua 12 mdmen clia T sé& thay ddi cdn
bing véi gid tri cia momen cdn chuyén dong. BSi vay, ly hdp thiy dong 1a loai truyén dong
tu dong diéu chinh mémen xoin.

Céc uu diém va nhudc diém clia ly hop thiy dong (Xem lai & mon "Cau tao 6 t6”).

5.2.5.2. Duong ddc tinh cua ly hop thiy dong :
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Db thi bi€u dién sy phu thudc cia mdémen quay M, hiéu sud't n va dd trudt S theo ti s&

—L (v6i ny=const) goi 1a dudng dic tinh ngoai clia ly hdp thiy dong.
n,

n ) . .
Pudng dic tinh n theo —-1a dudng thing nghiéng vdi truc hoanh mdt géc 1a 45" do
1y,

A g nt
hi€u suat n = —.

n
b
Khi hiéu sud't dat t6i Nmax = 98 % thi n6 gidm dot ngodt theo dudng nét dit va § gid tri
n . 2
© =1 thi n=0. Do d6 hiéu sud't khong thé bing 1.
n
b

AM,S

n(%)
1
' [ 98
\M ||
0.75 N 75
S {
|
0.5 N1 50
\',
|
0,25 i 25
nt
n
45°3 P
0 025 05 0.5 1 =

Hinh 5.7: Budng dit tinh ngoai cta ly hgp vdi n, = const.

S& di c6 hién tugng nay 1a do khi n, ting d€n gi4 tri gan bing n, thi mdmen quay ctda ly
hdp sé& gidm nhiéu d&€n mic né chi di dé€ thing ma sdt cd hoc & ly hop, do d6 momen c6 ich
§ truc bi dong cda ly hgp s€ bing khong va n= 0.

Pudng dic tinh do trugt S ciing 1a dudng thing va dugc xay dung theo cong thic:
n
S=1-n=1-—-

(5.37)
ny,

n
Pudng dic tinh mdmen quay M theo —— dudc xay dung tir thu'c nghiém.
b
Tir d6 thi ta thay:

Khi n, gidm (va S ting) thi M ting. Khi n, = 0 (tifc 13 S = 1) thi mémen quay truyén bdi
ly hgp dat gid tri cuc dai.

Momen quay truyén bdi ly hgp khi n, = 0 goi 1a mémen quay khéi dong.
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5.3. HOP SO VA HOP PHAN PHOI :
5.3.1. H¢p sdcé cdp:
5.3.1.1. Coéng dung, yéu cdu, phén logi :

5.3.1.1.1. Cong dung :

Nhiim thay d6i ty s6 truyén va mémen xoin tifr dong cd d&€n cdc banh xe chii dong phi
hgp véi momen can ludn thay d5i va nhiim tin dung t3i da cong suit clia dong co.

Gitip cho xe thay ddi dugc chiéu chuyén dong.

Pam bio cho xe dirng tai chd ma khong can tit may hoic khong can tdch ly hop.

DAn dong mdmen xodn ra ngodi cho cdc bo phan dic biét doi v6i cdc xe chuyén dung.

5.3.1.1.2. Yéucdu:

Cé6 day ty s6 truyén phit hgp nhiim ning cao tinh ning dong luc hoc va tinh ning kinh
t& clia 6 t0.

Phai c6 hiéu sud't truyén luc cao, khong c6 ti€ng dn khi 1am viéc, sang s6 nhe nhang,
khong sinh ra Ivc va dap & cdc banh ring khi gai sé.

Phdi c6 k&t cau gon bén chic, d& diéu khién, dé bdo dudng hoic ki€m tra va sira chita
khi ¢6 hu hdng.

5.3.1.1.3. Phan loai :
Hop s6 ¢ cdp duoc chia theo:

* Sodo dong hoc gom cé:
+ Loai ¢6 truc ¢d dinh (hop s6 hai truc, hop s6 ba truc...).
+ Loai c6 truc khong cd dinh (hdp s& hanh tinh mdt cap, hai c4p...).

* Ddy so truyén gom cé:
+ Mot day ty so truyén (356, 4 56, 5 s0...).
+ Hai ddy ty s truyén.
* Phuong phdp sang sé' gom co:
+ Hop s6 diéu khién bing tay.
+ Hop s0 ty dong.
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5.3.1.2. Sodb dong hoc va nguyén Iy lam viéc ciia hop sé :

5.3.1.2.1.  H{p s6 hai truc :
Thanh trugt
|/ 4T
5T 6 T Truc thi
e L) cap
T -Thn Ltll 8 = n III 1 T /
w‘ e T+ =
Truc so N e
cip

_,):: } * i =

Bé4nh ring 14p c6 dinh trén truc, ring ngoii

Bénh ring lip vdi tr-l;-c bing then hoa Banh ring qu-a-y tron trén truc
va trugt trén truc
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Hinh 5.8: So dd dong hoc hop s6 hai truc 3 s ti€n 1 s6 1ui.

Nguyén ly lam viéc:

Momen xodn tif ddng cd truyén dén truc so cAp va tif truc sd c4p truyén sang truc thit
c&p dudc ti€n hanh nhu sau:

0] tay s6 I banh ring 4 s& dn khép v6i banh ring 1. MOmen xoén tlf truc so cAp thong
qua cip bdnh ring 1 va 4 sé& truyén d€n truc thit cap. Tay s6 II dudc gai khi banh ring 5 in
khép béanh ring 2, lic d6 bdnh ring 4 v 6 phdi & vi tri trung gian nhu & hinh 4.1. Tay s6 111
s€ hoat dong khi ching ta gai banh ring 6 vao an khép véi banh ring 3, lic d6 banh ring 4
va 5 phdi & vi tri trung gian. Mudn di tay s6 1ui, ching ta phdi dua banh ring 4 gai vao véi
banh ring trung gian s& 8 nim & bén hong. Lic nay mdmen xodn di tif binh ring 7 qua banh
ring 8 roi truyén dén banh ring 4. Bdi vay banh ring 4 s& ddi chiéu quay, tic 12 truc thi cdp
ciing s& ddi chiéu quay va xe sé& chuyén dong lui.

5.3.1.2.2. Hop sé ba truc :

Thanh
trugt % >
i Gap sd ¢ T4
T I
Truc L~ /IL_ Truc
socip /| | v AV [ thit cip
NN TN
_: Bo dong ¢ |
2 T 5 Truc trung
[ gian tay s8 lui
Truc i
trung gian T T t
1 7
3 /

Hinh 5.9 : So @6 dong hoc hop s6 3 truc 3 s ti€n 1 s6 0.

Nguyén ly lam viéc:

Momen xodn tif ddng co truyén dén truc sd cdp, thong qua cidp banh ring 1 va 2 s&
truyén sang truc trung gian. TU truc trung gian, thong qua cdc cip banh ring tuong tng
momen xoin s& truyén dén truc thi cAp nhu sau:

0 tay s6 I banh ring 4 s& dudc gai v6i banh ring 3. MOmen xodn tl truc trung gian
thdng qua cip bdnh ring 3 va 4 s& truyén sang truc thit cAp. Tay sd II s& hoat dong khi chiing
ta diing bd ddng toc gai cling banh ring 6 vao véi truc thit cAp. Lic niy mémen xodn tif banh

97

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

ring 5 truyén qua bdnh ring 6, tir banh ring 6 truyén qua bd ddng tdc va tir bd dong toc
mdmen xoin sé truyén sang truc thit cAp. Lic nay banh ring 4 phadi & vi tri trung gian nhu &
hinh 4.2. Tay s6 III sé dugc thuc hién khi ta dua bo ddng toc vé bén trdi d€ gai citng banh
ring 1 vé6i truc thit cAp. Lic niy momen xo#n truyén truc ti€p tif truc so cAp sang truc thit
cip thong qua banh ring 1 va bo dong toc (sd truyén thing). Mudn di tay s& Ui, chiing ta
phdi gai bdnh ring 4 vao in khdp bdnh ring trung gian s6 8 nim & bén hong. Lic nay
mdmen xodn tlf truc trung gian qua banh ring 7 truyén dén banh ring 8 va tif banh ring 8
thong qua banh ring 4 s& truyén dén truc thit cdp. Do banh ring 4 ddi chiéu quay so véi cdc
tay sO vira néu trén, nén truc thit cAp sé& ddi chiéu quay va xe sé chay lui.

5.3.1.3. Xdc dinh ty sé truyén ciia hp so :

Viéc Iya chon ti s§ truyén phit hgp s& dem lai hiéu qua vé tinh ning dong lvc hoc, tinh
kinh t& cia xe. Xuat phdt tif yéu cau thuc t&€ va diéu kién van hanh cu thé ma ngudi ta sé lya
chon s6 lugng ti s& truyén sao cho phit hgp nhat. Khi ting s lugng ti s truyén trong hop s
s& din dé&n viéc ting tdc do trung binh cla 6 t, diéu nay 13 c6 1di, nhung néu ting qui mic
s6 luong ti s6 truyén clia hdp s6 sé& 1am cho cdu tao clda hop sd phiic tap, cong kénh, khdi
lugng clia hop s6 ting 1én va gdy kho khin cho ngudi diéu khi€n. Mit khdc khi ting qud
muc s6 lugng ti s& truyén thi 1am ting tdi trong dong tic dong Ién cdc cd cau truyén lyc, mic
dd ém diu khi chuyén dong ciia 6 to sé& gidm xudng. P& thay d6i luc kéo ti€p tuyé&n va van
tdc clia 6 to6 mot cdch linh hoat, ddm bdo tinh kinh & nhién liéu va tinh ning dong hoc cia 6
t0, ngudi ta phan phdi ti sd truyén thanh cdc cip xdc dinh.

5.3.1.3.1. Xdc dinh ty sé truyén & s6 mot ctia hép s6’:

Ty s truyén & s6 mdt can phdi chon sao cho lyc kéo ti€p tuy&n phét ra & cdc banh xe
chii dong cia 6td c6 thé khic phuc dudc lyc cin tdng cong 16n nhat cia mit dudng. Tu
phuong trinh cin bing luc kéo khi 6td6 chuyén dong on dinh, ta c6 :

Pkmax > \Vmax-G + WV2 (538)

Khi 6t6 chuyén dong & s6 mdt thi téc do clia chiing rdt chAm, do d6 ta bé qua luc cdn
ctia khong khi. Nhu vy :

Pkmax > \Vmax-G (539)
Memax.lh].lo.lpcl’] >y G
Ly
Nghia la :
L ST (5.40)
Memax.lo.lpc |
Trong do :
Memax  — MOmen xoédn cyc dai clia dong cd.
Vmax  — Heé s6 can chuyén dong 16n nhat.
n — Hiéu sua't ctia hé thdng truyén luc.
Iy — Bén kinh tinh todn clia badnh xe c¢6 tinh d€n sy bi€n dang cuia 16p.
io — Ty s6 truyén clia truyén lyc chinh.
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¢ — Heé s6 bam doc.
ipe — Ty s6 truyén cta hop s6 phu & sd cao.
Mit khdc luc kéo ti€p tuy€n 16n nhat phit ra § cdc banh xe chli dong Pimax bi han ché

bdGi di€u kién bam, cho nén :

Pimax < mi Gy @ (5.41)
hay :

M_ .1 .1

emax "~ hl*" o pcn S m; Gb (P
Iy
Véim; 12 hé so thay ddi tai trong Ién cdc banh xe chi dong.
Theo di€u kién bam thi ty s& truyén & s6 mot dudc chon 13 :
G
< Y 9h (5.42)

Memax ‘10 'lpcn

Nhu vay khi chon ty s6 truyén & s& mot clia hop sd théa man theo biéu thitc (5.40),
chiing ta cAn phai ki€m tra chiing theo diéu kién bam phdi théa min biéu thic (5.42).

N&u nhu di€u kién (5.42) khong dugc thda man thi phéi tinh lai trong lugng phan bd 1én
ciu chii dong, nghia 13 ph4i thi€t k& lai bd tri chung clia 6t0.

Sau khi da chon dudc ty s6 truyén & s6 mot clia hop s6, sé tiép tuc chon hé thdng ty s

truyén ctia hop s6.
5.3.1.3.2. Xdc dinh ty s6 truyén ciia cdc s6 trung gian trong hjp sé":

* Phdn phoi ti s truyén theo cdp s6 nhan :

A
Ne
Ne I\ v
V3
3
V =V 3
V 1=V,
Vi
- = > n
0 ne. n . ¢

Hinh 5.10: D thi sang s6 ctia 6td ¢6 hop s& 3 cap bd tri theo cAp s6 nhan.

Dua trén cd s§ st dung cong suit trung binh ca dong co khi 1am viéc & ch€ do toan tdi

12 khong thay ddi trong qué trinh gia tdc 6 to.
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O At cd cdc s truyén thi khodng bi€n thién s6 vong quay dong cd tir ne’ — ne’’ 1a
khong ddi.

Gia thi€t: Khi chuyén s& thi 6 to khong bi ngit dong cong suat, do d6 khong bi mat mat
van tdc va xem thdi gian chuyén s6 biing khong hay van tdc cudi cling clia s6 thdp bing vin
toc ddu tién cla sd cao ti€p theo, tifc 13 :

Vin tdc cudi cling clia xe & cdc s6 truyén khic nhau dudc tinh :

. . 2nr,n,
S6 thtt (n-1) Vo= —— Dbl (5.43)
60101h(n_1)1pc
T6c dd dau tién khi gia tdc & cdc s6 truyén khic nhau dudc tinh :
L 2nr,n,
SO thit n Vo= —— (5.44)
60111,

K&t hop cdc bi€u thifc trén ta ¢6 :

ne = n_e . _ne :_ne ne — ne
Ly lp L g dyny I
1 1 ih R Il”
A ) hi _ the . _ Chn-) . Me
Viy ta c6 : T =T T =T =771
L 1y Ly n,
Véi :
v’,v’ — Van toc 6 to tuong tng v4i s& vong quay n’e, n’’e.
n — S6 lugng so truyén clia hdp so.
q — Cong bdi cap sd nhan.

Tu bi€u thic trén ta thiy cdc ty sd truyén ctia hdp s6 dudc sip x&p theo cip sd nhan
v@icongboilaq:

1 i 1
hl .: h2 h(n-1)
Iy = sl = 5l =
q q
Hay :
1 ) 1
iy = 55l = =0
q q

(5.45)
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Pé xac dinh cong boi q ta cin biét ti s6 truyén i, sO lugng s& truyén n va i s6 truyén
clia s6 cudi cling in,. Thong thudng ngudi ta chon iy, = 1 (s6 truyén thing). Do dé q dudc tinh
nhu sau :

q ="y (5.46)

Vay ti s6 truyén clia cdc tay s6 trung gian:

— n=lf;n-2
Iy Ly
. _ n-1/3n-3
iz = "4/ 1p
O S
Lk = A/ 1n

Trong d6 k 12 so thif tu clia sd truyén.

V6i hdp s6 ¢6 s6 truyén ting thi in, < 1 va s truyén ngay trude n6 iy (n.1y=1. Liic d6 cédc
cong thiic tdng quat d€ xdc dinh cdc ty s6 truyén con lai sé& 12 :
Cong bodi q clia cip sd :

=iy (5.47)

Ty s6 truyén thit k s& 1a :

iy ="k (5.48)

Qua cédc biéu thifc trén ta ¢6 nhin xét :

+ Otd thong thudng hay st dung & sd cao ctia hop s8, nhung & khu vuc nay thi s6 lugng
sO truyén it so v6i sd lugng sd truyén c6 dude § so thap, day 1a mdt nhuge diém khi chon hé
thong ty s truyén cho cdc s6 trung gian theo cip s6 nhan.

+ D6i v6i hop s6 c6 cip thi s6 lugng s6 truyén bi han ch& nhu da trinh bay khi chon s&
lugng s& truyén clia hop sd, do d6 s& han ché kha ning ting van tdc trung binh clia 6td va hé
s0 st dung tdi trong ctia dong cd.

* Phdn phoi ti s6 truyén theo cdp s6 diéu hoa:
Nhim muc dich khic phuc nhugc diém clia hé thong ty s6 truyén chon theo cip s6
nhan 13 & khu vuc s& cao thi s& lugng sd truyén it, ngudi ta c6 thé chon hé thdng ty s6 truyén

sao cho khodng t&c do gifta cdc s6 truyén 1a nhu nhau (hinh 5.11), nghia 12 :

Vo) — Vi = V3 — Vo= .. = Vp, — Vp1 = const
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Ne
\'%
Vo
V n1=Va
V 1=V,
Vi
0 > e

Neq n62ne3nen n .

Hinh 5.11: D thi sang s6 ctia 6td khi ti s6 truyén bd tri theo cap s6 dicu hoa.

Tuong &ng v6i van tdc & cdc s6 truyén khic nhau tai s6 vong quay n’’. clia dong co
(hinh 5.11),ta c6 :

_ 2mrn, . 2mrn
Vi=——"F— s Vo=
601,11, 60111,
(5.49)
_ 2mrn, C oy = 2mr,n,
n-1 — .. . ’ n TR
601 ,1p,, 1)1, 601 51,1,
Nhu vay ta c6:
I 1 I 1 1 1
—_——_— - = = — - =a (550)
L 1y Iz 1y Ly Iy

Véi :
a — Hiing s6 diéu hoa.
n — S6 lugng s6 truyén clia hop sd.
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Tir cong thite (5.50), ta xdc dinh dudc ty so truyén clia cdc sO trung gian trong hdp s6
khi bi€t ty s6 truyén & s6 1 12 in; va hiing s6 di€u hoa 1a a.

1 : 1
—-—=a—i, =—"=L

1, 1y l+a.1y,

I 1 . 1,
1 1 1+2a.1,,

1 1 : 1
e =a—>1, = f .
Ly Ty l+(n-1).ai,

~ ~ N A N A A1 ~ A 2 . N z
Né€u s6 truyén cudi cung cua hdp s6 1a sO truyén thang i, = 1 thita c6 :

1 1
— - =a—>1-- =a
Ly Lpon Ly (n-1)
iy
Va = :
y 1+(n—1).ai,
A ihl -1

a=—="——
(n—-1).i;,

Hing s6 diéu hoa a phu thudc vao ty sd truyén & sd 1 ip; ctia hop sd va s6 lugng s&
truyén clia chiing. Khi di xdc dinh dudc hiing s& diéu hoa a, ta x4c dinh ty s& truyén clia cdc
s6 trung gian trong hdp sd bing cdc k&t hgp cdc biéu thitc (5.51) va (5.52), ta cé :

_ (-D)i,
2 (n-2)+1iy,
(n-1).,,
1, =——— 5.53
P (n-3)+2i, (5.53)
_ (n-1).1,,
D 14 (n-2)i,,
Va ty so truyén & s thit k ctia hdp sd :
n-1).1
(n-1).1, (5.54)

T oK)+ (k- Dy,
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D6 thi chuyén s6 clia 6t6 khi ty s& truyén ctia hop s6 phan bd theo cidp s6 diéu hoa
dudc bi€u thi trén (hinh 5.11). Khidc v6i cAp s6 nhan, ddi vdi cap s6 diéu hoa, khi chuyén tir
s6 nay sang s6 khéc thi s6 vong quay nhd ctia dong co khong phdi 1a mot tri sd c6 dinh, ma &
cdc sd truyén cang cao thi s6 vong quay nhd cang 16n :

b

Nen > ... > Nep > Neg

Do dé & so truyén cang cao, dong cd 1am viéc cang gin tri s6 cong sud't 16n nhat va
thdi gian ting tdc cang ngin. P6 13 wu di€m chi c6 dudce & cap s6 diéu hoa.

* Xdc dinh ty s6 truyén ciia s6 i :

Khi xe chay li, vin tdc clia xe phai nhé d€ ddm bio an toin, nén ngudi ta thudng chon
ti s6 truyén ctia sd lbi nhu sau:

11 =(1,2+1,3)i, (5.55)

5.3.1.4. B¢ dong toc :

Khi sang s&, cho di di tédch ly hgp, nhung do quén tinh nén cdc bdnh ring vin con quay
vdi cdc van toc géc khdc nhau, n€u gii vao nhau thi sinh Iuc va dap. P€ khic phuc hién
tugng trén va don gidn héa cdc qud trinh thao tdc cla tai x&, ngudi ta dung by ddng tdc.

Xét trudng hdp chuyén tir s6 cao vé s6 thip dé tim hi€u nguyén 1y va phan tich luc
(hinh 5.12).

1 A 4 1,4 -Bdnhring
| 7’?" % B 2 -Chét
_,—r‘f " ;‘f 3 - Ongring.

278 5 -Bi
é,:: /,-’ 6 - Qng gat.
g 7 - Onglong.
S 7 2 5 §§ 8 - Truc.

Hinh 5.12: Ciu tao clia bo dong tdc.
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5.3.1.4.1. Giai doan dich chuyén ty do:
(Ldc mit cdn clia 6ng 16ng 7 chua ti€p xtc véi mit con clia banh ring 4)

Vi vong gat 6 lién két ciing v6i 6ng ring 3 va 6ng nay lai lién k&t dan hoi véi dng 10ng
7, cho nén khi gat 6 vé& phia banh ring 4, cd khdi chi ti€t 6-2-3-5-7 déu dich chuyén. Khi hai
mit con ti€p xtic véi nhau thi tam thdi dirng lai va bit diu giai doan hai.
5.3.1.4.2. Giai doan chua dong téc :
Do tdc dung clia d3 qudn tinh nén dng ring 3 vin con quay véi tdc do goc cia s cii:
w3= —— (5.56)
Trong do:
®3 — Vantoc gbc cla Ong ring.
on — Vantoc goc clia truc.

ic  — Tisd truyén so cao.

Trong khi d6 banh ring 4 luén ludn dn khép véi banh ring cla truc trung gian va bdi

vay:
®
wy= —- (5.57)
lt
Véi:
®; — Vantoc goc cla banh ring 4.
i — Tis0 truyén so thap.

B3i vi: i.<i; nén ®3> o4
Ong 16ng 7 vira c¢6 lién hé v6i banh ring 4 vira ¢6 lién hé v6i dng ring 3 nén tdc do
gbc clia n6 12 @7 ndm trong gidi han:
04< 07 < M3

K&t qua 13 chdt 2 bi hdm trong hdc A clia 6ng 7 va dng ring 3 khong dich chuyén dudc
nira.

Sau ddy chiing ta phan tich luc d€ thdy dugc vi sao chdt 2 bi him:

Dudi tic dung cia luc ép chiéu truc Q; (luc tic dung clia ngudi 14i thong qua co ciu
don by chuyén dé&n) tinh trang chiu luc ctia 3 chi tiét nhu & hinh 5.13.

Trong giai doan chua déng tdc mit con clia dng 1ong 7 trugt trén mit con clia banh
rdng 4, nén gitra chiing c¢6 luc ma sat p.N, trong do:

N = & (5.58)
sina
0 day :
o — Goc nghiéng clia mdt con.
N — Phén lyc.
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g | r

Hinh 5.13: So @b chiu luc cda cdc chi tiét 2,4,7.

Luyc ma sit s& cAn bing véi luc vong P tdc dung tuong hd giita chi ti€t 7 va 2 theo diéu
kién sau:

.N.
Pri=puNr= P= M

L
Trong do:
n  — Hé s6 ma sdt
r,r; — Bén kinh diém dit luc.

Thay N biing biéu thifc (5.58), ta c6:

nQ,.r
r,.sina

P= (5.59)

Tai mit xién géc B clia ¢ vudng chdt 2 tic dung modt phan lyc Q phan tich tir P:
_ P
tgp

Luc Q chinh 13 Iyc him cd vudng B clia chdt 2 trong héc A cda dng 16ng 7, do d6 Q
phdi thda min diéu kién ham sau day:

Q (5.60)

Q>Q — &>Q1

1, .sina.tgB
Tacla :

tef < —HTL (5.61)

r,.sin o

Biéu thiic (5.61) 13 cd s& d& thi€t k& géc B di d€ ham chot 2 va giit khong cho dng riang
3 dich chuyén khi chua ddng tdc.
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5.3.1.4.3. Giai doan dong téc :

Do ma sdt nén da quén tinh din dan bi triét tiéu va cudi cling:
W3=07=04
Khi d3 ddng toc thi luc ma sat pN ciing khong con nita va do d6 lyc ham bing khong.
Tay ctia ngudi 14i chi tdc dung nhe 13 dd dé thing dinh vi 10 xo bi 5 va gat 6ng ring 3 in
khép véi vanh ring clia banh ring 4 mot cich ém diu vi chiing di dong déu van toc goc.
Khi thi€t k& thudng chon hé s ma sdt u = 0,05:0,1; géc nghiéng a = 7° +12%

Q:1=(4+9).(50+100)N; ty s& truyén clia can so: 4+9; lvc tic dung 1én can s6:50+100 N.
5.3.2. H¢p so'tu dong :
5.3.2.1. Coéng dung, yéu cdu, phén loqi :

5.3.2.1.1. Cong dung :

Hop s6 tu dong cho phép don gidn héa viéc diéu khién hop s8. Qud trinh chuyén s& ém
diu, khong cin cit cong suit truyén tir dong cd xudng khi sang s6. Hop s6 ty dong ty chon ti
s6 truyén phi hgp vé6i diéu kién chuyén dong, do dé tao diéu kién st dung gin nhu tdi uu
cong suat ctia dong cd.

5.3.2.1.2. Yéucdu:

Hop s6 tv dong phdi ddm bdo cdc yéu ciu sau:

+ Thao tdc diéu khi€n hop s& don gidn, nhe nhang.
+ DPam bio chit lugng dong Iuc kéo cao.

+ Hiéu suat truyén dong phdi twong doi 16n.

+ Do tin cay 16n, it hu hdng,tudi tho cao.

+ K&t c4u phdi gon, trong lugng nhd.

5.3.2.1.3. Phdn loai :

Hién nay, st dung trén xe c6 hai loai hdp so tu dong:
* Hop s6 tu dong c6 cap.
* Hop s6 tu dong vo cap.

Cho d&n nay, hop so tr dong cé ciAp dudc st dung rong rii hon nhiéu so véi hop s ty
dong vo cAp. B&i vay, trong chuong nay chiing ta chi nghién cttu vé hop s6 tu dong c6 cap.
Con hdp s6 tu ddng vod cap, chiing ta tham khdo thém & cdc chuyén dé.

5.3.2.2. Bién mémen thiy luc :

5.3.2.2.1. Cdu tao va nguyén Iy lam viéc :

Bi€n mdmen thiy Iyc c6 3 bd phan chinh (hinh 5.14):
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Pia bom (B) dugc ndi vdi truc 112 truc chld dong. Truc nay ndi truc ti€p véi truc khuyu
dong ca.

Pia tudc bin (T) dudc ndi véi truc 2 1a truc bi dong clia bi€n mdmen thiy luc.

Pia phdn xa (P) con dugc goi 1a bd phan din huéng. Pia P déng vai trd trong viéc lam
ting mOmen xodn.

O trén hinh 5.14 13 trudng hop dia P ndi cing v6i vo clia bién momen.

e

e
N _ z

‘d”
AN

o
w_ 0_8
1

<

p—
N

(@

Hinh 5.14: Céc bd phan chinh ctia bién mémen thuy luc.

TAt cd dugc dit trong vo ¢d dinh,bén trong dudc nap day chi't 18ng.

Giira B, T va P 1a cdc khe hG v cuing nhd. Trén cdc dia B, T va P ¢6 gén cdc cdnh dudc
udn cong, tao thanh cic rinh, ma trong chiing dong chit 16ng sé& chuyén dong tuin hoan.

Bi€n momen thdy luyc c6 hai chifc ning: ting mdmen xoin clia dong co va tu dong diéu
chinh mémen xoin.

Khi dong cd lam viéc, dia B quay. Chat 1dng § gifta cdc cdnh clia B nhdn dugc niing
lugng sé& chuyén dong tir tAim dén ria dia B, van tdc cang ra xa tim cang ting. Khi rdi B,
dong chat16ng véi van toc 16n va dip vao cdc cdnh ctia T. Céc luc va dap
ndy tao thAnh mémen xodn tic dung l1én dia T, tic 12 moémen M, .

P& momen xodn M, 16n hon mémen M, cla dia B, thi phdi ting van tdc cla dong chat
16ng khi ra khdi dia B va phéi huéng dugc cdc dong chdy vao cdc canh cia T vdi géc do
thich hgp d€ tao thanh cic lyc ép 16n.

Pia phdn xa P (hay bd phan din huéng) ddm nhin nhiém vu quan trong nay:

Khi dong chat 16ng di qua dia P, thi n6 nhin momen xoidn va truyén d&€n vé c6 dinh
(di€ém tua). N&u dia P quay ty do thi mdmen xoin ciing khdng ting 1én dugc. Nhu vay diéu
quan trong 12 dia phdn xa phdi c& dinh. Van t6c dong chat 1dng qua dia P sé ting din nhd céc
cianh dia P 1am hep dong chdy. Huéng ctia dong chit 1dng ciing dugc thay ddi t6t hon nhg
cdnh clia dia P dugc udn cong véi géc do yéu cau.

B4i vay, sau khi di qua P dong chit 1dng di vao dia T sé& c¢é van téc 16n hon (nén dong
ning ting 1én) va di vao véi géc dod thich hgp hon. Nhd vay luc ép 1én dia T s€ ting va két
qué 12 1am ting mdmen xo#n clia dia T so v6i mé men xodn cia dia B.
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Khi chuyén dong qua P, ddng ning clia dong chdy ting va dp ning clia dong chdy gidm
nén tdng ning luong cia dong chdy van khong ddi va bing tdng ning ludng clia dong chdy
chuyén dong & dia bom.

Kh4 niing thif hai cia bi€n moémen thiy luc 1a ty dong diéu chinh lién tuc momen xoin
va s vong quay cla dia T theo gid tri mdémen cdn & bén ngodi tdc dung l1én truc dia T:

3 ché& d6 1am viéc 8n dinh: momen xodn M, va mOémen cédn tic dung 1én truc dia T
luon bing nhau vé tri s6. Khi mdmen cdn ting 1&n 16n hon M, thi dia T quay chim lai (ma
cong sudt trén truc N= M.w, do d6 khi N khdng ddi thi o gidm ddn d€n M ting). Momen
xodn clia T sé& ting cho d&€n khi bing mdmen cén, lic d6 o sé khong gidm nita.

N&u mdmen cdn gidm xudng (tdi trong bén ngoai gidm), qué trinh sé& bi€n d6i ngudc
lai.

5.3.2.2.2. Cdc dudng ddc tinh ciia bién momen thiy luc :

So véi ly hop thay lyc, dudng dic tinh clia bi€n momen thiy Iuc c6 su khdc biét. B&i vi,
& bi€n momen thity Iyc chat 16ng dude nap diy va c6 mot 4p sudt du nhit dinh, do bi€n
momen thiy luc chi 1am viéc &n dinh trong diéu kién chat 1dng khong cé bot khi.

Pudng dic tinh clia bi€n md men thily luc ¢6 dia phdn xa ¢ dinh dudc x4c dinh bing
thuc nghi€ém (hinh 5.15).

M,K;n

Hinh 5.15: Pudng dic tinh ngoai clia bi€én mdmen thdy luc c6 dia phan xa c¢d dinh (khi ny, = const).

Tur dudng dic tinh cho thdy, khi n, ting din d&€n gin gid tri n, thi M, va K gidm xudng.

G bén trai diém C gid tri Mp> 0 nén M, = My, + M, bdi viy M, > My, va K> 1.

Tai diém C gid tri M, =0nén M,=M,va K=1.

O bén phdi di€m C (&ng v6i n> n, ) dia phdn xa P tr§ thanh bd phan ham. Nguyén
nhin 13 tir s& vong quay n; > n, cdc phan tir chit 1dng bi ddi hudng va dap vao sau lung cdc
cdnh cda dia P, nén lic ndy mdmen M, ddi chiéu va c6 gid tri Am (xem hinh 5.16), M, < 0
nén M; =M,- M, va K< 1.
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Hiéu sua't ctia bi€n momen thily luc 1, bién thién theo dudng cong bac hai va My = Nomax
tai di€m A Gng v6i s6 vong quay n; = nu. P& tién so sdnh, trén dudng dic tinh c6 vé thém
dudng hiéu suit cia ly hop thiy luc n;. V6i 0 < n, < ny thi np>n, va k>1.

U’ng v6i ne < n¢< np do sy maAt m4t trong dia P nén 1, gidm nhanh va két qlia lan,<n;.

Tir hinh 5.15, chiing ta thay: khi dia P ¢d dinh thi tir s6 vong quay n,> n tr§ di M, < My,

Piy 1a nhugc di€m 16n cin khic phuc. B3i vay khi dit dia P trén khdp quay mot chiéu
thi s& khic phuc dudc nhuge di€m trén (hinh 5.16). Bén dugi hinh 5.16 bi€u dién phuong,
chiéu clia cdc phin tif chit 1dng ddp vao cdc cdnh cla dia P & cdc thdi di€ém n, khic nhau.
V&i s6 vong quay n, > ng trd di cdc phin tir chi't 1dng dap vao sau lung cdc canh clia P. Néu
lic nay dia P quay tu do thi n6 khong con 13 bd phidn him nita. Lic nay bién mémen thiy luc
lam viéc theo nguyén ly cta ly hgp thiy luc.

M.Kn

Su thay d6i huéng va dp clia cdc phan tif chi't 16ng 1én canh clia dia P khi n, thay ddi.

Hinh 5.16: Budng dic tinh ngoai clia bi€n momen thly luc c¢6 dia phdn xa dit trén khép
quay 1 chiéu (khi n, = const).

5.3.2.3. H{p so hanh tinh :

Hop s6 hanh tinh duge ding & hop s6 tu dong c6 cAp va hdp sd nia ty dong. N6 c6
nhitng wu di€m chinh sau day so v&i hop s thudng:
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Lam viéc khong 6n, khong can bo dong toc.

Viéc gai sd thuc hién nhd ly hdp va phanh, nén tao diéu kién thuan 1¢i cho viéc ty
dong qua trinh gai so.

K&t cAu gon gang nhd in khép bén trong.

Khi ¢6 cling kich thuéc dudng kinh banh ring, hdp s6 hanh tinh s& c6 ti sd truyén 16n
hon.

C6 thé sang s6 ma khong cAn cit cong suat truyén tir dong cd xudng,do d6 thdi gian va
hanh trinh gia t&c ngidn hon.

C6 hiéu suat cao hon hop sd thudng .

Khuy#&t di€m ctia hop s& hanh tinh 13 k&t cAu phifc tap, ché tao khé, gid thanh cao.

Trén 6 t0 thudng st dung hdp s& hanh tinh hai hodic ba cap.

5.3.2.3.1. Cdc so doé dong hoc ciia hpp s6” hanh tinh :

T]. TE TJ
torpiists Z #
LH, , 3
(e Y
Il LH T [ :{ME
) —— 4
v/ —— ==
1 € 1
i F0 L3
R

A
B

Hinh 5.17: So db hop s6 hanh tinh phifc tap (2 cip).

Trén hinh 5.17 1a hop s& hanh tinh phiic tap gdm c6 hai cum bédnh ring hanh tinh don
gidn. Co cdu diéu khién d€ gai s6 bao gdm hai ly hgp ma sdt LH;, LHy, ba phanh dai T, T,
T3, cdc khép ndi mot chiéu My, M.

Hop s6 nay gdm ba sd:

Phanh T, 13p truc ti€p Ién truc cta banh ring trung tim1 clia diy bén trdi, con phanh T;
qua khép ndi mot chiéu M, lién két véi truc cda banh ring trung tAm3.

S& 1 dugc gai bing cdch ham hai phanh T, , T; d€ gai citng khép M, va bdnh ring 3.
Cong suat dugc truyén thit tw qua hai ddy hanh tinh, nén hiéu suit cao (0,97).

S& 2 dudc gai bing cdch déng ly hdp LH, rdi nha phanh Ty, con T, vin bi him. Khép
mdt chiéu M, dudc 14p sao cho khdng cdn trd su quay clia truc banh ring1. Do déng ly hop

111

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

LH, nén cdc bdnh ring diy trdi bi gai cling, chi c6 diy phdi hoat dong, hiéu suat dat t6i
0,985.

S& 3 (truyén thing) dudc gai bing cidch déng ly hop LH;.

S& i dudge gai bing cach him phanh Ty, bdnh ring bao 4 dn khép trong bi giff lai, ddy
trdi 1am viéc nhu mot b truyén hanh tinh don gidn. Cong sudt truyén tir banh ring 1 qua
khép n6i M; dé€n banh ring trung tAm diy phdi va din ra ngoai. Hiéu sui't truyén luc clia s
i kh thap .

Trong thuc t&€ ¢6 nhiéu sd dd hop sd hanh tinh khac nhau. Hop s& hanh tinh don gidn chi
c6 mot diy banh ring hanh tinh. Hop s6 hanh tinh phitc tap (nhi€u cip) cé tir hai ddy banh
rang hanh tinh trd 1€n.

Trén hinh 5.18 1a hop s6 hanh tinh gdm bon ddy banh ring hanh tinh (mdi diy bdnh
rang hanh tinh 13 m6t bd banh ring hanh tinh don gian). 0] vi trf s6 “0” hop s ¢6 hai bac tw
do. P€ gai s6 trong hop sd phai st dung bon phanh dai va mdt ly hgp hinh nén (cho s& truyén
thing). Mdi phanh dii ding d€ gai mot s6. Nhu vy hop s ndy c6 bon s6 ti€n va mot sd ui.

T T T3 Ty
4 4 774 7774

2— 14| =6 8 T
LPQ oo I A R B
ol Ic ICS c
L—T1 pl 5| LL

xK

AN
d
|

Hinh 5.18: Sd d6 hop s6 hanh tinh phiic tap (4 cip)
1; 3; 5; 7: cdc banh rdng trung tam.
2; 4; 6; 8: cac banh rdang bao (vOng rang).
C,; C3; Cs; C: cdc can dan.
Ty; Ta; Ts; Ta: cdc phanh dai.
LH: ly hgp hinh nén.
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O hinh 5.19 1a c&u tao nhitng bd phan chinh cda mdt hop s6 hanh tinh.

—1—10 10
11 11
—— 13 —
1 2 1 12 | 1 14 15
zan
S AV
AN AN
i

Hinh 5.19: Céic bo phan chinh ctia hop s6 hanh tinh.

1 - Truc so cAp hop so. 9 -Candan.

2 - Tang trong cht dong. 10 - B4nhring hanh tinh.

3 - Bia chli dong bing thép 11 - Tryc cia banh ring hanh tinh.
4 - bia bi dong. 12 - Banh rdng trung tdm .

5 - Phanh dai truéc. 13 - Vong ring .

6 - Tang trong bi dong. 14 - Bédnh rdng trung tdm .

7 - Phanh d&i sau. 15 - Truc tht cap clia hop so.

8 - Tang trdng bi dong. 16 - Vong rang .

5.3.2.3.2. Tinh todn dong hoc va dong luc hoc :

Trudc hét chiing ta khio sdt dong hoc va dong luc hoc clia bd banh ring hanh tinh don
gidn & trong hop s6 hanh tinh 1 c4p.

Bo banh ring hanh tinh don gidn gdm ¢6 cdc phan ti sau (hinh 5.20):

Bénh ring trung tdm (C): ¢6 s& vong quay 1a nc, vin tdc géc 1a oc.

Bdnh ring bao (vong ring) (K): c6 s6 vong quay 13 ng, van tdc goc 12 ok.

Céc banh ring hanh tinh (S): ¢6 s6 vong quay 1a ns, van tdc goc 1a ws.

Can din (U): ¢6 sd vong quay 1a ny, van téc goc 1a oy.
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Hinh 5.20: S d6 bd banh ring hanh tinh don gidn.

Ching ta s€ xdc dinh cdc quan hé dong hoc va dong luc hoc cho bd badnh ring hanh
tinh don gian theo hinh 5.21.
Tur diéu kién can bing & banh ring hanh tinh (S) ta cé:

= Mc = - M, (5.62)

Ie I I

Téng momen trén cd 3 phan ti c6 truc di ra ngoai (d6 12 C, U, va K ) phdi bing khong
(v6i gid thi€t hiéu suat n=1)

Mc+Mg-My=0 (563)

6] day:
Mc — Mémen & banh ring trung tim.
Mg — M6men G banh ring bao.
My — Mémen & can dan.

Hinh 5.21: Quan hé cia cac lyc va momen trong bd banh rang hanh tinh don gian.
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Thay gia tri Mc tr (5.20) vao (5.21) ta c6:

M M
My=Mc+ Mk = (1+ MK ).MC:(1+ M—C)MK

C K

=1+ %) Me=(1+ M, (5.64)

Ic I

Véi gid thi€t =1 thi cong suit & diu vao Py bing cong sui't & dau ra Pg:

Pyv=Pr
Tuc la: Mv(,OV =MR.(DR
HOéCI Mv.nv = MR.HR

,
O day:
oy -Vantoc goc & dau vao.
or —VAantdc goc & ddura.
My —Momen & dau vao.
Mr — Momen G dau ra.
n, —S&vongquay § diu vao.
~ N 2, A
ng — SO vong quay 0 dau ra.

Tir d6 chiing ta xdc dinh dudc ty s6 truyén:

M
iz v = ko Iv (5.65)
O‘)R MV nR

Nhd cdc phuong trinh trén ching ta c6 thé xdc dinh dugc tit cd cdc ty sO truyén c6 thé
Xay ra.
Khi him bdnh ring bao (ng = 0), diu vao dudc chon 12 truc ca bdnh ring trung tAm va
diu ra 13 truc ctia can dan, ta c6:
ny=nc; My=Mc
ng=ny ; Mr=My
Ty s0 truyén theo (5.65) sé& 1a:

= n. My
Ny M,
TN A A . My I A p A
Va badi vi theo (5.64) quan hé momen la v =1+ — nén ching ta nhan dudc:
c I
=1+ X%
Ie

Khi him bdnh ring trung tim (nc = 0), diu vao 1a truc cla cAn din, diu ra 1a truc clia
bédnh ring bao, ta c6:
ny=ny ; My =My
ngr =ng ; Mr=Mxg
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Ty s6 truyén trong trudng hop nay sé 1a:

=Dy _ M
n, My
Tu phuong trinh (5.64) suy ra:

M, 1

vool+ fe
Iy
Quan hé gifta cdc van tdc ti€p tuy&n (van tdc dai) clia cdc phin tif § trong bo banh ring
hanh tinh don gidn dugc thé hién trén hinh (5.22).

Hinh 5.22: Cic van toc ti€p tuyén clia cdc phan ti.

Theo cdc cong thic G co hoc, ta ¢6:

Vc=TIc. Wc , VK=TIK. OK

1 1
—> Vu= E(Vc+VK): E(I'K. WK + 1c. (Dc)

Trong do:
vc — Van tdc ti€p tuyé&n cda banh ring trung tAm & tai vong tron cd sé.
vk — Van toc ti€p tuyén clia bdnh ring bao & tai vong tron co sd.
vy — Van toc ti€p tuyén clia cin din & tai tAm clia banh ring hanh tinh.

Bo banh ring hanh tinh don gidn c6 thé tao ra nhi€u ti s& truyén khac nhau. Trong bang
(5.3) da liet ké ta't cd cdc trudng hop c6 thé gip. Tuy nhién trong s6 d6 chi cé vai trudng hop
13 c6 thé tng dung vao thuc t€ cho hop s& hanh tinh va hop sd tu dong c6 cip.

Tir bang 5.3 cho ta thdy mdt bo banh ring hanh tinh don gidn c¢é thé cho ra 7 ti s&
truyén khdc nhau.
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Bdng 5.3: C4c ti s truyén clia b banh ring hanh tinh don gidn.

Cdch b ud Ty sai truyén
. > L] = o S o
Sd dé g, g =l Ny Mg [ hodng ’gldl han
z = e S = M clia Ty dyng
=l |S R v t¥ 50 truyén
-Em
}1 clul k "_c:_h_"_u_:1+f_|<__ 25 ci<h S¢ truvén gidm
_{ n, M, P '
L ngG Mo 1
}—L U C K [ n. My 14 Mk 0,2<i<04 Sd truyén g
<
I M
n r
clk|u| =S==—£=-£ | 4:iz-15 S6'10i
_,I L » ng M e
N Mg Fe s
K C U —_—— e — —0,? < i < -052 ‘S’O IUI
4-1 Ne K T4
Ny Mg 1
UujlKJ]C| n M fy T 0,6<i<0,8 86 truyén ting
7;»] - i
Mk
—
M > : §
}_L k lulec | DecMu_y. e 1eje?2 S6 truyén gidm
WI o— ny Mg My
L
2 q - = W
{_I; “,Ehan. ‘[ﬁ‘ 1 1 53 truyén thing
! | 9 ndéi vdi nhau

Sau day ching ta s& xét d&€n hop s& hanh tinh phic tap (hop sé hanh tinh nhiéu cip).

Hop s6 hanh tinh nhiéu cip dugc k&t ndi tif cdc bd banh ring hanh tinh don gidn lai véi
nhau. Thong thudng s6 bd banh ring hanh tinh don gidn k&t hdp v6i nhau 1 2 hoidc 3, dic
biét c6 trudng hgp 1a 4 bo.

Xét trudng hgp k€t ndi hai bd banh ring hanh tinh don gidn (hinh 5.23). Lic nay ching
ta c¢6 thé nhian dugc 7 x 7 = 49 ti s§ truyén khdc nhau. Pdng ti€c 1a trong sd d6 chi c6 vai ti s&
truyén la c6 thé tng dung trong thuc t&.
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Ty s& truyén toan bd dugc tinh :
=11
Trong do:
ij— Ty s6 truyén cia bd banh ring hanh tinh don gidn thit nhat.
iy — Ty s6 truyén clia bo banh ring hanh tinh don gidn thit 2.

Theo trudng hop & hinh 5.24 va k&t hop véi cdc ti so truyén di tinh dude & bang 5.3 thi
tf s6 truyén toan bo sé 1a:

i=(1+ oy q4 fe2y
Ty k2

M, M, M, Ny

1
I,
[

k:
1l
L

T

Hinh 5.23: So dd k€t ndi 2 bo banh ring hanh tinh don gidn thong qua mdt truc.

Khé niing lién k&t thit hai 1a sy k&t ndi giita hai phan tf ctia bo banh ring hanh tinh thi
nhit véi hai phan tif ciia bd banh ring hanh tinh thit hai (két ndi thong qua hai truc). Mot vi
du cho trudng hgp nay 12 sd d6 & trén hinh 5.24.

T

T T e 137 iy 1 i
M, My, N,

Hinh 5.24: Sd @6 k&t ndi hai bd banh ring hanh tinh don gidn thong qua hai truc.
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Hién nay & cdc hop sd ty dong c6 3 s6 ti€n va 1 sd lui thudng sit dung bén trong né 1a
hodp s6 hanh tinh Ravingeaux hodc Simpson. Sau day chiing ta s& khdo sit cd hai loai hop s6
nay.

Trén hinh 5.25a,b 13 so dd hop s6 Ravingeaux. N6 gdm c6 2 banh ring trung tim Cj,
C,, hai nhém banh rang hanh tinh S;, S,, mot can din U va mdt banh rang bao K.

O bang 5.4 liet ke tat ¢4 cdc tf s6 truyén dugc tng dung va ddu vao, ddu ra cda hop s6
§ céc trudng hdp cu thé.

)
d) ’%ce
S

Hinh 5.25: Hop s hanh tinh Ravingeaux.

a - Sodd clia hop s6.

b - So @6 ctia hop so.

¢ - C4c lyc va momen tdc dung & tay sd 1.
d - C4c lyc va momen tdc dung & tay so 2.
e - C4c lyc vi mémen tdc dung & tay sd lui.
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o " ’hdn tf [*han n¥ 1Y 58 Cidi ban cda iy 58
Ran vio Dau ra o dhinh khdng chin téi tuyén i 1% 50 Iruyén e
Tk ;
C, K u C, o 1<i <0 1.
e
e e
L
¥ F,
'l C2 y
C, K C, - === =2 2,
1+ %
ifor)
Cyva C 3
C+C K 1 2 - 1 1
' n6i nhau (Truyén thing)
< Tk s »
C, K U C. S5 - e | Liti
c2

Hop s6 hanh tinh ti€p theo dudc st dung kha thudng xuyén 1a hdp s6 Simpson (hinh
5.26). Hop s6 nay c6 2 bd bdnh ring hanh tinh don gidn. Hai banh ring trung tim C; va C,
dudc noi v6i nhau bdi mdt truc. Hai nhém banh rang hanh tinh Sy, S, c6 kich thudc khic
nhau. Hai banh ring bao K, K, ciing ¢6 kich thugc khac nhau. Can din U, dudc ndi véi banh
rang bao K.

Kz

N>

\
A\
!

7

2

Nz
N

NN\

T

fic1

S

Hinh 5.26: S d6 hop s6 hanh tinh Simpson.

TAt cd cdc s6 liéu quan trong va cdc ty s6 truyén clia hdp s6 hanh tinh Simpson dudc
liet ké & bing 5.5.
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Bdng 5.5: Cécty s6 truyén ciia hop s6 Simpson.

2 g Phén i Phin TY s6 Gidi han ciia T
Bauviv | Plum of dinh | khong chiu idi truyén i § 86 wriydn y 80
v Fry - F
ey e tin L
K, K, U, . I+ ==+=—"] 1<i<w 1.
Tea  TeutTxa
14l :
Kz K] C-]V"?t Cg S|, Ul - 1<1_)<2 2-
xa
K K Kl\’fl K2 Sl: SZ} Cl: ], 1 3
2 ! ndi nhau C,, Uy (Truyén thing)
P . - 3
Ci K, U, Cs, 85, Ky _r_ -o<[<-1 L
cl

5.3.2.4. Hg théng diéu khién hip s6 tu dong :
5.3.2.4.1. Hé¢ théng diéu khién bang thiy luc :

Hop s diéu khién biing thdy luc hoan toan hoat ddng bdi sy bi€n ddi mot cdch cd khi
toc do clia xe thanh 4p sud'tly tim va d6 m3 buém ga thanh 4p suit buém ga rdi duing cdc 4p
suat thily luc nay d€ diéu khién hoat dong clia cic ly hop va cdc phanh trong cum banh ring
hanh tinh, do dé di€u khién thdi di€m 1én hoic vé s6. N6 dudc goi 1a “Phudng phap diéu
khi€n biing thiy luc”.

Hé thong diéu khién bing thiy luc bao gdm: Bom diu, thin van, cic van dién tir, ciing
nhu cdc dudng dau d€ ndi tdt cd nhitng chi tiét nay. Dua trén 4p sud't dau dudc sinh ra bdi
bom, hé thdng diéu khién thity luc diéu chinh 4p sudt dau tdc dung l1én bi€n md, cic ly hdp,
cdc phanh phit hop véi diéu kién chuyén dong cia xe.

C6 3 van dién tir trong than van. Nhitng van dién tir nay mg va dong bdi tin hiéu tir
ECU dé diéu khién cdc van gai s6. N6 déng mé dudng dau dén bi€n md, cdc ly hgp va cic
phanh dé diéu khi€n bi€n mo6 va cdc cum béanh ring hanh tinh (Ivu y: trif van dién, hé thong
diéu khién thdy lyc cda ECT vé cd ban giong nhu clia hop sd tu dong diéu khién thiy luc
hoan toan).
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---------- HE THONG PIEU KHIEN BANG THUY  --=c-u-
LUC

- - THAN VAN -

I
Bom :|:> Piéu khién 4p suat

" > thuy luc
[
Il
] I- A
1! 2 . A Cac phanh Bo Panh.rang
1, Chuyén duong dau & ly hp hanh tinh
— | "
Budm i | : — -
: " 1 > Bién mo
I - 2 A N - - I
ECU _:—_> Céc van dién tu !
[ [
[ i
[ [
L e el R R L

Hinh 5.27: So @6 nguyén ly diéu khién biing thdy luc.

Viéc chuyén s6 & hop s6 ty dong diéu khién bing thiy luc hoan toan dugc thuc hién
bdi bd diéu khién thity lyc theo cich sau:

VAN LY TAM
Van ly tim sinh ra 4p sud't dau
ty 1& vé6i toc dd xe; 4p sudt nay
(goila 4p sultly tAm) c6 tdc dung
nhu “tin hiéu” tdc d6 xe dén bd
didu khién thity Ivc.

BO PIEU KHIEN THUY LUC
Ap sudt ly tim va dp sudt buém ga
lam cdc van chuyén sd trong bo diéu

khién thiy luc hoat dong; dd 16n cic ap
sudt nay diéu khi€n chuyén dong clia
cdc van chuyén s6, va nhifng van nay
BUGM GA lai diéu khién 4p sudt thily luc tic dung
1€n céc ly hgp va phanh trong cum banh

Buém ga trong by di€u khién ‘ N soande
rdng hanh tinh dé di€u khi€n viéc

thiiy luc sinh ra 4p suét thdy luc ty e
chuyén s0.

1&é v6i mic dap chan ga; 4p sudt
nay (dugc goi 1a 4p sudt budm ga)
c6 tdc dung nhu “Tin hiéu” tai
dong cd d€n bo diéu khién thiy
lyc.
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Cipdiyga

Vanly tim
(t5c db xe)

\ //’-:-.—..\——
/)
‘ o
B& binh ring N ; t
hanh tinh i= E *4
. LY ,L
s : 7 <
e e 3 %
- — L F—"w:: “‘.
. - 3 |~ ~ i, !
Tin higu téc dd xe B = s i
ap sudt ly tim ad - o pd anh rang
@ ! : = E:ﬁ ki 6 chi déng
e L—1
v = Vi sai
e
e in e ia 1 T
Tin hiéu tdi déng cd o\
(ap suit budm ga) Cép budm ga

(tdi ddng cd)

Hinh 5.28: Sd dd khdi hop s6 tuw dong diéu khién bing thiy luc.

5.3.2.4.2. Hé théng diéu khién bang dién tit ECT (Electronically Controlled
Transmission) :

ECT 13 hop s6 tu dong st dung cdc cong nghé diéu khién dién ti hién dai dé diéu
khién hop s6. Ban than hop s6 tu dong (trir thin van) thuc t€ giong nhu hop s6 diéu khién
thly luc hoan toan, nhung né con bao gdm cdc chi tiét dién t, cdc cdm bi€n, mot ECU (bd
diéu khién dién ti¥) va vai co cdu chdp hanh.

V& hop s6 ECT c6 hinh ddng cd bdn gidng v6i vé hop sd diéu khién thiy luc hoan toan
nén né chi c6 thé phan biét bdi su c6 mit clia mdt cdm bié€n téc do. (HOop s6 tu dong diéu
khién thdy luc hoan toan c6 mot van diéu chinh ly tAim nhung & ECT ngudi ta thay van bing
mot cdm bi€n tdc dd) (hinh 5.29).

O hop s6 ECT cdc cdm bi€n phét hién tc do xe va do md budém ga, bién ching thinh
tin hiéu dién t& gli vé bo diéu khién dién t& (sau nay dudc viét tit 1a ECU). ECU sau d6
diéu khién cdc hoat dong clia cdc ly hgp, phanh trén cd s§ nhitng tin hiéu nay. Vi vay diéu
khién thdi di€m chuyén s6 d€ 1én hoic vé so.
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Gide ndi day
%

Cém bikn

Gidic nGi day -’\ 6 4o

Hinh 5.29: Hop sd ECT.

Né&u khong c6 ECU @€ diéu khién viéc chuyén s6 trén co sd cdc tin hiéu dién vé tc do
xe vi d6 md buém ga thi ECT vé co ban gidong nhu hop so tu dong diéu khién thiy Iyc hoan
toan.

Hé thong diéu khién bing dién t¥ ciia ECT diéu khién thdi di€m chuyén sd va khoa
bi&n mo trong ECT, bao gdm ba ki€u chi ti€t: C4c cAm bi€n khic nhau, mot ECU va cdc loai
van dién tir. S6 dd sau chi ra mdi lién hé gitta cdc chi ti€t nay (hinh 5.30):

Lo
CAMBIEN Lo ECU CAC VAN DIEN
I
I

Céng tac chon ch& d8
hoat déng

Van dién ti s& 1

Digu khién thai diem

Van diéntlisd 3

[
[

Cong tac khdi ddng s6 L chuyén s

trung gian b Van dién td s 2
Cam bign vi tri budm L
ga | | | Piéukhi&n khoéa bién

[ 8]
[

mo

Cam bi&n nhiét do
nudc lam mat L

Cimbigntscds |+ | '8 thongtuchuan

; Pén bao 56 O/D “OFF”
[ doan

Cong tac dén phanh ———

Hé théng du phéng

Céng tac chinh O/D

ECU digu khign chay
tu déng

Hinh 5.30: SJ @ nguyén ly diéu khién biing dién ti.
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Hop s6 ECT diéu khién viéc chuyén s6 theo phuong phap sau (hinh 5.31):

CAM BIEN TOC PO XE
C4m bié&n tdc do xe phdt hién ECU
toc 4o cua xe va g tin hi¢u nay ECU quyét dinh thdi di€ém chuyén
nay d?n ECU du6i dang cdc tin sO trén co s§ cdc tin hiéu vé toc dd xe
hi¢u dién. va géc m& budm ga, va diéu khién van

dién trong bd diéu khién thdy luc vi
vay diéu khién chuyén dong clia cdc
CAM BIEN VI TRi BUGM GA van chuyén s&. Nhitng van nay lai diéu
Géc md budm ga dude phat khién 4p sudt thiy luc d&€n cdc ly hop
hién b&i cdm bi€n vi tri buém ga, va phfmh\ trong7 cym binh oréng, hanh
c&m bi€n bi€n ddi céc tin hidu nay tinh d€ dieu khi€n viéc chuyén s0.

thanh tin hiéu dién rdi giti dén

\ 4

ECU qua ECU ddng co.
Ban dap ga
Céap chan ga ———=(f : X
Cam bién t6c 06 '
(t6c do xe)
— C_'ém:: biéf'n =
vi tri budm

—{ Bo banh rang -
hanh tinh

o

B bién mé

4p budm ga

= -
o §_ Cac wvan
% o sang so
@ =

b=

| Cacwan dién to I

Bo

I~ Vi sai

1~
MWW/

\‘1
A

—_— ECTECU £ ECU dingco

Hinh 5.31: So dd khdi hop s tu dong diéu khién bing dién ti.
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5.3.3. Hjp phan phoi :
5.3.3.1. Nguyén tdc phdan phéi cong sudt cho cdc cdu chii dong :

Hién nay trén 6 to cong sudt phan phdi cho cdc cdu chii dong dudc thuc hién nhd hop
phan phdi. Nguyén tic phan phdi cong suit dugc thé hién qua hai phuong phap sau:

+ Phan phdi cong suat cho cdc cau chi ddng c6 dung vi sai.

+ Phén phdi cong suat cho cdc cAu chii ddng khong ding vi sai.

Sau day chiing ta s& 1an Iugt khdo sdt ci hai phuong phdp vira néu.

5.3.3.1.1. Phén phdi cong sudt cho cdc cdu chii djpng cé ding vi sai :

Vi sai dit & hop phan phdi nhim phan phdi cong sudt vi mdmen xoidn cho céc truc theo
mot ti 1& xdc dinh. Vi sai 1d mot co cau ¢6 it nhat 2 bac tu do. Trén xe thudng sit dung céc

loai vi sai sau (hinh 5.32).
O hop phan phdi thudng bd tri vi sai khong doi xdng d€ phan phdi moémen cho céc cdu

theo diéu kién bam.

T

Hinh 5.32 : SJ dd dong hoc cdc loai vi sai.

a - Vi sai banh rang nén.
b - Vi sai banh rang tru.
¢ - Vi sai truc vit.

d - Vi sai hanh tinh.
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Ching ta ki hi€éu hai truc ra 1a e va i v6i qui u6c: truc e 1a truc quay nhanh hon, tic 1a
truc din d&n ciu trugt quay nhiéu hon hoic chuyén dong nhanh hon khi quay vong. Truc i 1a
truc quay chdm hon hay cau trugt quay it hon.

Trong trudng hgp bd qua tdn hao ning lugng do ma sit trong vi sai, ta c6:

M/ M;=-i],
Me/M,=-il =-1/(1-i})

M/ M, =8 =-1/(1-1%)
Néu vi sai 1a ddi xirng thi:

iire: i(rai: i'=-1
Va lic @6 thi:

M./M;=1

M/ M;=M;/M;=-1/2

y

M, — Mémen truyén d&n v4 vi sai.

M. — Momen truyén dén truc e.

M; — Mo6men truyén dén truc i.

" ;i — Ti s0 truyén t truc i d€n truc e va ngugc lai khi phin t r (vd vi sai)
dudc giif c6 dinh.

NL; ML — Hiéu sud't truyén dong tlf truc i d&€n truc e va ngugc lai.

N&u vi sai 1a vi sai d6i xitng thi:
i =i =i =1
Ne=Ng= N
n" — Hiéu sudtriéng cla vi sai.
Nhu vdy khi bd qua tdn hao ning lugng trong vi sai (vi sai khong ma sdt) thi mdmen
x0dn phian bd cho 2 truc luén biing nhau.
M.=M;=0,5 M;
Qui udc vé dau clia mémen va van tdc géc clia cac phan ti¥ trong vi sai dugc chi 16 &

bang 5.6.

Bang 5.6: Qui u6c diu clia momen va van toc géc cla cdc phan t

CAu chii dong CAu dang phanh | Dau cda o
DAu ctia M, + } ®,> 0
Dau clia M; - + ® >0
Dau clia M, - + ®,>0
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Ti€p theo 13 trudng hgp c6 tinh d&€n tdn hao do ma sdt. Chiing ta s& kh3o sdt trudng hop
dong cong suit di tit ddng co dén hdp phan phdi va tir d6 dude phan bd dén cdc cau chi
dong, sau cing dén cdc banh xe.

Xét truyén ddng tif phan tf r (vd vi sai) d€n cdc truc e va i. Theo qui u6c ban dau: truc
quay nhanh 12 e, truc quay chdm 1a i nén:

0,> 0, >0,
Trong do:
®, — Van tdc goc cla tryc e.

®, — Van téc goc cua truc i.

®, — Van téc goc cua vo vi sai.
B&i vay ta c6:
0, -0.=0,>0
o,-0,=0, <0
Do d6 cong suit thé ning cla cdc truc e va i sé la:
N.=M.. o, <0 do M<0 vaw, >0
Ni=M;. o, >0 do Mi<0 vam, <0
Nhu vay khi tinh dé€n t8n hao do ma sdt (chi xuat hién khi c6 chénh 1éch van tdc géc
gitta truc e; i va v4 vi sai r) va theo hai bi€u thic trén ta thdy N> N[ nén dong cong suat
thé ning sé di tir truc i tdi truc e. Nghia 1a: cong sua't trén truc i s& 16n hon cong suit trén truc
e ding bing mot lvgng mat matla (1-n")%.
V& quan hé mémen cila cdc phin tif chiing ta cé:
M/M; =-i;,.m, =-i".n"
Va phuong trinh cAn bing mOomen:
Me+M;+M;=0
Tir d6 suy ra cdc mdi quan hé:
Md M, =i n°/(1- i 1)
Mi/ M, = 1/(i'. n"-1)
Vadods: M/ M;=-1. 7'
Néu vi sai 12 vi sai d6i xitng thii'= -1 do do:
MJ M; = °<1 = Me< M;
M./ M, = -T]r/(l"'nr)
M/ M, =-1/(1+m")

Nhu vay khi c¢6 tinh d&€n t6n hao do ma s4t thi ty s6 mémen giita truc e va i 12 khong
ddi va biing hiéu suat riengn'. O vi sai d6i xiing khong ma sdt thi n'= 1, do 46 mdmen sé&
phin phdi déu cho hai truc.
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5.3.3.1.2. Phén phéi cong sudt cho cdc cdu chii dong khong diing vi sai :

O mot s6 hop phan phéi viéc phan bd cong suat cho cdc cAu chi dong khdng dung vi
sai ma thong qua mot lién k&t ciing (c6 khi 1a khdp mot chiéu). Chiing ta s& xét trudng hop
cip bdnh xe chli dong hodc cip ciu chli dong dugc ndi v6i nhau bing mot quan hé co hoc
ciing v6i s6 dd phan phdi ning lugng nhu hinh 5.33:

Hinh 5.33: Cic so dd phan phdi cong suat khong dung vi sai.

Khi khdo sdt chiing ta st dung cdc gid thi€t sau:

+ Cdc hién tugng dugc khao sdt trong hé toa cla xe, theo hé toa nay thi mat dudng sé
chuyén ddng vdi van tdc vy, va.

+ Dong ning lugng dugce nbi véi xe chi tai mot vi tri — d6 12 truc A .

Dong ning lugng ndi v6i mit dudng thong qua cdc di€m 1 va 2.

Trudc hét chiing ta dinh nghia mot s6 ti s truyén:

Oy

2= =1

Oy,

Thong thudng 12 i = 1, con khi c6 sy khdc biét gifta cdc van tdc gbc thiiz 1

Do d6: i]z = iz/ i]

T6c do tinh ti€n vy, v, s& ti 1€ v6i quing dudng tuong dng khi quay vong, con khi
chuyén dong thang thi vi= v,.
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Momen trén truc A dudc chia thinh Ma; va Ma, va ta ¢6 phuong trinh cdn bing

momen:
Ma= Mai + Maz

Cic momen nay thong qua cdc truyén dong tuong ng truyén téi cdc truc 1 va 2 cida
cac banh xe:
Mklz MAl-il-nl

Mkzz MAQ.iz. T]2
0] day:
M,; M, - hiéu sudt truyén dong tr truc 1 va 2 t6i cdc banh xe.

Liic nay luc kéo ti€p tuyén tai cdc banh xe sé& 1a:

Py =Mi/tar 5 Pro=Mio/ra:
Trong do:
ra1; a2 — Cac ban kinh dong luc hoc ciia cdc banh xe, c6 thé 14y gin bing bdn
kinh tinh toan ry,.

Luc kéo ti€p tuyén clia cd cau dudc tinh:

Py = Px1 + P2
Quan hé vé phin phdi ning ludng dudc md td bing cdc phuong trinh cin bing cong

sud't nhu sau:

Na =Ma.®, =Nai + Naz

Nii= Nai. 1, =M. o,

Nio= Naz. N, =M. 0,
Tai di€ém ti€p xtc 1 va 2 ta c6:

N2 = Xy;2.vi;2 = Niso— Neo = N

0] day:
Ni.o» — Céc cong sudt truyén xudng mit dudng hay cong sui't diy vao khung.
X]; , —Cac phén luc tiép tllyél’l: X]; = Pk]; 9 — Pﬂ;z.
Nii.2 — Cac cong suat kéo tai cdc banh xe.

Nf.» — Cdc cOng sud't tiéu hao cho cdn lin.
Ny., — Caccong sud't tiéu hao cho sy trudt tai cic banh xe.

Pi.2 — Céc luc kéo ti€p tuyén clia cdc banh xe tai di€m 1 va 2.
Pfy. 2. — Céc luc cdn ldn tdc dung 1€n cdc banh xe tai diém 1 va 2.
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5.3.3.2. Sodo djng hoc ciia cdc loai hop phan phoi :

l A
i .[ Cau sau

L

CAu giita

a)
\ B
L_r Cau sau
T— Cau gifra
|
CAu trué A T
au trude
] .
—— - L TT T7
L 1 %
L C
1 b)

Hinh 5.34: Sd @ dong hoc ctia hop phan phdi.
a) ZIL — 157, b)ZIL - 131.

A — Vitri gaisd 1.

B — Vi tri gai s6 2.
C — Vi tri gai thém cdu trudc.
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B oA A B
LT T : T L
| 1lo
1 v T 2 T 2
T 4 o 4
T \
ca . 3 " A = Cau sau
alitl'lI'OC \QI ]:E Cﬂu Cé\u’] trude G'I'i T1L Cﬁu\giﬁ’a
J T
3 (_1 5
| ;
a) b)

Hinh 5.35: Sd dd dong hoc ctia hdp phan phai c6 1dp thém bo vi sai giita cdc cau.
a) VAZ - 2121, b) URAL - 375.
A —Vitrigaiso 1.
B - Vitri gaiso 2.
G - Khoda vi sai.
1 — Truc chd dong, 2 — Truc trung gian, 3 — Truc ra ciu trudc
4 — B0 vi sai, 5 — Truc ra ciu sau.

54. TRUYEN PONG CAC PANG :
5.4.1. Cong dung, yéu cdu, phén loai :
54.1.1. Cong dung :

Truyén dong cdc ding ding d€ truyén mémen xoin giita cdc truc khong thing hang.
Céc truc nay 1€ch nhau mot goc o > 0% va gid tri cda o thudng thay ddi.

5.4.1.2. Yéucdu:
V6i bat ky s6 vong quay nao cia truc cdc ding khdng duge phép c6 cdc va dip va dao
ddng, khong phat sinh ra tai trong dong qua 16n do mémen quan tinh gay nén.

C4c truc céc ding phdi quay déu va khdng xuat hién tdi trong dong.
Ngay cd khi géc 1éch o 16n thi hiéu suat truyén dong vin phdi bdo ddm 16n.
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5.4.1.3. Phdn loai :

* Theo cong dung, truyén dong cdc dang chia ra 4 loai:

+Loai truyén mdmen xodn tir hop s8 hoic hop phan phdi dén cac cau chii dong (goc o tir 15°:20°).

+Loai truyén mdmen xoin d&€n cdc bianh xe chi dong & cidu din hudng (Cumax i
30°+40°) hoidc & hé thong treo ddc 1ap (Gimax = 20°).

+Loai truyén mdmen xodn dén c4c bd phian dit trén khung (Clpmaxtlt 3°+5°).

+Loai truyén mdmen xoin d&€n cdc cum phu (Cpayx tir 15° + 20°).

* Theo s khdp cdc dang chia 3 loai:
+Loai don (c6 1 khép ndi cdc ding).
+Loai kép (c6 2 khép ndi cdc ding).
+Loai nhiéu khép cdc ding.

* Theo tinh chdt dong hoc ciia cdc ding chiara:
+Loai cdc ding khic tdc.
+Loai cdc ding dong toc.

* Theo két cdu cdc dang chiara:

+Loai khdc t6c gdm loai ctrng va loai mém.

+Loai dong téc gdm c6: dong téc kép, dong téc cam, dong toc bi véi cdc rdnh phan
chia, ddng tdc bi véi don phan chia.

5.4.2. Cédutao va dong hoc ciia co cdu cdc ding :
5.4.2.1. Cocducdc ding don :

Khi cin truyén chuyén dong tir truc 1 (chii dong) sang truc 2 (bi dong) véi géc 1éch
gifta hai truc 12 o > 0° bit budc phai sit dung co ciu cic ding.

Trén hinh 5.36 12 cd cau cdc ding don khac tdc. Khi cdc truc quay thi chdt chit thap sé&
quay liic 1ic trong gidi han géc o. B&i vay sé& sinh ra su quay khong déu ciia truc 2 khi tryc 1
quay déu. 0] gido trinh nguyén 1y mdy da chitng minh médi quan hé gita @, va @, :

tgp,=tg@,cosa (5.66)

Trong d6: ¢ va @ 1a cdc géc quay cda truc chii dong 1 va truc bi dong 2.
Theo (5.66), néu biét gid tri géc o thi ¥ng v6i mdt gid tri @, ta c6 mot gid tri @, tuong dng.

v

2
Hinh 5.36: Cd cau cdc ding don.
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& hinh (5.37) cho thdy sy thay ddi hiéu s6 géc (®,-¢,) sau nia vong quay cua truc 1.
Ba dudng cong tng vdi cdc goc a=10°, a =20°, o =30°.

T d6 thi bi€n thién cda hiéu (@,-@,) ta thd'y sau mdt vong quay ctda truc 1 s& c6 hai
1an truc 2 vuot nhanh hon truc 1 va hai 14n chAm hon truc 1. N&u truc 1 quay déu thi van toc
géc ®, 12 hing so.

P1-92[°]
4 _2n°
1 P NG /oc—SO
5 d NC | 0=200
1 O R

30 60 N o1[°]
| N— 90 120 150 180

Hinh 5.37: Su thay d6i hiéu s6 géc quay giita ¢ va ¢,.

D€ biét dugc van 8¢ géc @, clia truc 2 thay d6i thé ndo, ta dao ham bi€u thic (5.66):

do, _do, (5.67)

Chia hai v€& (5.67) cho dt va luu ¥:
d d
o = (W Vi ®;

W, =
bt 2t
® cos’ @
Chung ta c6: 2 = é (5.68)
,; COoSQ.COS™ O,

Tir (5.66) chiing ta thdy c6 thé thay thé cos” ¢, biing biéu thic ¢6 @, va a. Binh phuong
2 v& biéu thitc (5.66) va qua bién ddi lugng gidc ta cé:
cos’ a.

coszq)2= > > (5.69)
tg“ e, + cos” a

K&t hop bi€u thic (5.69) v6i (5.68) ta s& c6 mdi quan hé giita o va oy

®, cosal (5.70)

- .2 2 2
®, SI” @ +Cos a.cos” @
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cosa

) . .
Vi — 5 > 5 # const cho nén —2 # const, trong khi d6 ; = const, bdi
sIn” @, +cos” a.cos” @, o,

vay suy ra o, # const. Nhu viy cd cdu cdc ding don nay khong ddm bdo dudc sy dong toc
gifta truc 1 va truc 2, nén dudc goi 12 co ciu cdc ding don khéc tdc.
.z . P ~ 2 9 ~ © = A N ? ~ 2 2
Gid tri 16n nhat cta ty s6 —=dic trung cho sy quay khong déu cda truc 2 s& @ng vdi
(Q)
1
gid tri nhd nha't cia miu s6 khi @, = 0, 180°, 360°..... (kr). Lic d6 ta c6:

™, 1
(—) max = (5.71)
o, cosa
.z . 2 A 3 (’02 P 4 2 sz .
Gi4 tri nho nhat cua—=—ng v4i cdc gia tri:
®,
@, =90°, 270, ... 2k+1) g , lc d6 ta c6:
o)
(—=) min=co0s O (5.72)
®,
Tt (5.70) ching ta lap dugc bidu thic (5.73) sau day:
- 2 2 2
®; —®, SIN" @ +COs" a.COS™ (p; —cosa (5.73)
o, sin® @, +cos” a.cos” @, '
A 2 2 ~ 0)1 - 0)2 e 2y 2z 4, 2y 0 0 0
Quan h¢ cua ty s6 ————ddi vdi goc quay @,ing véi a=10",a=20",a0=30" dugc
®,
trinh bay & hinh (5.38)
®1— 2
@1 =30
0,15 __0=20°
0,10 P | a=10°
0,05
0 30 — 150 180 @i [°]
60 90 1
0,08
0,10 \\
-0,157

Hinh 5.38: DO thi bié€n thién cia m,.
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5.4.2.2. Cocducdc ding kép :

Hinh 5.39: Cd ciu cdc ding kép.

Xét trudng hgp chiing ta cin truyén chuyén dong tir truc 1 d&n truc 2 thong qua truc 3
va goc léch gitra cdc truc o, > 0 va ax> 0. Céc tryc dugc ndi v6i nhau bdi hai khép cdc ding

don khdc toc K; va K,. Truc 1 c6 géc quay @ va van tdc géc . Truc 2 c6 gbéc quay ¢, va
van toc géc my. Truc 3 ¢6 géc quay @3 va van toc goc ms.

Gia thiét khi bt ddu chuyén dong, nang chi dong (ndi vdi truc 1) nim trong mit phing
thing diing, n€u chiing ta 4p dung truc ti€p cong thiic (5.66) cho géc quay @ va @s:

tgQ = tgps.cosa, (5.74)

N&u khi bit ddu chuyén dong, cd hai nang cic ding clia truc 3 cling nim trong
mdt mit phing nim ngang thi ta khong thé 4p dung cong thic (5.66) d€ tim mdi quan hé
giita @3 va @y, vi cong thiic nay chiing minh cho nang chd dong nim trong mit phing thing
ding.

Muén 4p dung (5.66) vao khép cdc ding K», ta phdi gid thi€t cd hé thong di quay di

mot goc g va lic do ching ta co6:
s T
tg(es + 5) =tg(2+ 5).cos o,

Qua bi&n ddi trd thanh:
tg@o = tg@s.cosa., . (5.75)
Tu (5.66) va (5.67) chiing ta nhan dugc:

cosQL,
tgQ =1tgp2
C

(5.76)

osa.,

Tir biéu thite (5.76) ta thiy ngay:

+N&u o, =a, thi ¢1=¢2, tic 12 ®1=w,. Trudng hgp nay dugc goi 1a co ciu cdc ding kép
dong toc.

+ Néua, # a, thi @;# @), tic 1a ®;# o, Trudng hgp nay dudc goi 1a co cdu cdc ding
kép khic toc.
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Trudng hop thi nha't 1a mot trong cdc bién phap d€ gidi quyét van d& dong tdc & truyén
dong cdc dang.

Hién nay & trén xe c6 2 cdch bd tri co ciu cdc ding kép ddm bio diéu kién dong toc
o, = o, (hinh 5.40a va 5.40b).

Hinh 5.40a: o, = o, Hinh 5.40b: o’ =0’ >

Phuong dn a: Truc 1 va truc 3 song song v4i nhau.

Phuong dn b: Truc 1 va truc 3 giao nhau.

Phuong 4n nao lam cho géc léch a, (o) gidm 1a cach bd tri t6t. Vi khi o nhé thi sy
quay khdong déu clia truc cdc ding trung gian 2 s& gidm, do d6 tdi trong tic dung 1én truc
gidm, diéu d6 cho phép ting tudi tho clia cdc truc cdc ding.

5.4.2.3. Khép cdc ding kép dong toc :

AB

Hinh 5.41: Khép céc ding kép dong toc.
Trén hinh 5.41 12 s6 dd khép céc ding kép dong tdc dua trén nguyén 1y dong téc & hinh
5.40. P& c6 dugc khép cdc ding kép ddng tdc ngudi ta di rit ngdn truc 2 thanh doan AB va
tong hop hai nang cdc ding clia truc 2 thinh mot nang cic ding kép. Ngoai ra phdi thém mot
cd cau chinh tAim d€ bdo dam diéu kién o = o.

137

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

5.4.2.4. Khép cdc dang dong toc logi bi :
5.4.2.4.1. Dong hoc khdp cdc ding dong toc loai bi :

Khép cdc ding noi gifta hai truc va ludén ddm bdo | = o, dudc goi 1a khdp cdc ding
dong tdc. Loai ndy thudng ding & cdc xe c6 cau trude vira 1a cAu din huéng vira 1a cau chi
dong.

Nguyén tic cd ban cda né 13 di€m truyén lyc ludn ludn nim trén mit phing phan gidc
ctia géc giao nhau gitra hai truc.

Trén hinh 5.42 1a sd d6 dong hoc khép cdc ding loai bi.

P

3160'} 0, R (Pl
1 A
b
v

P C 2
a n

Hinh 5.42: S dd dong hoc khép cic ding loai bi.

Hai truc cdc ding thyc t& dugc thé hién bdi truc 1 va 5, thong qua cd ciu cdc nang va
cdc vién bi ching ti€p xiic v6i nhau tai P (tAm vién bi). Khi truc 1 quay mdt géc @ thi truc 5
quay mdt géc ¢, lic d6 di€m P sé& chuyén dén vi tri méi 1a P;. Piém cudi clia truc 1 13 A sé&
k&t ndi v6i nang cdc ding. Pi€m bit diu cia truc 5 14 C sé k&t ndi vdi nang cdc ding. Khi
tinh todn ta dit: AP, =x, CP; =y.

Tu P, ha dudng vudng géc P;Q xuéng mit phing APC. Tir Q ha ti€p cdc dudng vudng
géc QR va QS xudng cdc truc 1 va 5.

Tu cac tam gidc vudng trén hinh 5.42:

P1QR suy ra P;Q = P;Rsin ¢,

P1QS suy ra P1Q = P;Ssin ;.

APR suyra PR =xsin 0,

CP;S suy ra P;S = ysin 0,.

Bdi vay:

P1Q = x sin ¢;sin 0.

P1Q =y sin ¢, sin 0.
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Tac la:

X.sin0,

sing; = sinQ. (5.77)

y.sin0,
bit OP=z, OA = a, OC = b va ap dung dinh ly co6sin cho cdc tam gidc AOP; va COP;
ta co:
7" =x>+a’ -2ax cos 0,

z* = y> + b* -2by cos 05,

Giai hai phuong trinh bic hai trén d€ tim x va y (& day ching ta chi 14y gi4 tri duong vi
x>0 va y>0)

X= i\/z2 —a’sin® 0, +a.cos0, (5.78)

y=% \/22 —b?sin® 0, +b.cos0, (5.79)

Thay (5.78) va (5.79) vao (5.77) ta c6:

(yJz* —a’.sin0, +a.cos,).sin 6,

(\/z2 —b’.sin’ 0, +b.cos0,)sin 6,

sin@, =sinQ,

N&u 0, =0, va a = b thi sing; = sing; = @ = @, tiic 13 ®| = 2, nhu vay diéu kién dong
tdc gifta truc 1 va truc 5 dugc thyc hién.

5.4.2.4.2. Khép cdc ding dong toc loai bi Weiss (Vdy xo) :

Hinh 5.43: Khép cic ding dong tdc loai bi Weiss.
1 va'5 - Céc truc cac dang.
2 va 4 -Ciacranh.

3 va 6 - Cac vién bi.
Truc 1 n&i v6i truc 5 bing 4 vién bi 3 va mot vién bi 6. C4c vién bi 3 chuyén dong

trong cdc rinh cong 2 va 4 nim d6i xing trong truc 1, truc 5 va trong cdc mit phing vudng
géc v6i nhau. Pudng tAm cla cdc rinh 1a vong tron ¢6 ban kinh bing nhau véi tim O; va O,.

139

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Pong thdi doan OO, bing doan 00,. Khi quay, dudng tAm cla cdc rinh tao thinh hai mit
cau, c6 giao tuyén 1a n n d6 1a qui dao chuyén dong clia vién bi 3. Do cdc rinh nim ddi xting
trong hai truc, nén khi cdc truc dich chuyén di mot géc thi tim cdc vién bi ludn nim trén cic
mit phing phan gidc giita hai truc (ddm bao diéu kién 0, = 0,).

Ngoai ra dié¢u kién a = b dugc ddm bio biing vién bi 6 c6 chdt ngang ludn qua d€ dinh
Vi.

5.4.2.4.3. Khép cdc ding dong toc loai bi Rzepp (Rozippo) :

Loai khép cdc ding nay dudc sit dung nhiéu trén xe vi c6 do bén l1au va do tin cdy cao.
Céu tao cta né dugc thé hién & hinh 5.44.

Nang 5 c¢6 ranh a, miii khia 8 c6 ranh a/, cdc hon bi truyén luc 6 dudc dit vao giita hai
ranh a va a’ va dugc giit bing 8ng 16ng 7. Ld xo 1, chdt 2, chdm cdu 3, chup 4 13 ¢ cdu chinh
tAm. Truc 9 1dp v6i mii 8 bing then hoa.

Hinh 5.44: Khép cic ding dong tdc loai bi Rzepp.

1 - Lo xo. 6 - Bi.
2 - Chét. 7 -Ong long.
3 - Chém cau 8 - Miii khia.
4 - Chup. 9 -Tryc.
5 - Nang.
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Trén hinh 5.45 sd d6 khdi quit cia khép cdc ding dong toc Rzepp, chiing ta st dung né
dé€ khio sat dong hoc ciia khdp cic ding nay.

Hinh 5.45: So d6 khao st dong hoc.

Hai truc A va B cdt nhau tao O, géc AOB > 90°, PC va PD 14 hai rdnh cda hai nang A
va B d6i xing v6i nhau qua OP.

Do tic dung clia cd cdu chinh tim nén P luon ludn nim trén mit phing phan gidc cla
g6c AOB.

Khi ché tao, ngudi ta da tinh todn sao cho goc PCO = PDO (o = B) va OC = OD nén goc
CPO = DPO.

Ky hiéu Q 12 hinh chi€u ctia P trén mit phing AOB.

T Q vé cdc dudng thing QR L OC; QS L OD, sau d6 ndi PR, PS thi ta ciing chitng
minh dugec PR L OC va PSL OD, bdi vy géc PRQ va PSQ chinh 12 géc quay ciia A va B.
Nhu vay, khép cdc ding nay da thda man diéu kién dong téc a = b va0; = 0, dd néi § muc a.
B4i thé, véi moi thdi di€m hai géc quay ciia hai truc ludn ludén bing nhau, tic 1a khép cdc
ding Rzepp dd ddm bio dugc su dong tc cho hai truc A va B.

5.4.3. S6’vong quay nguy hiém ciia truc cdc ding :

Khi ché€ tao truc cdc ding, do sai s6 va viéc ciAn bing thi€u chinh xdc nén khdi lugng
clia truc phan bd khong déu va trong tim cdia né bi 1éch di mot doan 13 e so vdi dudng tim
cla truc. B&i vay khi truc quay s& xuat hién Iyc ly tAm tdc dung 1é€n truc lam cho truc c6 do
vong y (hinh 5.46).Trong khi d6 truc dang quay nén lam phat sinh dao ddng ngang cia truc.
Pj
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Hinh 5.46: Sd d6 truc khi bi vong.

Khi s& vong quay clia truc dat d€n mot gid tri ndo d6 thi nhitng dao dong nay c6 thé
cong hudng véi tin so riéng cla hé thong .Khi x3y ra cong hudng thi d6 vong y —> o0, cho
nén truc sé& giy. Gid tri s6 vong quay cta truc khi xdy ra cong huéng dudc goi 1a s§ vong
quay nguy hi€m (hoic 12 s6 vong quay tdi han).

Né&u ky hiéu P; 1a Iyc qudn tinh ly tAm, ta c6:

P, = m(y+e). ®" (5.80)

m — Kh&i lugng cia truc cdc ding.
® — Vantdc goc clia truc.

Luc P; s& dugc can bing vé6i luc dan hodi Pg cda truc. Luc Pq ty 1€ thudn v6i do vong y

Ps= cy% (5.81)
Trong do:
E — Moduyn dan hdi khi kéo.
1 — Chiéu dai truc cdc ding.

J  — Momen quén tinh ddc cuc cla ti€t dién truc.
C - Heé s6 phu thudc tinh chat tdi trong va loai di€m tya :
+ D&i vdi truc c6 tai trong phan bo déu trén sudt chiéu dai va cé thé bi€n dang
ty do trong cdc di€m tua thi ¢ = 384/5.
+ Pai véi truc khong thé bién dang tu do trong cic diém tya thi c = 384.

Tur diéu kién can biing hé luc suy ra:

Pi=P; & m(y+e)n’ =cy%

Do d6:
2
mo-e
= 5.82
Y=—Fj ; (5.82)
C.— —mo
13

" EJ 2 . 2, . z ¢
Néu mo’ ~ C—- thiy — o, nghia la xay ra hi€n tugng cong hudng, khi d6 vén toc
1

géc cla truc dat d€n gid tri nguy hiém o,

0=, = /fjg (5.83)

Hoic 12 ldc nay s vong quay n dugc goi 1a s6 vong quay nguy hi€m ng:

300, 30 [CEJ

5.84
T © \ ml® ( )

¢
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Pé ting gid tri s6 vong quay nguy hiém, nhiim ting van tdc cuc dai cla xe, ching ta
can gidm chiéu dai 1 bing cdch phin truc dai thanh cdc doan cdc ding trung gian va cdc
ding chinh, con truc cdc ding dugc ché tao rdng.

D&i véi loai truc cdc ding hd nim tu do & cdc gdi tua, chiéu dai 1 dudc thira nhin 1a
khodng cdch giffa cdc tAim di€ém ciia khép cdc ding.

Khi chon kich thuSc clia truc cdc ding, cin tinh dé€n hé s6 du trit theo s6 vong quay
nguy hi€m.

n

L1242 (5.85)
nmaX
0 day:
Nmax — SO vONg quay cuc dai clia truc cdc ding ¢ng vdi van tc 16n nhat clia xe.

Vi du: Tim n, cla truc tron dic c6 dudng kinh D dit tu do trong cdc gbi do:

4
= D
64
M = gzn%z.l.y
g g

Y= 0,78.106N/m3 (trong lugng riéng cla thép)
E=2,1.10"N/m*

C =384/5
Thay céc gid tri trén vao (5.84) ta c6:
D
n, =12.10* = (5.86)

Sau day chiing ta s& 1ap bang tinh n, [v/ph] cho mot s6 trudng hgp thudng gip:

Bdng 5.7: Cong thifc tinh s& vong quay nguy hiém n,

Loai diém tua Truc ddc ¢ D Trucréng ¢ D va ¢ d
bit ty do trong cdc di€m 12.10* D . VD +d?
1 107 12100 ==
tua 1 12
N2 | 42
2 Ngam & cdc di€m tua 27,5.10" = 27.5.10° D—;—d
1

5.5. CAU CHU PONG :
5.5.1. Sodo dong hoc ciia bé truyén luc trong cdu chii dong :

5.5.1.1. Cdu chi dpng khong dén huéng :
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B0 truyén luc trong cau chi dong khong din huéng bao gdm: truyén lyc chinh, vi sai va
cdc ban truc. O cdc xe tdi loai 16n con c6 thém truyén Iyc canh (truyén lyc cudi cling). Cong
dung ctia tirng bo phin ta s& nghién cttu & cdc phin ti€p theo.

1

o8 Q

? 4
s =Y
100}

AL

B8

O

Hinh 5.47: Sd dd dong hoc cau chii dong khong din hudng.

1 - Banh xe. 4 - Truyén lyc chinh.
2 - Bac dan ngoai. 5 - Bén truyc.
3 - Vi sai. 6 - Bac dan trong.

5.5.1.2. Cdu chii dong dén hudng :

Bo truyén lyc trong ciu chii dong din huéng bao gdbm: truyén luc chinh, vi sai va cdc
ban truc. C4c bdn truc 8 ddy chia 1am nhiéu doan va k&t ndi v4i nhau thong qua cic khép
cdc ding, € ddm bio cho banh xe chii dong din hudng cé thé quay quanh tru ding khi hé
thong 14i 1am viéc.

Hinh 5.48: Sd dd dong hoc cau chi dong din huéng
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1 - Truyén lyc chinh. 4 - V3 ciu.
2 - Vi sai. 5 - Khép cdc ding.
3 - Bén truc. 6 - Cd cAu hudng.

5.5.2. Truyén luc chinh :
5.5.2.1. Coéng dung, yéu cdu, phén logi :
5.5.2.1.1. Cong dung :

Truyén lyc chinh dé€ ting mémen xoin va dé ddi huéng truyén mémen xoin tir chiéu
doc ctia xe thanh chiéu ngang cla cdc nita truc trong trudng hgp dong co dit doc.

5.5.2.1.2. Yéucdu:

P3im bdo ti s6 truyén can thiét, kich thudc va trong Iugng nhd, khodng sing gim xe dat
yéu cau tinh ning thong qua clia xe.

C6 hiéu suit cao khi van tdc géc va nhiét do thay d6i.

Pam bio van hanh ém diu, khdng dn, c6 tudi tho cao.

5.5.2.1.3. Phdn loai :

* Dua theo loai truyén luc chinh cé cdc logi sau:

+ Loai banh ring non (binh ring nén rang thing, binh ring nén ring cong, loai hipdit).
+ Loai banh rang tru.

+ Loai truc vit.

* Dua theo s cdp bdanh rdang dn khép gom co:
+ Loaidon (i, =3 +7)

+ Loai kép (i, =5 + 12)

* Dua theo s cdp truyén gom co:

+Loai 1 cap.

+ Loai 2 cap.

5.5.2.2. Lua chon ty sé truyén cia truyén luc chinh :

Ty s6 truyén clia truyén Iyc chinh dugc tinh theo cdng thiic:

' T.I,N
o= o — (5.87)
301 hnlpc Vmax
Véi:
inn  — Ti sd truyén cta hop s6 & tay s6 cao nhit, n€u hop s6 c6 s truyén thing thi ta

14y ipn = 1, n&u hop s6 6 s6 truyén ting (in,<1) thi ta 14y theo sd truyén ting.
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i — Tisd truyen cia hdp sd phu hay hdp phan phdi & sd cao, s6 bd c6 thé chon iy = 1+1,5.
Nemax — S0 vOng quay 16n nhat cia dong co:
+ Ot6 con, thong thudng 14y: Nemax = 5000 + 5500 vg/ph .
+ Ot van tai , 6 to khach diung ddong cd xdng Nemax = 2600 <3500 vg/ph.
+ Otd van tai, 6 to6 khach dung dong cd diesel :nemax = 2000 + 2600 vg/ph.
5.5.2.3. Anh hudng ciia ty s6 truyén i, dén ddc tinh dgng luc hoc ciia 66 :

Tw cong thirc xdc dinh déc tinh ddng luc hoc D ctia 6t6, ta co :

M.in

-Wv?
p="cPo o B (5.88)
G G
Trong d6 :
i, — Ty 6 truyén clia hé thdng truyén lyc véi iy = in.ip-io
Vi :

in — Ty s truyén clia hdp so.

i, — Ty s0 truy€n clia hop s6 phu.

io — Ty s0 truyén cida truyén luc chinh.
A ~ A A ALA

v — Vian toc chuyén dong cia 6t0.

v= 20Ty ) (5.89)
60.1 1,1,

Qua céc biéu thifc trén, ta thdy ring ty sO truyén cia truyén luc chinh i, c6 4nh hudng
dé&n cha't lugng dong luc hoc clia 6td va van tdc chuyén dong clia ching.

Khi ting ty s& truyén cda truyén luc chinh i, thi dic tinh dong luc hoc ciing ting 1én, c6
nghia 13 kha ning khic phuc Iyc cdn chuyén dong ctia 6t6 ciing ting lén, nhung khi i, ting
1én dong thdi ciing 1am cho van tdc 16n nhat cla 6td & mdi sd truyén clia hdp sd ciling gidm
xudng va nhu vy lam ting s6 vong quay cla truc khuyu dong cd cho mot don vi quing
dudng chay. Piéu d6 s& din dén ting tiéu hao nhién liéu va gidm tudi tho cdc chi ti€t cda
dong co.

Phuong phdp chon ty s6 truyén cda truyén luc chinh i, dudc nghién citu bing su cin
bing cong suit clia 6t0.

Gia st ta 14p nhitng dudng cong cong suit cia dong cd phdt ra tai cdc banh xe chi dong
cla Otd ng véi cdc ty sO truyén khic nhau cda truyén luc chinh theo thif tu i’ g>i"" o> ...
khi ty s6 truyén ctia hop s6 12 s truyén thing va ty s6 truyén clia hop s6 phu & s8 cao (néu cé).

A
Ne N NN
0 NS —
30 [ 7 <
1 B
20 //74 T 1io
Y4 T
4 .
0 ;// // ~i,
//
0 R
5 50 75 109 125 v(km/h)

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Hinh 5.49: D6 thi cAn biing cdng suit dtd vdi cdc ty s6 truyen khac nhau clia truyén luc chinhi,

Pudng cong cdng sui't cdn N; + N, xdc dinh cong sua't can thi€t dé khic phuc luc cdn
lin va lyc cdn khdng khi khong thay ddi khi ty s6 truyén cda truyén Iyc chinh i, thay d6i vi
cong suit nay chi phu thudc vao trong lugng 6td, dang khi dong hoc ciia 6td ciing nhu vao
chat lugng mit dudng. Qua do thi ta thiy ring :néu gidm ty sd truyén clia truyén lyc chinh tr
i’o xudng i’’, thi lugng du trit cong suat clia 6td ciling bi gidm di, nhung van tdc¢ 16n nhat clia
0td dugc ting 1én. Néu ti€p tuc gidm ty s& truyén cla truyén luc chinh tir i’’, xudng i’>’, thi
ta thdy ring lugng dy trit cong sudt clia 6td ciling nhu van toc 16n nhat clia ching déu bi
gidm. Trén cd s& phan tich sy cin biing cong suit clia 6t6 vGi cdc ty s6 truyén cia truyén luc
chinh khdc nhau, ta rit ra k&t luin :viéc gidm ty s6 truyén cia truyén lyc chinh i, néu qud tri
s6 i’’, 1a khong c6 1¢i, vi khi d6 Iugng du trit cong suit clia 6t va van tdc 16n nhit clia nd
déu gidm xudng. Do dé viéc chon ty s6 truyén ciia truyén Iyc chinh i, phdi ddm bio sao cho
6td dat dugc van toc 16n nhat c6 thé c6. Tuy nhién, ta ciing can biét riing da s cdc 6t can
phdi gia toc nhanh, tifc 12 yéu ciu lugng du trit cdng suit clia 6td caAn phdi 16n, con van toc
dat dugc 16n nhat thi hdu nhu khong st dung d&€n. Mit khéc, ta ting ty s6 truyén clia truyén
lyc chinh i, 1én i’, thi van t8c 16n nhat cda 6t6 chi gidm di chit it so véii’’, nhung lugng dy
trit cong sui't d€ ting toc lai ting 1én didng k&. Vi vdy, chon ty s truyén cda truyén lyc chinh
i’91a hgp 1y hon cd.

Can luu y riing, riéng vdi cdc loai 6t6 thé thao va 6td dua thi quan trong nhat 1 cin c6
van toc 16n nhat clia 8t0 Vmax thi ta lai chon ty sd truyén clia truyén luc chinh i’’, 13 hgp 1y
hon c4.

5.5.3. Visai:
5.5.3.1. Cong dung, yéu cdu, phén logi :
5.5.3.1.1. Cong dung :

Vi sai dit gifta cdc banh xe chli dong clia mot cau nhim b3do ddm cho cdc banh xe d6
quay vé6i van toc khac nhau khi xe vong, hodc chuyén dong trén dudng khdng bing phing,
hodc c6 su khdc nhau giita ban kinh lin cda hai banh xe, dong thdi phan phdi lai mémen
xo0dn cho hai nifa truc trong cdc trudng hgp néu trén.

Vi sai dit giita cdc cau chii dong c6 cong dung phian phdi mdmen xoin cho cdc ciu
theo yéu ciu thi€t k€ nhim ning cao tinh ning kéo ciia xe c6 nhiéu cau.

5.53.1.2. Yéucdu:

Phin phdi mdmen xodn tir ddng cd cho cdc banh xe hay cdc ciu theo ti 1& cho truéc,
phit hdp v6i mdmen bam clia banh xe (hay cAu xe) vdi mit dudng.

Pim bdo s6 vong quay khdc nhau giita cdic banh xe chl dong khi xe quay vong, hoic

xe chuyén dong trén dudng khong bing phing, hoic khi ban kinh lin cda hai
banh xe chli ddng & ciing mdt cau khong biing nhau.

147

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

5.5.3.1.3. Phdn loai :

* Theo cong dung chia thanh 3 loai:
+ Vi sai giltta cdc banh xe.

+ Vi sai giita cdc cau.

+ Vi sai giita cdc truyén luc canh.

* Theo miuic dj tw dong chia thanh 3 loqi:
+ Vi sai khong c6 ham.

+ Vi sai ¢6 hdm bing tay.

+ Vi sai ham ty dong.

* Theo két cdu chia thanh:
+ Vi sai banh ring nén.

+ Vi sai banh rdng try.

+ Vi sai cam.

+ Vi sai tryc vit.

+ Vi sai ma sdt thuy luc.

+ Vi sai ¢ ti s8 truyén thay d6i.
+ Vi sai ¢6 hanh trinh ty do.

* Theo gid tri h¢ s6’ ham chia thanh:

+ Vi sai ma sdt trong nhé (k, =0 + 0,2).

+ Vi sai ma sdt trong 16n (k, = 0,21 + 0,7).
+ Vi sai ham cting (k, > 0,7).

5.5.3.2. Sodo cdu tao ciia mot s6 loai vi sai :
Trén 6 t6 hi€n nay thudng st dung cdc loai vi sai sau (hinh 5.50):

+ Vi sai banh ring n6n (hinh 5.50a).
+ Vi sai banh rdng try (hinh 5.50b).
+ Vi sai truc vit (hinh 5.50¢).

+ Vi sai hanh tinh (hinh 5.50d).

Vi sai banh ring nén, vi sai banh ring tru va vi sai truc vit thudc loai vi sai doi xitng va
thudng dit trong cau chi dong d€ phan phdi mémen xoin dén cdc banh xe chi dong.

Vi sai hanh tinh thudc loai vi sai khong d6i xtiing, né thudng dit trong hop phan phoi dé
phan phdi mémen xoidn dén cdc cdu chi dong. Thong thudng mémen xoidn phan chia ra cdc
cau sé ty 1& v6i trong lugng bam clia cdc cAu chii dong.
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Hinh 5.50: So @6 dong hoc céc loai vi sai.

1 - B4anh ring chli dong clia truyén lyc chinh. 5 - V4 vi sai.

2 - Banh ring bi dong cla truyén lyc chinh. 6 - Truc vit.
3 - Bdnh ring bén truc. 7 - Banh rdng trung tim.
4 - Banh rang hanh tinh. 8 - Vong ring.

9 - Can dan.

5.5.3.3. Djng hoc va dong luc hoc cua vi sai :
Chiing ta xét trudng hdp thudng gip d6 1a: Vi sai banh ring nén doi xtitng (hinh 5.51)
Céc bo phan chinh gdm c6: v4 vi sai 1 gidn lién véi banh ring bi dong 5 clia truyén luc

chinh va 1udn c6 van tdc géc nhu nhau. C4c banh ring hanh tinh 2 ¢6 truc gin 1én vd vi sai 1.
SO lugng banh ring hanh tinh phu thudc dd 16n mémen xoin cin truyén.
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Hinh 5.51: So dd vi sai banh ring nén dit giita cdc banh xe chd dong.

Thuong gdp l1a 2 hodc 3, hodc ¢6 khi la 4 badnh rdng hanh tinh. C4dc banh rdang hanh tinh
quay t do quanh truc cia né va ludén dn khép vé6i cdc banh ring nita truc 3, dong thdi cdc
banh ring 2 cling quay véi v4 1. Cdc banh ring 3 ndi cting vdi cdc nira truc 4.

B3i vay khi cdc banh ring 3 quay sé lam cho cdc banh xe quay theo. Vi cdc banh ring
2 ¢6 thé tham gia mot liic 2 chuyén dong nén vi sai 13 co ciu hai bac tu do.

5.5.3.3.1. Djong hoc ciia vi sai :

Trong phan nay chiing ta s& xét mdi quan hé giita s6 vong quay (hoic vin tdc géc) cla
nda truc bén trdi va bén phai.

Khi xe chuyén dong thing, mit dudng bing phing, ban kinh lin cia cdc banh xe chi dong
bing nhau thi stfc cdn tdc dung 1én hai bdnh xe chli ddng bing nhau. Lic ndy banh ring hanh
tinh khong quay quanh truc ctia né (do tdng mémen tdc dung 1én truc clia n6 bing khong),
cho nén cdc banh ring nira truc ¢ cing sd vong quay véi vo vi sai n,.

b 2

n"=n"=n,

O day
n’;o - SO vong quay va van tdc géc nlta truc bén trai.
n”;o” — SO vong quay va van toc géc nia truc bén phai.
n; ®, — SO vong quay va van tdc géc clia v vi sai.

Khi xe bit ddu quay vong va chuyén dong trén dudng cong, lic nay sitc cin tic dung
1én hai banh xe chi dong khidc nhau, cho nén tdng mdmen tdc dung 1én truc clia cdc banh
rang hanh tinh khdac khong, b3i vy cdc banh ring hanh tinh sé quay.

Gia thi€t xe quay vong sang trdi thi nita truc bén trdi sé gidm s6 vong quay di mot
Iwgng 1a An':
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Z
s 2
An —nz—'

Trong do6:
n, — S6 vong quay clia banh ring hanh tinh.
Z, — SO ring clia banh ring hanh tinh.
7’ — SO ring cla banh ring nira truc bén trdi.

N&u tru6ce khi quay vong n’ =n” = n, thi khi dang quay vong sang trdi s& vong quay clia
ban truc bén trdi gidm di con lai la:
z
n'=n, -n, — (5.90)
Zl

Liic d6 s6 vong quay clia nifa truc bén phdi s€ ting 1én 1a:

Z
n"=n, +n, Z—i (5.91)

Cho trudng hop vi sai d6i xing thi Z'= Z" va tit (5.90) va (5.91) suy ra:
n' +n”=2n, (5.92)

Nhu vdy tong s6 vong quay clia cdc nifa truc khi xe chay thing ciing nhu khi xe quay
vong déu bing hai 1in s& vong quay clia v4 vi sai.

Tix (5.92) ta thiy: néu hdm hoan todn mdt ni¥a truc, vi du n’= 0 thi suy ra n’ = 2n,. Lic
nay bdnh ring hanh tinh quay xung quanh truc cia né va lin trén banh ring nia truc trdi
dang ding yén.

Trudng hgp thd hai gid thi€t vd vi sai ddng yén, tifc 1a n, = 0 thi ta suy ra tr (5.92):
n'= -n’ nghia 12 n€u quay banh ring trdi theo mdt chiéu va him vé vi sai lai thi banh phai sé&
quay ngudc chiéu v6i sd vong quay bing nhau. Trudng hdp nay xdy ra trong thuc t&€ khi
phanh dot ngdt bing phanh tay (n€u cd cAu phanh nay nim & truc thit cdp cda hdp s6). Liic
ndy truc cdc ding dirng lai va dan dén vo vi sai ciing dirng lai. Do hai banh xe c¢6 hé s6 bim
véi dudng khong bing nhau nén cé thé quay vdi van toc bing nhau, nhung vé hai hudng
ngugc nhau.

Nhu ching ta da biét o = % va k€t hgp véi (5.92) chiing ta suy ra:

0'+0"=20, (5.93)

5.5.3.3.2. Dong luc hoc cia visai :

O phin nay chiing ta s& khdo sdt viéc phan b6 mdmen d&n cdc nita truc khi c6 tinh d&n
ma sdt & bén trong cd ciu vi sai.
Gia thi€t xe dang chuyén dong 6n dinh, chiing ta s& c6 phuong trinh cin bing momen:
M, = M'+M" (5.94)
o) day:
M, — Momen truyén dén vd vi sai dang xét.
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M’ — Momen truyén d€n nia truc bén tréi.
M”  — Mémen truyén dén nita truc bén phai.
P& tinh d&€n mat mat trong vi sai do ma sat giita cdc chi ti€t khi vi sai hoat dong, chiing
ta thira nhin mdmen ma sdt M, khi van t6c goc ciia cdc truc khdc nhau.
Liic nay gia thi€t xe dang quay vong sang phii (o'> ®") thi cong sudt mit mat do ma
sdt N, s€ la:

N, = Mr(‘”;‘” j (5.95)

Trong trudng hdp nay tdng cong sudt truyén dén cdc nia truc phdi bing cong suit
truyén dé€n v vi sai trir di cong sudt ma't mat N, :

N +N”=N,—- N;

Tic la:
Mo+ M.0" = Mew,~ N; (5.96)
Trong do:
N - cong suit truyén qua nifa truc trdi.
N’ _ cong suat truyén qua ni¥a truc phai.
N, — congsuittruyén qua vo vi sai.

Tir (5.95) dén (5.96) ta c6:

M 0+M".0"= M, o, —Mr((”;‘” j (5.97)
Thay (5.93) va (5.94) vao (5.97) ta c6:

M’ =0,5M, - M,) (5.98)

M” =0,5(Mg + M) (5.99)

LAy (5.99) chia cho (5.98) ta dudc:

M' _M,+M, (5.100)
M M, - M,

Biéu thitc (5.100) cho thdy ty s6 momen phin bd trén cdc nia truc phu thudc vao
momen ma st M, & bén trong vi sai. D& dang thdy ring M” > M’ va sy phan bd lai mdmen
nay phit hdp véi sy thay d6i mdmen cidn tdc dung 1én hai banh xe trdi va phai. B&i vi khi xe
quay vong sang phdi (nhu gid thuy€&t di néu) thi mdmen cin tdc dung 1én bianh xe bén phai
16n hon mdémen tdc dung 1é€n banh xe bén trii.

Néu xe quay vong sang trdi thi mdmen cdn tdc dung 1én bdnh xe bén phai s& nhd hon
momen c4n tdc dung 1én banh xe bén trdi va ching minh tuong tu nhu trén ta lai c6 M” < M.

Nhu vay khi tinh todn cdc nira truc va cdc banh ring nita truc, ching ta phdi 18y gi4 tri
momen bing mot nira mémen truyén dén vi sai nhan vdi hé s8 du tritk > 1.

5.5.3.4. Anh hudng ciia vi sai dén tinh chdt kéo ciia 616 :
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Tinh chat kéo clia xe dugc thé hién qua tdng lyc kéo clia cdc banh xe chii dong. Nhu
ching ta da bi€t luc kéo clia cdc banh xe chi dong bi gidi han bdi cdc luc badm gifta cdc bdnh
xe véi mit dudng. Nhu vay, cdc luc bam giita cdc banh xe v6i mit dudng xdc dinh tinh chat
kéo téi han cua xe.

Trong khi d6, cdc luc bam v6i mit dudng thay ddi ro rét khi trong hé thdng truyén luc
c6 vi sai hodc khong c6 vi sai. Va né€u c6 vi sai thi mic dd hoat dong ciia cdc vi sai s& dnh
hudng dén gia tri cdc luc bam, titc 1a ¢6 dnh hudng dé€n tinh chat kéo cia xe.

Vay trude khi xét d€n 4nh hudng ctlia vi sai d&n tinh chit kéo cia xe, ching ta phdi lam
quen v&i hai hé s sau day dic trung cho miic dd hoat dong clia vi sai.

5.5.3.4.1. Hé s6 ham cua visai ky, :

1\4r B MH_M'
M, M'+M'

kp (5.101)

Khi ma sdt bén trong vi sai M; =0 thi k, =0.

Khi ma sdt bén trong ting din 1én thi gid tri k, cling ting dan 1én va khi M, = M, thi
kn=1, ldc nay vi sai bi ham hoan toan (khong hoat dong dudc).

Nhu vay khi ky nhan mot gid tri bat ky trong khodng [0;1], thi gid tri d6 cho thdy mic
dd hoat dong clia vi sai nhiéu hay it.

Pé ting kha ning bim clia cdc banh xe chl dong, ngudi ta thudng ham cdc bd vi sai
lai.

Tuy nhién d€ st dung triét d€ Ivc bam cda cdc banh xe chii dong vdi mit dudng, ngay
c4 khi hé s6 bdm ¢ dudi mdi banh xe rat khdc nhau, cling khong nhat thi€t phdi him vi sai
hoan toan vé1 k= 1.

Tir (5.101) chiing ta c6 thé tim dudc gid tri t6i wu cda ky, néu ta thay th€ M’, M” biing
cdc gid tri khdc nhau 16n nhat c6 thé cé dugc trong thuc t€ do sy khidc nhau cta ¢ dudi mdi
bédnh xe.

Gia thiét ta c6 loai xe bo tri theo cong thic 4 x 2, tdi trong 1én hai banh xe chd dong
déu biing nhau.

Trong nhiéu trudng hdp mot trong hai banh xe bi trugt quay (do hé s& bam clia dudng
dudi hai banh xe khic nhau) va xe khong chuyén dong dugc. Giad thi€t mot banh xe & vi tri
clia dudng c¢6 hé s6 bdm @uax va mot banh xe & vi tri dudng c6 hé s6 bam @iy Liic nay goi
0,5Z, 1a phén lyc tic dung 1én mdt banh xe chi dong & ciu sau va 1, 12 ban kinh lin cla
banh xe ,ta co:

M = 0,5.22.(pmin.rbx

M? = 0,5.Z5.@max.Tox
Trudng hop x4u nhat 12 khi @max = 0,8 VA @umin = 0,1 thay cdc gid tri trén vao (5.101) ta

_ O’S'ZZ'rbx( max _(Pmin) _ 0,3-0,1 -

= = ~ (0,78 (5.102)
0’5'Z2 Thx ((Pmax + P min ) 0’8 + 0’1

h

Thuyc t€ cho thdy véi cdc gid tri ky > 0,78 khdng lam cho tinh chit kéo clia xe tot hon.
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Thong thudng cdc gid tri Gmax VA Qmin dudi cdc banh xe chénh 1éch nhau khong nhiéu
nén k;, = 0,3+0,5.

N&u kj, cang 16n thi xe s& rat kho diéu khi€n, vé xe mon nhanh va khi gip dudng tron
c6 thé c6 hién tugng xe trugt ngang.

Trong trudng hgp mdmen ma sdt M; ty sinh ra bén trong vi sai khi vi sai lam viéc thi ky,
dudc goi 1a hé s6 ty ham.

Trudng hgp n€u mdémen ma sdt M; sinh ra do c¢d cAu hdm vi sai thi k, dudc goi 1a hé s§
ham cudng buc.

D6i véi vi sai badnh ring n6én hé s6 tw him ky, =~ 0, 1.

5.5.3.4.2. He¢sé gaivisaik,:

ko 12 ti s6 gitta momen truyén d€n badnh quay chdm va banh quay nhanh:

M"
k, =— 5.103
e\ ( )
Trong do6:
M’ — mdémen truyén dén banh xe quay nhanh.
M” - moémen truyén dén banh xe quay chim.
T (5.102) va(5.103) ta ¢6 moi quan hé gitta ky, va k:
l1+k
k .= h (5.104)
I-k,

Nhu vay khi ky, thay d6i tr 0 dén 1 thi k, s& thay ddi tuong Gng tir 1 dén oo.
5.5.3.4.3. Anh huéng ciia vi sai dén tinh chdt kéo ctia xe nhidu cdu chii dong :

* Gid thiét xe cé n cdu chi dopng, khong cé vi sai giita cdc cdu (truyén dong ciing) va
cdc vi sai gitta cdc banh xe da bi ham cing :

Chiang ta ky hiéu: Z,", 7., Z,’, 725", ..., Zy’, Z,"’ 1a cac phan luc thazlng ding cua dudng
tdc dung 1én bdnh xe chi dong tudng ng vdi cdc cdul;2;.:nva o1, 01, 02, 027, .y On,
@n’ 12 gid tri hé s& bdm clia cdc bdnh xe tuong tng.

Trong trudng hop nay Iyc kéo & mdi banh xe dat gid tri cuc dai va bing lyc bdm clia
banh xe d6 véi mit dudng. Lic nay luc kéo gidi han cda xe theo di€u kién bdm sé& 1a:

Xgh =2, Q) +2," @+ A+ L) 0+, e, = Z(Zi'(Pi'+Zi”(Pi”) (5.105)

i=1

* Xét truong hop xe cé n cdu chii dong nhung liic nay vi sai giita cdc bdnh xe hoat
dong tu do (hoan toan khong bi ham) :
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Gia thi€t ma sdt bén trong cdc vi sai v cling nhd M, ~ 0 nén kj, coi nhu biing khong, lic
nay vi sai s& phan bd déu mémen cho hai banh xe trdi va phdi: M;" = M;”’
Liic nay luc kéo gidi han clia xe theo diéu kién bam sé& la:

Xgh = Zl(plmin + Z2(p2min ...t Zn(anin = zzi(pimin (5106)
i=1

Trong do:

71,7, ..,7,— La phan lyc thezmg ding clia dudng 1én ciu thi 1;2;..;n

@ 1mins P2min, --» Pomin — LA hé s& bam nhd chon tif hai hé s6 bdm ciia banh xe trdi va phai
cla cau thd 1;2; ..; n.

* Xét xe co hai cau chu dong (4 x 4), ¢6 vi sai giita cdc cdu va vi sai giita cdc bdnh xe
déu la logi doi xitng :

TAt cd cdc vi sai déu khong bi ham (gia thi€t M, ~ 0 nén k;, ~ 0). Liic nay luc kéo gidi
han ctia xe theo diéu kién bam sé& 1a:

X =(Z,+2,)0., (5.107)
0 day:
@min — H& s6 bdm nhd nhat trong tit cd cdc hé s& bdm clia cdc banh xe chid dong véi
médt dudng.

Nhu vay néu trong hé thdng truyén Iyc cé st dung cdc bo vi sai va ching & trang thai
hoat dong ty do (khong bi him) va néu hé s§ bam dudi clia cdc badnh xe khdc nhau thi tinh
chit kéo ctia xe sé& kém di (tiic 12 t6ng cdc luc kéo clia cdc banh xe chi dong s& gidm).

* Quan hé giita luc kéo va hé s6’ham vi sai :

+ Trudng hop 1: Hé s& bdm dudi 2 banh xe trdi va phdi chénh 1&énh nhau khdng nhiéu.
— D6i v6i banh xe quay nhanh:

_M 05M,-M,) M| (

L,

X' 1-k,) (5.108)

I, 21,

X X

— D6i v6i banh xe quay chim:

M"  05M,+M M
xr=M_0SM, + M) _ M, (1+k,) (5.109)
I‘bx rbx 2rbx
Trong do:
X’, X” - Luc kéo ciia banh xe quay nhanh va quay cham.
M’,M” — Momen xoin truyén d&én banh xe quay nhanh va quay chim.

Ta thdy X’ va X” 14 ham s& bac nha't clia k,. Khi bi€u dién trén db thi thi:
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M
X +X”= —% =const.
I'yp

M
Tai gi4 tri k, =0 thi X’ = X” = —2 (hinh 5.54)
2rXb

Khi ky, bién thién tir 0 d€n 1 thi X’ gidm din va X” ting dan; Phan bén phai dd thi ta vé
dudng chAm chdm vi doan nay bi€u dién cic gid tri clia lyc kéo véi ¢ > 0,75 qud 16n.

Xl XH

MO X'+ X
To

Hinh 5.52: P thi bi€u dién m&i quan hé cda X’, X” v6i K;, khi hé s6 bam chénh 1éch nhau
khong nhiéu.

+ Trudng hop 2: Hé s6 bam dudi hai banh xe trdi va phai chénh l&éch nhau ri't nhicu

Xv Xu //
s
/
//
X'+ X" : J
L
[
| s
X” I
!
I
| Kh
[ ] |
0 0,5 0,78 ]
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Hinh 5.53: Mo6i quan hé clia X°, X v6i K;, khi hé s& bam chénh 1éch nhau rit nhiéu.

Theo biéu thic (5.95) ta c6:

M
M" 1 X" 1+ky
== 20X 2 5.110
E M M X 1-ky 110
Tpx
Suy ra:
X”=X,1+kh
1-ky
Va X’ dudc tinh nhu sau :
Z)
X'= —=.0m
> Pmin

0] day:
(Pmin = 0’1; (Pmax = 0,75.
Z,— Phén lyc thing ditng clia dudng 1én ciu sau chi dong.

5.5.4. Bdn truc:
5.5.4.1. Cong dung, yéu cdu, phén loagi :

5.5.4.1.1. Cong dung :

Diing dé€ truyén momen xoin tir truyén Iyc chinh d&€n cdc banh xe chi dong. Néu ciu
chi dong 1a loai ciu lién (di kém véi hé thong treo phu thudc) thi truyén ddng dén cdc banh
xe nhd cdc nira truc. Néu cau chi dong la cdu rdi (di kem véi hé thdng treo doc 1ap) hoic
truyén mdmen dén cdc banh din huéng 1a banh chi dong thi ¢é thém khép cdc ding dong

toc.

5.5.4.12. Yéucdu:

V&i bat ky loai hé thdng treo ndo, truyén dong d&€n cdc banh xe chii ddng phii ddm bio
truyén két mdémen xoin.

Khi truyén mémen xodn, van tdc géc clia cdc banh xe chi dong hoic bianh xe din

huéng vira 1a chi dong déu khong thay déi.

5.5.4.1.3. Phdn loai :
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* Theo két cdu ciia cdu chia ra 2 logi:
Cau lién.
CAu rJi (cau cit).

* Theo miic dp chiu luc hudng kinh va luc chiéu truc chia ra 4 logi:

Loai nita truc khong gidm tdi (hinh 5.54-a). G loai ndy bac dan trong va ngoai déu dat
tryc ti€p 1én nia truc. Lic ndy nira truc chiu todn bd cdc luc, cdc phdn lyc tir phia dudng va
lyc vong ctia banh ring chiu.

Loai ntra truc khong gidm tdi & cac xe hién dai khong dung.

Loai nra truc gidm tdi mot nda (hinh 5.54-b). O loai nay bac dan trong dait trén v vi
sai, con bac dan ngoai dit ngay trén nia truc.

Loai ntfa truc gidm tdi ba phin tu (hinh 5.54-c). o) loai nay bac dan trong dit 1é€n vo vi
sai, con bac dan ngoai dit trén v4 cau va 16ng vio trong moayd clia banh xe.

Loai nita truc giam tai hoan toan (Hinh 5.54-d). O loai nay bac dan trong dit 1én vo vi
sai, con & bén ngoai gdm cé hai bac dan dit gin nhau (c6 thé 13 mot bac dan con, mdt bac
dan cdu). Chiing dugc dit 1én vé cdu va 1dng vao trong moayd clia banh xe.

5.5.4.2. So'dob cdu tao cdc logi bdn truc :
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m2 Gz
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0 | T
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| " LL—
Y —} :
-
Xk Xip B/2
Z1 7.
Y
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Y
l me G2
©)
Rl RZ
I T'bx N b a a
O (O] TH [4
[ w R"
- Yé} R" Y:
Xk Xip B/2 B/2
Zl Zl
Y
m2 G2
d)
I n Ri
T'bx f
. U
Xik Xip B/2
71

Hinh 5.54: Sd d6 c4c loai ntra truc va cac luc tic dung.

o o0 o

- Ntra truc khong gidm tdi.

- Nita truc gidm tdi mot nia.
- Ni¥a truc gidm tai ba phan tu.
- Ntta truc gidm tdi hoan toan.
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CHUONG 6

PHANH O TO VA HE THONG PHANH

Muc tiéu :

Sau khi hoc xong chuong nay cédc sinh vién c6 kha ning :

Néu dugc cong dung, yéu ciu va phan loai hé thdng phanh.

X4dc dinh dugc lyc phanh va cdc momen tdc dung 1€n banh xe khi phanh.
Xdc dinh dudc Iyc phanh 6 t6 va diéu kién bdo ddm phanh t&i vu.

Tinh todn dugc mdmen phanh can thiét tai cdc cd cAu phanh.

Xdac dinh dugc cac chi tiéu danh gid hi€u quéa phanh.

Trinh bay dudc phan bd luc phanh va 6n dinh ctia 6 to khi phanh.

Trinh bay dudc vé phanh chong him cting ABS, kh3 ning ning cao hiéu qui va on
dinh cuia 6 t6 khi phanh.

8. V& dudc so dd ciu tao hé thong phanh dau, phanh khi va phanh thiy khi.
9. Tinh todn dudc cd cdu phanh gudc.

10. Tinh todn dugc truyén ddong phanh.

Nk wbh =
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6.1. CONG DUNG, YEU CAU VA PHAN LOAI HE THONG PHANH :
6.1.1. Cong dung :

Hé thong phanh diing dé gidm tdc do clia 6 té cho dén khi dirng han hodc d&€n mot toc
do can thi€t nao day. Ngoai ra hé thdng phanh con ding dé giit 6 td ditng & cdc doc.

Doi v6i 6 td hé thong phanh 12 mdt trong nhitng cum quan trong nhat, b&i vi né ddm
bao cho & to chay an toan & tdc do cao, do d6 c6 thé niang cao dugc ning suit vin chuyén.

Hé thong phanh gdm c6 c¢d cAu phanh d€ him truc ti€p téc do géc clia cdc banh xe
hodc mdt truc nao day clia hé thdng truyén luc va truyén dong phanh d€ din dong cdc co cau
phanh.

6.1.2. Yéucdu:

Hé thong phanh phdi ddm bdo cdc yéu cau sau :

+ Quing dudng phanh ngin nhi't khi phanh dot ngdt trong trudng hop nguy hi€ém, mudn
c6 quing dudng phanh ngin nhat thi phdi dm bio gia téc chAm dan cuc dai.

+ Phanh ém diu trong bat k¥ moi trudng hgp dé ddm bio sy 6n dinh clia 6 to khi phanh.

+ Piéu khién nhe nhang, nghia 14 lvc tic dung 1én ban dap hay don di€u khién khong
16n.

+ Thai gian nhay cdm bé, nghia 13 truyén dong phanh c6 dd nhay cdm 16n.

+ Phan b6 mdmen phanh trén cdc bidnh xe phdi theo quan hé st dung hoan toan trong
lugng bdm khi phanh véi bat ky cudng do nao.

+ Khong c6 hién tugng tu siét phanh khi 6 td chuyén dong tinh tién hoic quay vong.

+ Co cAu phanh thodt nhiét tot.

+ Gift dugc ty 1& thuan giita luc trén ban dap hodc don diéu khién véi lyc phanh trén
banh xe.

+ C6 kha nidng phanh khi diing trong thdi gian dai.

6.1.3. Phdn loai :

Tuy theo cdch bd tri co cAu phanh & cdc banh xe hodc § truc clia hé thdng truyén lyc
ma chia ra phanh banh xe va phanh truyén luc.

3 6 0 ¢ cdu phanh chinh dit & banh xe (phanh chin) con cd cAu phanh tay thudng dit
§ truc thit cap cia hop s6 hoic hop phan phdi (6 t6 2 cAu chli dong). Ciing c6 khi cd ciu
phanh chinh va phanh tay ph&i hgp lam mot va dit & banh xe, trong trudng hgp nay sé lam
truyén dong riéng ré.

Theo bd phan ti€n hanh phanh, c6 cAu phanh con chia ra phanh gudc, phanh déi va
phanh dia.

Phanh gudc st dung rdng rdi trén & td con phanh dia ngay nay dang c6 chiéu huéng dp
dung. Phanh ddi dudc st dung & cd cAu phanh phu (phanh tay).

Theo loai bo phian quay, cd cAu phanh con chia ra loai trong va dia. Phanh dia con chia
ra mot hoic nhidu dia tly theo s6 lugng dia quay.
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Cd cau phanh con chia ra loai cin biing va khong cAn biing. Cd cAu phanh cin bing khi
ti€n hanh phanh khong sinh ra Iyc phu thém 1én truc hay 1én 8 bi clia mayd banh xe, con c6
cdu phanh khdng can bing thi ngudc lai.

Truyén ddng phanh c6 loai co, thly, khi, dién va lién hop. G 6 t6 du lich va 6 t6 van tai
tdi trong nhd thudng dung truyén dong phanh loai thily (phanh diu). Truyén ddng phanh
biang khi (phanh hoi) thudng dung trén cdc 6 tO van tai tdi trong 16n va trén 6 t6 hanh khach,
ngoai ra con dung trén 0 td van tdi tdi trong trung binh c¢é ddng co diézen ciling nhu trén cdc
6 to kéo d€ kéo doan xe. Truyén dong phanh bing dién dugc diing & cac doan 6 to. Truyén
ddng loai cd chi dung G phanh tay.

6.2. LY THUYET VE QUA TRINH PHANH :

6.2.1. Luc phanh va cac momen tdac dung lén banh xe khi phanh :

Iy,

Zy

Hinh 6.1: So db lyc va momen tdc dung 1én banh xe khi phanh.

Khi dap phanh thi § ¢ cdu phanh tao ra mdmen ma sdt con goi 14 mdmen phanh M,,
Tai ving ti€p xic gilta binh xe v6i dudng xud't hién lyc phanh (P,) ngugc vé6i chiéu chuyén
doéng cia 6 to.

Ta co:

P,= 2 (6.1)

162

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Véi :
M, — Momen phanh tdc dung 1én banh xe.
P, — Luc phanh tdc dung tai diém ti€p xic gilta banh xe v6i mat dudng.
Iy — Bdn kinh tinh todn ctia banh xe.

Khi mdémen phanh M, ting thi lyc phanh P, ting, nhung lyc phanh khong thé ting mot
cdch tiy y. BSi vi lyc phanh 16n nhat bi gidi han bdi diéu kién bdm gifta bdnh xe vdi mit
dudng, nghia la:

Ppmax = Py = Zp.@ (6.2)

Trong do :
P, — Luc bdm doc gilra banh xe v6i mit dudng.
Z, — Phén lyc phdp tuyén tdc dung Ién banh xe.
¢ — Hé sd bam doc gifta banh xe v4§i mit dudng.

Khi phanh, ngoai mdmen phanh, con ¢c6 mdémen quéan tinh Mj, va mémen cdn ldn tdc
dung l1&én banh xe.Bdi vay lyc him tdng cdng tic dung Ién banh xe s& 12 :

M +M,-M, M. -M.
Pp= 2 P _p TR (63)

I, L,

Trong qué trinh phanh, do M, ting dan nén P, cling ting dan I&n va d&€n mot lic ndo d6
P, = Pymax = P, thi cdc bdnh xe bi trugt 1€t. Khi banh xe bi trugt 1€t hoan toan thi hé s6 bdm ¢
gidm xudng gid tri Pmin, cho nén lyc phanh ciing gidm xudng gid tri nhd nhat, din dén hiéu
qua phanh thdp nhit. Ngoai ra, n€u cdc banh xe trudc bi trugt 1€t s& 1am mat tinh din huéng
khi phanh (xe khong diéu khién dugc), con né€u cdc banh xe sau bi trugt 1€t s& 1am mat tinh
on dinh khi phanh (cdc banh xe d& dang bi trudt ngang khi c6 Iyc ngang nhé tic dung Ién xe).

Tir biéu thitc (6.2) ta thiy ring d&€ c6 P, 16n thi cd hé s6 bim @ va Zy, déu phai c6 gid tri
16n. Cho nén dé€ st dung hét toan bo trong lugng bam clia xe, chiing ta phai bd tri co ciu
phanh § tit cd cdc banh xe.

Khi phanh, dong ning hoic th& ning clia xe bi tiéu hao cho ma sdt gita md phanh va
trong phanh, giita 16p va mit dudng ciing nhu d€ khic phuc cic luc cdn chuyén dong.

Né&u momen phanh cang ting thi cd ning bi€n thanh nhiét ning giita tréng phanh va
m4 phanh, gitta 16p va mit dudng cang ting.

Khi banh xe bi him cténg hoan toan thi cong ma sdt gifta tréng phanh va ma phanh
ciing nhu sy cdn lin khong c6 nita, td't cd ning lugng hau nhu bi€n thanh nhiét ning § viing
ti€p xiic giita 16p va mit dudng.

Su trugt 1€t s& 1am gidm hiéu qua phanh,ting d6 mon clia 16p, ting dd trugt doc va dnh
hudng xau dén tinh dn dinh ngang ciia xe.
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6.2.2. Luc phanh 6 t6 va diéu kién bdo dam phanh t6i vu :

6.2.2.1. Luc phanhé to :

A
A

y
A
Y

Hinh 6.2: Cac luc tdc dung 1én 6 t6 khi phanh.

Céc lyc tdc dung 1€n 6t6 khi phanh:

+ Trong lugng toan b cla 6 to6 G dit tai trong tAm.

+ Luc can 1dn G cac banh xe trudc va sau Py, Pp.

+ Phén lyc thing goc tdc dung 1én cdc banh xe trudc va sau Z,, Zo.
+ Luc phanh § cdc banh xe trudc va sau Py, Pp).

+ Luc cdn khong khi P,,.

+ Luc qudn tinh P; do khi phanh c6 gia t6c cham dan.

Luc qudn tinh P; dude xdc dinh theo biéu thic sau :

G.
Pj = _Jp (64)
g

0] day :
g - Gia t&c trong trudng (g = 9,8 m/s?).
jo — Gia t8¢ cham dan khi phanh.

Khi phanh thi lyc cdn khong khi P, va Ivc cdn lin Py va Pp khong ddng k€, c6 thé b
qua. Sy bé qua nay chi gy sai s6 khodng 1,5 + 2%.

Bing cdch 14p cdc phuong trinh cin bing mdomen clia cdc luc tdc dung 1én 6 t6 khi
phanh ddi vé6i cdc di€m ti€p xic giita banh xe véi mit dudng tai E va F, ta c6 thé xdc dinh
cdc phan lyc thing géc Z; va Z, tdc dung Ién cdc banh xe ciu truc va ciu sau :

_ Gb+Ph,
Zi= — =G (6.5)
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Ga - Pjhg
L
Trong do :
a, b, hy — Toa do trong tdm ctia 0 t0.
L — Chiéu dai co s ctia 6 to.

Gi, G, — Téai trong tdc dung 1én cdc banh xe cau trude va ciu sau khi phanh.

Thay P; & cong thic (6.4) vao Z, va Z,, ta dudc :

G J)h Gb(, j,h
i h i h
Zz = 9 (a — Jp—g) = @[1 - Jp_gj = Zzt.mzp = G2t.m2p (68)
L g L ga
Véi
Gb Ga
Ly = T; Ly = T
i-h i h
my, =1+ Jp e ;mpy =1 - Jo e
ga
0 day :
Zi, Zo: — Phén luc thﬁng gbc tdc dung 1€n cdc banh xe clu trudc va cau sau khi xe

ding yén trén mit phing nim ngang (phan luc tinh).

myp, My, — HE s6 thay ddi tdi trong tdc dung 1én cdc bdnh xe cdu trudc va cdu sau khi
phanh.

Gi, Gy — Tai trong tinh tdc dung 1én cdc bdnh xe cAu trudc va ciu sau.

C4c lyc phanh sinh ra  cdc banh xe cAu trudc va ciu sau sé 12 :

G j,h

Po=Py=Z1¢o=—(b+" )¢ (6.9)
L g
G j,h

szqu,z:Zz(p: f(a—u) (610)

D& sit dung hét trong lugng bam clia 6t thi co cdu phanh dudc bo tri & cdc banh xe
truc va sau va luc phanh 16n nhi't doi véi toan bod xe 1a :

Ppmax =G ¢ (61 1)
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6.2.2.2. Diéu kién bdo ddm phanh t6i uu :

Phanh t8i wu c¢6 nghia 1a qud trinh phanh dat hiéu qud cao nhat. Qud trinh phanh ¢6
hiéu qua cao nhat thé hién qua cdc chi tiéu : Sp = Spmin> tp = tpmins jp = jpmax- V61 Sp, tp, jp 12
quing dudng phanh, thdi gian phanh va gia td¢ phanh.

Su phanh ¢6 hiéu qud nhAt 1a khi lyc phanh sinh ra & cdc bdnh xe ty 1& thuin véi tdi
trong tdc dung lén ching, ma tdi trong tdc dung 1€n cdc banh xe trong qud trinh phanh lai
thay ddi do lyc quén tinh P; tdc dung 1én xe.

Trong trudng hgp phanh ¢6 hiéu qua nhat thi ty s6 gifta cdc luc phanh & cdc banh xe
truGe va sau la :

Ppl 0.2,

P, ©Z, , Ga-Ph,

Z, Gb+Pjhg
Z

(6.12)

Trong qué trinh phanh thi luc cdn lin Py va P, khong ddng k€, ¢6 thé bd qua, do dé cb
thé viét :
Pj = Ppl + sz

Va Pimax = Pomax = G ¢ (6.13)
Thay Pjmax vao biéu thic (6.12), ta ¢6 :

P,

P, a-¢h

b+o¢h
_ 2T, (6.14)

g

Biéu thiic (6.14) chinh 13 diéu kién d€ ddm bio su phanh c6 hiéu qud nhat. Nghia 12 d€
ddm bdo phanh t3i vu thi khi phanh quan hé gitta cdc luc phanh P,; va Py, phdi ludn théa man
biéu thirc (6.14).

Do trong qué trinh phanh toa d6 trong tim (a, b, hy) va hé s6 bam doc ¢ ludn thay d6i

cho nén ty s& P lu6n thay d6i. Mudn vay phdi thay d6i dugc mdémen phanh M,;, M,,; sinh
p2

ra § cdc cd cAu phanh dit & cdc banh xe cdu trudc va cdu sau. D€ thay ddi M,; thi phai thay
ddi 4p sud't diu hoic khi nén din dé€n cdc xy lanh & cdc banh xe (phanh diu) hoic din dén
cdc bau phanh (phanh khi). O hé thong phanh thudng, su thay d6i 4p sud't néi trén 1a khong
c6, nén khi phanh gip, sau mot thdi gian ngin trong tdng thdi gian phanh, thi G, (hoic Z,)
tdng 1&n, G, (hodc Z,) gidm xudng, din d&€n lyc bdm Py ting, Py, gidm, hau qud 13 : Py <
Po1, Pp2 > Py, 1am cho cdc banh xe clu sau bi ham cirng va trugc 1€t hoan toan. Lic nay chi
can mot lyc ngang nhd tic dung 1én xe 1a cdu sau sé& trudt ngang, lam cho d6 6n dinh cia xe
gidm nhanh, xe bi quay ngang va c6 kha ning bi 1at dd.

Vi th€, d€ trdnh xdy ra hién tugng nay, hién nay trén nhiéu xe di bd tri b diéu hoa lyc
phanh hoiic bd chdng him cting banh xe khi phanh. Cdc cd cAu nay sé ty dong di€u chinh lyc
phanh & cdc banh xe bing cdch thay ddi quan hé dp sudt din dong phanh d&n cic cd ciu
phanh & cAu trudc va cdu sau.
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6.2.3. Mémen phanh cdn thiét tai cdc co cdu phanh :

Mémen phanh sinh ra & cdc co cAu phanh ciia 6 t6 phdi ddm bdo gidm t6c dd hodc dirng
0 t6 hoan toan véi gia tdc cham dan trong gidi han cho phép. Ngoai ra con phdi ddm bio giit
0 t6 ditng & do doc cuc dai (mOmen phanh sinh ra & phanh tay).

D6i vé6i 6 to luc phanh cuc dai c6 thé tic dung 1én mot banh xe & cdu trude khi phanh
trén dudng bing phing la:

G Gb
By =—tm, ¢ = ——m, ¢ (6.15)
G cau sau la:
G Ga
P, =fm2p<p = Sy M@ (6.16)
0 day:
G — Trong lugng 6 t khi tdi day.

Gi, Go  — Tai trong tuong tng (phan lyc cla dit) tdc dung 1én ciu truc va sau & trang
thdi tinh, trén bé mit nim ngang.
myp, My, — HE s8 thay ddi tdi trong tuong ¢ng 1én ciu trudc va cau sau khi phanh.

a,b — Khodng c4ch tuong ng tif trong tAm & 0 dén cau tru6c va ciu sau.
L — Chiéu dai cd sd clia 6 t0.
[0) — Hé s8 bam doc giita 16p va dudng (¢ = 0,7 + 0,8).

Céc hé s6 myp, my, cho trudng hgp phanh véi cudng do phanh I6n nhat (j, = jpmax) S€ 12 :

h ¢'h

Jmax g

m, =1+ o -1+ bg (6.17)
m,, =1 - by @by (6.18)
ga a
Trong do:
h, — Chi€u cao trong tAm clia 6 to.
g - Gia toc trong trudng.

jmax — Gia tdc chim dan cyc dai khi phanh.

9

@ - Heé s6 diic trung cho cudng do phanh. (¢’ = Jmax

0 6 td cd cAu phanh dit truc tiép & tdt ¢4 cdc banh xe (phanh chan). Do d6 mdmen
phanh tinh todn cin sinh ra clia mdi cd cAu phanh & ciu trude 1a:

G G .
M, = %mlpcprb :Z(b +o'h))or, (6.19)
O cAu sau (0 t0 hai cau) la:

2t

G ,
M, = 5 m,, (prb:Z(a - ¢'h,)or, (6.20)

p2
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Trong do:
rp, — Ban kinh 1am viéc trung binh cla banh xe.

Khi tinh todn c6 thé chon ¢’ = 0,4+ 0,5 va ¢ = 0,7 =+ 0,8.
Ping vé két cAu clia ¢d cdu phanh guéc ma xét thi mdémen phanh M,; va M, phdi
bing:
My =My + M™", 6.21)

Mp=M'p+M7pn (6.22)
o) day:
M’pi, M”’p1 — MOmen phanh sinh ra 8 mé phanh truc va md phanh sau ciia mdi co
ciu phanh & cau trudc.
M’, M”’5,  — Momen phanh sinh ra § ma phanh tru6c va md phanh sau cia mdi co
cdu phanh & cdu sau.

6.2.4. Xdc dinh cdc chi tiéu ddnh gid hi¢u quda phanh :
6.2.4.1. Gia téc chgm dédn khi phanh :

Gia t6c cham din khi phanh 12 mot trong nhitng chi tiéu quan trong d€ danh gid chat
lugng phanh 6t6. Khi phan tich cdc luc tdc dung 1én 6 to c6 thé viét phuong trinh cin bing
lyc kéo khi phanh 6 t6 nhu sau :

Pj = Pp + P¢+ Py, + PT] el o] (623)
0] day :
P; — Lyc qudn tinh sinh ra khi phanh 6t6.
P, — Luc phanh sinh ra § cdc banh xe.
P; — Luc céan lin.
P, — Luc can khong khi.
P, — Luyc d€ thing tiéu hao cho ma sat co khi.
P, — Luc cdn lén doc. Khi phanh trén dudng nim ngang thi lyc cin 1én doc P; =0.

Khi phanh thi Py, P; va P, khong ddang ké, c6 thé bd qua. Sy bd qua nay chi gay sai s§
khodang 1,5 + 2%.
Khi b qua cdc lyc Py, Py, P,, va khi 6 td phanh trén dudng nim ngang P; = 0, ta ¢6
phuong trinh sau :
P,= P, (6.24)

Luc phanh 16n nhAt Ppmax dudc xdc dinh theo diéu kién bam khi cdc banh xe bi phanh
hoan toan vi ddng thdi theo biéu thifc :

Ppmax =G ¢
Hay 8.9 jomax = G @ (6.25)
g
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8; — Hé s0 tinh dén 4nh hudng cdc trong khdi quay clia 6to.
Tir (6.25) ta x4c dinh dugc gia tdc chAm dan cuc dai khi phanh :

jpmax = ([;_g (626)

i

DE jpmax ting thi ta gidm §; va ting .
+ Gidm §; bing cach tich ly hop khi phanh gip.
+ Tdng ¢ bing cdch cdi thién tinh trang mit dudng.

6.2.4.2. Thoi gian phanh :
Thdi gian phanh ciing 13 mot trong nhifng chi tiéu dé danh gid chat lugng phanh. ThJi

gian phanh cang nhd thi chit lugng phanh cang t6t. PE xdc dinh thdi gian phanh c6 thé si
dung biéu thic sau :

. dv .
= - - 5 6.27
Jp at 5 (6.27)
0.
Suy ra : dt= —dv (6.28)
¢.g

Mudn xdc dinh thdi gian phanh nhd nht tymix cin tich phan dt trong giéi han tr thdi
di€m tng véi van toc khi bit ddu phanh vy, van tdc khi két thic phanh va (v > v,).

Vl 8i 8i
tpmin = [ ——dv = — (v = v2) (6.29)
vy ¢.g ¢.g

Khi phanh 6t6 d&n Itic ditng hin thi v, =0, do d6 :

d..v,

i

¢.g

(6.30)

tpmin =

T bi€u thifc trén ta that ring thdi gian phanh 6t6 nhd nhat phu thudc vao van tdc bit
dau phanh ctia 6td, phu thudc vao hé s & va hé sd bam ¢ giita cic badnh xe vi mit dudng.
P& cho thdi gian phanh nhd nhit cAn phai gidm &, vi vy ngudi l1di xe nén cit ly hop khi
phanh. Ngoai ra phdi thyc hién cdc bién phap dé ting hé sé bam doc ¢.

6.2.4.3. Quang duong phanh :
Quing dudng phanh la chi tiéu quan trong nhat d€ ddnh gid chit lugng phanh clia 6to.
b€ xac dinh quing dudng phanh nhé nhit, c6 thé sit dung biéu thic 6.27 bing cdch nhan hai
v€& v6i dS (dS — Vi phin clia quiang dudng), ta c6 :
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5= 28 4
dt 3,
Hay 1 : vdv = ";—gds (6.31)

i

Quing dudng phanh nhd nhat dudc x4dc dinh biing cdch tich phan dS trong gidi han tir v,
dénv,. Ta ch :

Vl 8 8 Vl
Spmin= [ —=vdv=—- [vdv (6.32)
vy ¢.g ¢.g vy
6' 2 2
Spmin = : (Vl -V, ) (633)
2.0.g

Khi phanh dé&n liic 6 t6 dirng hin v, =0 :

2
A

Spmin = (634)
2.0.g

Tur biéu thic trén ta thdy ring quing dudng phanh nhd nhat phu thudc vao van tdc
chuyén dong cda 6 to lic bit ddu phanh, phu thudc vao hé s6 bam ¢ va hé s tinh dén dnh
hudng cla cdc khéi lugng quay §;. P& gidm quing dudng phanh cin gidm hé s §; cho nén
né€u ngudi 1di cdt ly hgp trude khi phanh thi quang dudng phanh s& ngin hon.

Can luu § ring, theo cdc cong thidc trén thi jpmax, tmin, Spmin Phu thudc vao hé s6 bam o,
nhung do ¢ lai phu thudc vao tdi trong tic dung 1é€n cdc banh xe, tic 1a phu thudc vao trong
lugng toan bo cliia xe G. B&i vay jp, tp, Sp ¢6 phu thudc vao G, midc du trong cdc cdng thic
tinh jp, t,, Sp khong c6 mit cua G.

6.2.4.4. Luc phanh va luc phanh riéng:

Luc phanh va luc phanh riéng ciing 12 chi tiéu d€ ddnh gid chat lugng phanh. Chi tiéu
nay dudc dung thuin Igi nhat 1a khi thit phanh 6t6 trén bé thit. Luc phanh sinh ra & cdc banh
xe cia 6 té xac dinh theo biéu thic :

P,= — (6.35)

0] day :

P, — Luc phanh 6 t6.

M, — Mdmen phanh & cdc c¢d cau phanh.

r, — Bédn kinh lam viéc trung binh ctia banh xe.

Luc phanh riéng 1a lyc phanh tinh trén mdt don vi trong lugng toan bd G ctia 6 t0, nghia 1a :

p= % (6.36)
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Lyc phanh ri€ng cuc dai tng vdi khi lyc phanh cuc dai :

Ppmax — ﬁ —
G G

Prpmax =

¢ (6.37)

Tir bi€u thitc (6.37) ta thiy ring luc phanh riéng cuc dai bing hé s6 bam ¢. Nhu vay vé
1y thuy&t ma néi, trén mit dudng nhua khd nim ngang, lyc phanh riéng cuc dai c¢6 thé dat
dugc gid tri 75+80%. Trong thyc t& gid tri dat dugc thap hon nhiéu, chi khodng 45+65%.

* Nhdn xét :

Trong cdc chi tiéu ddnh gid chit lugng phanh thi chi tiéu quing dudng phanh 12 dic
trung nhat va c¢6 y nghia quan trong nhat, vi quing dudng phanh cho phép ngudi 14i hinh
dung dugc vi tri xe s& dirng truSc mot chuéng ngai vat ma ho phadi xi tri d€ khoi x3y ra tai
nan khi ngudi 14i xe phanh & t6c d6 ban dau nao diy .

Can chi y riing bon chi tiéu néu trén déu cé gid tri ngang nhau (gid tri tuong duong),
nghia 13 khi ddnh gi4 chdt lugng phanh chi cAn ding mdt trong bon chi tiéu trén.

6.2.5. Phdn bé’luc phanh va én dinh ciia 6té khi phanh :

Muén qud trinh phanh c6 hiéu qud nhat thi phan bd cdc luc phanh sinh ra § cdc banh xe
truSc Py va & cdc banh xe sau Py, phdi tudn theo bi€u thidc (6.14). N€u coi ban kinh clia bdnh
xe trudc 13 1y va banh xe sau lary, bing nhau trong qué trinh phanh ta c6 thé viét quan hé
gitta mdmen phanh & cac banh xe truéc My, va My, nhu sau:

M P,r, P

2 = =2 (6.38)
M P,r, P

pl

pl

K&t hop cédc bi€u thifc (6.14) va (6.38) ta c6 quan hé sau:
M
M

a—@h
= P (6.39)
b+¢h,

p2

pl

Trong do:
M, — Mémen phanh sinh ra & cdc banh xe trudc.
M, — Mdmen phanh sinh ra § cic banh xe sau.

Nhu vdy mudn ddm bdo hiéu qué phanh t6t nhit thi mdmen phanh sinh ra & cdc bdnh
xe trudc Mp; va mdomen phanh sinh ra G bdanh xe sau \Y S phdi tuin theo biéu thirc (6.39).

Mo6men phanh sinh ra & cdc banh xe trudc My; va mémen phanh sinh ra § cdc banh xe
sau My, c6 th€ xdc dinh tir di€u kién bam theo biéu thic sau :

Gr,.
M= Zito= —2P (b +g.hy (6.40)
Gur,.
Mp =@ Zo 1, = Tb(P(a— 0.hy) (6.41)
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Dai v6i 6 to da chit tdi nhdt dinh, ta ¢6 a, b, hy & dinh. Bing cdch thay ddi gid tri @
dua trén bi€u thic (6.40) va (6.41) ta c6 th€ vé dd thi My=fi(¢), M2 = f2(¢) nhu sau:

Trén hinh 6.3 1a d thi biéu dién quan hé giita M,; va My, vdi hé s6 bam ¢. Pudng nét
lién tng vdi 6 to day tdi, dudng nét dit tng vdi 6 to khong tai.

Hinh 6.3: D) thi biéu dién mdi quan hé giita mdémen phanh M,; vd M, v6i hé s6 badm o.

Tir dd thi 6.3 ¢6 thé vé& dd thi quan hé gitta mdémen phanh & cdc banh xe trudc My va §
cdc banh xe sau M, (hinh 6.4).

Do thi trinh bay & hinh 6.4 dudc goi 1a dic tinh phanh 1y tuéng clia 6 td. B&i vi néu
quan hé gita M, va M, theo ding dudng cong 1 (khi ddy tdi) hodc theo ding dudng cong 2
(khi khong tdi) thi § cdc banh xe truéc M, = My va & ciu sau M;2 = My (V6i Mg, Mg la
mdmen bam clia cdc badnh xe ciu trudc va ciu sau). Tc 12 mdmen phanh § cdc banh xe da
16n x4p xi bing mdmen bam tai moi thdi di€m trong sudt qué trinh phanh. Cho nén quing
dudng phanh s& ngén nhit, cic badnh xe khong bi ham citng trong khi phanh va ddm bdo dugc
on dinh cda 6 to khi phanh.
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Mp2 A

M,

[
>

Hinh 6.4: Budng dic tinh phanh 1y tudng cia 6 to.
1 - Pay tdi 2 - Khong tai.
D&i véi 6 t6 hién nay thudng diing din dong phanh thiy luc hodc din dong phanh bing
khi nén ,quan hé giita mémen phanh sinh ra & banh xe va 4p suit trong din dong phanh biéu

thi nhu sau :
M., =Kp4 (642)
M, =k;Pa (6.43)
o) day : )
Pidas P2a¢ — Ap sud't trong din dong phanh clia co cAu phanh tru6c va co cdu phanh
sau.

kivik, — Heéso ty lé tuong ing vSi phanh trude va phanh sau.

T cdc bi€u thidc (6.42) va (6.43) c6 thé xac dinh quan hé giita 4p suat trong din dong
phanh tru6c va phanh sau :

Poaa _ klMPZ

(6.44)
P1aa kszl

Trén hinh 6.5 trinh bay d6 thi quan hé giita 4p suit pjqq VA paas khi quan hé gifta cdc
momen phanh M, va My, tudn theo dudng dic tinh phanh 1y tudng.

Nhu vay d€ ddm bio su phanh 1y tudng thi quan hé giita 4p sud't trong din dong phanh
sau va trong dAn dong phanh trudc phai tudn theo dd thi trén hinh 6.5. D6 thi nay dudgc goi la
dudng dic tinh 1y tudng clia bd di¢u hoa lyc phanh.

Mudén ddm bdo dudng dic tinh p, = f(p;) theo diing dd thi trén hinh 6.5 thi bd diéu hoa
Iuc phanh phdi c6 k&t cau rat phic tap.

Hién nay trén 6 t6 d€ bdo ddm dudng dic tinh thyc t€ gin ding vdi dudng dic tinh ly
twdng ngudi ta phai bo tri hé thong chdng ham citng banh xe khi phanh.
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p2

0 » Pi

Hinh 6.5: D6 thi biéu dién quan hé giita 4p sudt trong din dong phanh sau va din dong
phanh truéc d€ ddm bdo sy phanh 1y tudng.
1 - Pay tdi 2 - Khong tai.
6.3. PHANH CHONG HAM CUNG ABS. KHA NANG NANG CAO HIEU QUA VA ON
DPINH KHI PHANH :

Muén nang cao hiéu qua va dn dinh clia 6 to khi phanh thi phdi ddm bdo dudc Py = Py,
v Py = Py, trong sudt qué trinh phanh. Vi n€u Py < Py va Py, < Py, thi quing dudng phanh
s& ting 1&n, con né€u P, > Py thi cdc badnh xe cdu trudc bi him céing va xe s& mat tinh dan
huéng (xe khong di¢u khién dugc) hodc néu Py, > Py, thi cdc banh xe cdu sau bj hdm cing va
trudt 1&t trén dudng, lic nay chi cAn mdt Ivc ngang nhd tdc dung 1én xe 12 cdc banh xe sé
trudt ngang va xe s& mat tinh dn dinh khi phanh. Khi cdc banh xe bi trugt ngang thi quy dao
chuyén dong clia xe sé thay ddi, néu lic nay luc quan tinh tic dung 1én xe qud 16n thi xe c6
thé bi lat dé.

Hién tugng nguy hiém néu trén thudng gip & hé thong phanh thutng c¢d di€n khi phanh
gap hoic phanh trén dudng tron c6 hé s& bam nhd.

Hién nay, van toc cda cdc loai 6 to cang ngay cang dugc ning 1én. B&i vy yéu cau
dic biét dugc dit ra cho hé thong phanh trén cdc xe ddi méi 1 phai loai trir dugc nhugc diém
16n vira néu trén ctia hé thdng phanh thudng. Cho nén, trén cdc 6 t6 hién dai da dudgc trang bi
hé thdng phanh chong ham cting ABS (Antilock Braking System).

Nhiém vu ctia hé thong phanh ABS 1a hiéu chinh lién tuc 4p sudt trong din dong phanh
dé luc phanh & cdc banh xe ludn ludn xap xi biing luc bam, nhd d6 cadc banh xe khong bi him
ciing va giif cho @6 trugdt giita banh xe vdi mit dudng thay ddi trong mot gidi han hep xung
quanh gid trj Ay, (hinh 6.6). Cho nén hé thong phanh ABS da ddm bdo dugc hiéu qud phanh
cao nhat, duy tri dudc tinh din huéng va tinh &n dinh t6t khi phanh (do xung quanh gid tri Ay
thi Ox ~ Qxmax V2 @y c6 gid tri twong doi 16n).
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Dung sai trugt cia ABS
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Hinh 6.6: D0 thi bi€u dién suthay ddi he s6 bam doc @x va h¢ s§ bam ngang @, theo do trugt tuong ddi A,
Tir do thi trén hinh 6.6 ta thAy hé s6 bAm mot mit phu thudc vao loai dudng va tinh

trang mat dudng, mit khdac con phu thudc vao do trugt ctia banh xe véi mat dudng khi phanh.
Heé s6 bam doc khi phanh dudc dinh nghia :

0y = - (6.45)

V6i dinh nghia trén thi ¢, = 0 khi luc phanh P, = 0, tic 1a lic chua phanh. Khi bit diu
phanh, @ ting nhanh va dd trugt A, ciing ting 1é€n. Khi d6 trugt nim trong khodng 15 + 25%
thi @x ® Qxmax, ddc biét khi A, = Apo = 20% thi @y = Qxmax V2 @y c6 gid tri khd 16n. BSi vay gid
tri Apo dugc goi 1a do trugt t6i vu. Thuc nghiém ching minh ring, ty ting loai xe ma Ay, c6
thé thay d6i trong gi6i han 15 =+ 25%.

0 hé thong phanh thudng, khi gip nguy hi€m, ngudi 14i dap manh 1én ban dap phanh
1am cho 4p sut trong din dong phanh ting cao, din d€n Py > P,; & cdc bdnh xe, 14p tic cdc
bdnh xe bi him ctéing va trugt 1€t hoan toan A, = 100%, do d6 ¢y gidm di gin mot nia, nén
lyc phanh Py; cling gidm di gin mdt nita, dong thdi khi A, = 100% thi @, ~ 0, din dén
Poy = ¢y Gy = 0, cho nén khd ning bim ngang cla cdc banh xe khong con nirta, lic nay chi
can mot Ivc ngang nhd tdc dung 1én xe 13 xe sé& bi trirdt ngang (hinh 6.7).

Uu diém vudt troi cia hé thong phanh ABS so v&i phanh thudng 13 : do ABS hiéu chinh
lién tyc dp sudt trong din dong phanh, nén do trugt A, chi dao dong trong gidi han 10 + 30%
(hinh 6.6). 0 trong gidi han ndy @y & Pxmax N€N Pymax ® Pxmax.Gp = Py, bdi vay hi€éu qua phanh
s& cao nhat. Mit khdc ¢y & trong gidi han nay ciling c¢6 gid tri khd 16n, nén Pyy = ¢,.Gy cling
c6 gid tri 16n, cdc banh xe s& khong bi trugt ngang, do d6 ddm bdo dugc tinh din hudng va do
on dinh cia xe khi phanh.
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Hinh 6.7: Su thay d6i hé s6 bam doc ¢x va hé sd bam ngang ¢, theo do trugt tuong ddi
Ap ctia banh xe khi phanh.

D& giit cho cdc banh xe khong bi ham ciing va ddm bdo hiéu qua phanh cao cin phdi
diéu chinh 4p sudt trong din d6ng phanh sao cho do trudt ciia banh xe v6i mit dudng thay
d6i quanh gid tri A, trong gi6i han hep. Cdc hé thong chdng hdm ciing banh xe khi phanh ¢6
thé st dung cdc nguyén ly diéu chinh sau day:

+ Theo gia toc géc cham dan cia banh xe dudc phanh (g).

+ Theo gid tri do trugt cho trude (Ap).

+ Theo gid tri cla ty s vin tdc goc clia banh xe véi gia tdc géc cham din cia nd.

Hé thdng chdng him cting banh xe khi phanh gdm cdc phan ti sau :

+ Cam bién d€ phat tin hiéu vé tinh trang ctia ddi tuong cin dudc thong tin, cu thé 1a
tinh trang ctia bdnh xe dang dugc phanh (cdm bi€n van tdc géc, cdm bi€n 4p suat,
cdm bién gia toc clia xe).

+ B0 diéu khién dé€ xit 1y cdc thong tin va phdt cdc Iénh nha phanh hoic phanh banh xe
(cdc bd diéu khién nay thudng 12 loai dién ti¥).

+ B9 thyc hién dé thuc hién cdc 1énh do bo diéu khién phat ra (bo thuc hién cé thé 1a
loai thiiy Iyc, loai khi hay loai hon hgp thiy khi).

Céc hé thong chong him citng banh xe hién nay thudng st dung nguyén ly diéu chinh

4p sud't trong din dong phanh theo gia tdc géc chadm din clia banh xe va & banh xe c6 b tri
cdm bi€n vin tdc géc. Bién thién clia van tdc géc theo thdi gian sé& cho ra gid tri gia tdc gdc.

Ching ta s& xem xét sy lam viéc cda hé thdng chdng him clng banh xe khi phanh
bing nguyén 1y diéu chinh theo gia tdc géc cham din.
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Trén hinh 6.8 trinh bay dd thi chi sy thay ddi mot s thong s6 cda hé thong phanh va
clia chuyén dong ctia banh xe khi c6 trang bi hé thdng chdng him ciing banh xe khi phanh.

Khi tdc dong 1én ban dap phanh thi 4p suat trong dAn dong ting 1én, nghia 12 mémen
phanh M, ting 1é€n 1am ting gid tri cla gia 8¢ géc chdm dan cla bdnh xe va lam ting do
trudt cda né. Sau khi vugt qua diém cuc dai trén dudng cong @y = f(Ap) thi gia toc géc chim
dan clia banh xe bit dau ting dot ngdt. Piéu nay bdo hiéu banh xe c6 xu huéng bi him ciing.
Giai doan nay clia qua trinh phanh c6 bd chdng ham citng banh xe s& tng v6i cdc dudng cong
0-1 trén hinh 6.8 a, b va c. Giai doan nay dudc goi 1a pha I (pha bt dau phanh hay 1a pha
ting 4p sudt trong din dong phanh).

B0 diéu khién cda hé thdng chdng ham citng banh xe khi phanh ltic nay ghi gia tdc géc
tai di€m 1 dat gid tri t6i han (doan c; trén hinh 6.8 ¢) va ra 1€nh cho bd thuc hién phai giam
4p suit trong din dong. Su gidm 4p suit dugc bit dau véi dd chdm tré nhat dinh do dic tinh
ctia bo chong him ciing banh xe khi phanh. Qua trinh dién bién tir diém 1-2 dudc goi 1a pha
II (pha gidm sy phanh hay 1a pha gidm 4p suit trong din dong phanh). Gia tdc g6c clia banh
xe ldc ndy gidm dan va tai di€m 2 gia toc ti€n gan gid tri 0. Gi4 tri gia tdc goc ldc nay tudng
ing v6i doan ¢, trén hinh 6.8 c. Sau khi ghi lai gid tri nay, bd diéu khién ra 1énh cho bd thuc
hién &n dinh 4p sui't trong din dong. Lic niay banh xe sé ting tdc trong chuyén dong tuong
ddi va van toc clia bdnh xe ti€n gan t6i van tdc cla 6to, nghia 1a do trugt s& gidm va nhu vay
hé s6 bam doc ¢_ ting 1én (doan 2-3). Giai doan ndy dugc goila pha III (pha gilt 4p sud't on
dinh).

Bdi vi mdmen phanh trong thdi gian nay dugc giit c6 dinh cho nén gia toc géc chAm
dan cyc dai clia banh xe trong chuyén dong tuong ddi sé phat sinh tuong ng véi lic hé s6
bam doc ¢, dat gid tri cuc dai. Gia tdc géc cham din cyc dai nay dugc chon l1am thdi diém
phét 1énh va né tuong ng vdi doan c3 trén hinh 6.8 c. Liic nady bo diéu khi€n ghi lai gid tri
gia toc géc nay va ra lénh cho bd thyc hién ting 4p suat trong din dong phanh. Nhu vay sau
di€m 3 lai bit dau pha I ctia chu ky 1am viéc méi ctia hé thdng chdng ham ciing banh xe khi
phanh. Tir 1ap ludn trén thiy ring hé thdng chdng him citng banh xe khi phanh diéu khién
cho mémen phanh thay ddi theo chu ky khép kin 1-2-3-1 (hinh 6.8 a), lic &y banh xe lam
viéc & gan hé s§ bam doc cuc dai @xmax V2 hé s6 bdm ngang @y ciling c6 gid tri cao. Trong
trudng hdp banh xe bi him citng thi cdc thong sd sé dién bi€n theo dudng dit nét trén hinh
6.8 a.
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Hinh 6.8: Su thay d6i cdc thong s6 My, p va € khi phanh ¢6 hé théng chdng him cing banh xe.

6.4. SG PO CAU TAO HE. THONG PHANH DAU, PHANH KHi VA PHANH THUY KHIi :
6.4.1. Sodo cdu tao hé thong phanh diu :

O phanh ddu luc tdc dung tir ban dap d&n co cdu phanh qua chat 1dng (chat 16ng dudc
coi nhu khong dan hoi khi ép) § cdc dudng dng.

So @b hé thong phanh diu (hinh 6.9) gdm c6 2 phan chinh: truyén dong phanh va co
cdu phanh. Truyén dong phanh bd tri trén khung xe gdm c6: ban dap 1, xilanh chinh ¢6 bau
chita diu 2 d€ tao ra 4p suit cao, cdc 6ng dan dau 3 d&€n cic cd cAu phanh. Co cdu phanh dit
& banh xe gdm c6: xilanh 1am viéc 4, m4 phanh 5, 16 xo kéo 6, trong phanh 7.
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Nguyén 1y 1am viéc clia hé thdng phanh diau nhu sau: khi ngudi 14i tdic dung vao ban
dap 1 qua hé thong don s& diy pittdng nim trong xilanh 2, do d6 diu bi ép va sinh ra 4p suit
cao trong xilanh 2 va trong dudng 6ng din 3. Chat 1éng v6i 4p suat cao sé tdc dung 1én bé
mit cda hai pittong & xilanh 4. Hai pittong nay thing luc 10 xo 6 s& ddy hai md phanh 5 ép
sdt vao trong phanh 7 va ti€n hanh phanh & td vi tréng phanh 7 dugc gin lién v6i moayd
bdnh xe. Khi nhd ban dap nghia 12 lic ngitng phanh, 160 xo 6 sé& kéo hai m4 phanh 5 vé vi tri
ban diu, duéi tic dung cla 10 xo 6 cdc pittdong trong xilanh 1am viéc 4 s& ép diu trd lai
xilanh chinh 2.

o

7
\Y
NP

g

N

<
._._69 =L
S

Hinh 6.9: So d hé thong phanh dau 6 t6.

Su 1am viéc cda phanh diu lam viéc trén nguyén 1y cla thdy luc tinh hoc. N&u tdc
dung 1&n ban dap phanh thi 4p suat truyén dén cdc xilanh 1am viéc s& nhu nhau. Luc trén
cdc m4 phanh phu thudc vao dudng kinh pittdng & cdc xilanh lam viéc. Mu6n c6 mdmen
phanh & banh xe truc khdc banh xe sau chi cin lam dudng kinh pittdng cla cdc xilanh lam
viéc khac nhau.

Luc tdc dung 1én cdc m4 phanh phu thudc vao ty s6 truyén cla truyén dong: ddi véi
phanh dau bing ty s6 truyén cda phan truyén dong co khi nhin véi ty s truyén clia phan
truyén dong thiy luc. N&u pittdong & xilanh 1am viéc c6 dién tich gdp doi dién tich cla pittdng
& xilanh chinh thi luc tdc dung 1én pittdng & xilanh 1am viéc s& 16n gap doi. Nhu thé ty s6
truyén sé& ting I&én hai 1an, nhung trong lic d6 hanh trinh clia pittdng 1am viéc s& gidm di hai
1an, vi vdy ma ching c6 quan hé theo ty 1& nghich vdi nhau cho nén 1am khé khiin trong khi
thi€t k&€ truyén dong phanh.

Pic di€m quan trong ctia hé thdng phanh dau 1a cdc banh xe dudc phanh cling mot lic
Vi 4p sud't trong dudng 6ng dau chi bit dau ting 1&én khi tit cd cdc m4 phanh ép sdt vio cdc
trong phanh khong phu thudc vao dudng kinh xilanh 1am viéc va khe hg gitta trong phanh va
ma phanh.
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Hé thdng phanh dau c6 cdc vu di€m sau:

— Phanh ddng thdi cdc banh xe vdi sy phan bd Iyc phanh giita cdc badnh xe hoic giita
cdc md phanh theo yéu cau.

— Hiéu suit cao.

— Do nhay t6t, k&t cAu don gidn.

— C6 kha ning diing trén nhiéu loai 6t6 khdc nhau ma chi cin thay d6i cd cAu phanh.

Khuy&t diém clia hé thong phanh diu 1a:

— Khong thé 1am ty s6 truyén 16n dugc vi thé phanh diu khdng c6 cudng héa chi ding
cho 6 t6 ¢6 trong lugng toan bd nhd, luc tdc dung 1én ban dap 16n.

— Khi ¢6 chd nao bi hu hdng thi cd hé thdng phanh déu khong lam viéc dudc.

— Hiéu sudt truyén dong s& gidm & nhiét do thap.

6.4.2. Sodb cdutao hé théng phanh khi :

Hinh 6.10: So d6 lam viéc ctia hé thong phanh khi 6 t6.

Phanh khi st dung ning lugng clia khi nén d€ ti€n hanh phanh, ngudi 14i khong cAn mat
nhiéu lyc @€ diéu khién phanh ma chi cAn thing 15 xo & van phin phdi d€ diéu khién viéc
cung c4p khi nén hodc 1am thoat khi & cdc bd phan lam viéc. Nhd thé€ ma phanh khi diéu
khi€n nhe nhang hon. Nguyén ly lam viéc ctia hé thong phanh khi theo sd db (hinh 6.10) nhu
sau:

M4y nén khi 1 dugc din dong biing dong cd sé& bom khi nén qua binh ling nudc va diu
2 d€n binh chita khi nén 3. Ap suit clia khi nén trong binh x4c dinh theo 4p k& 8 dit trong
budng 14i. Khi ciAn phanh ngudi 14i tdc dung vao ban dap 7, ban dap s& din dong don van
phan phdi 4, ldc d6 khi nén sé& tir binh chita 3 qua van phian phdi 4 d&€n cdc bau phanh 5 va 6.
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Mang ctia bau phanh sé& bi ép va din dong cam phanh 9 quay, do d6 cdc ma phanh 10 dugc
ép vao trong phanh 11 d€ ti€n hanh qud trinh phanh.

Trong trudng hgp kéo romodc (doan xe) hé thong phanh cdn ddm bdo chuyén dong an
toan cho doan xe. B& tri hé thong phanh & 6 t6 kéo va rdmodc c6 thé theo so dd & hinh 6.11.
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Hinh 6.11: Sd dd 1am viéc clia hé thdng phanh khi c¢6 phanh romodc.

C4c so dd phan biét v6i nhau theo s6 lugng dudng 6ng dan ndi 6 td kéo vdi romodce ra
loai 1 dong hodc 2 dong.

Céc phan con lai sé& gidng nhau theo hinh 6.11a, khong khi dudc nén bing mdy nén khi
1 rdi truyén t6i binh loc 2 va bo phan di€u chinh 4p suit 3 d&€n céc binh chita khi nén 4. Khi &
trong cdc binh chita khi 4 c6 day dd lugng du trit khong khi nén thi bd phan diéu chinh 3 sé&
cit khong c4p khi tif m4y nén vao binh chita nita.

D& phong trudng hop dp sud't c6 thé ting dot ngdt & dudng din khi, trong hé thdng c6
dit van an toan 5. Khong khi nén dugc di tir binh chita d&€n van phan phdi 11. Khi cin phanh
ngudi ldi sé tdc dung 1én ban dap phanh qua hé thdng don dén van phan phdi 11 va md cho
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khi nén vao cdc budng phanh 9, tir d6 s& din ddong cam phanh ép cdc m4 phanh vao tréng
phanh d€ ti€n hanh qu4 trinh phanh.

P& phanh romodc, trong hé thong cé trang bi van phan phdi 6 cho romoée. Khi khong
phanh khdng khi nén dudc truyén qua van 6 6ng dan va dau ndi 7 d€ cung cip khi nén cho hé
thong romodc. Khi phanh thi khong khi nén dugc thodt ra ngoai khéi dudng 6ng ndi 6 t6 kéo
va romodc qua van 6. Do 4p suidt & dudng &ng ndi bi gidm nén hé thdng phanh romodc bit
dau 1am viéc.

Khi c6 khong khi nén c6 thé phanh romodc bing tay don 10, tay don nay sé& tdc dung
1&én van phan phoi 6 clia hé thong phanh romodc. Khi 6 td 1am viéc khong kéo romodc thi
dudng 6ng din clia hé thdng phanh romodc duge tich ra khdi dudng dng clia hé thdng 6 t6
bdi van bit kin 8.

O hé thong phanh khi hai dong (hinh 6.11 b) phin cung cap khi (2dm mdy nén khi 1,
binh loc 2, b phin diéu chinh 3, cdc binh chita 4 va van an toan 5) giéng nhu hé théng phanh
khi mot dong, chi khac 13 van 11 diéu khién cd hé thdng phanh clia 6 td va hé thong phanh
romod6c duge ndi v6i nhau bdi hai dudng 6ng. Mot dudng 6ng ndi véi 6ng cung cap 12, 6ng
nay thudng xuyén c6 khi nén din dén hé théng phanh romoéc. Pudng 6ng thit hai ndi véi
ong c6 khong khi vio d€ diéu khién hé thong phanh romoéec.

Khéc véi hé thong phanh khi mot dong & hé thong phanh khi hai dong, khi phanh 4p
sudt & trong dudng dng diéu khién ting 1én, nhd th€ ma hé thdng phanh romoéc s& bit dau
lam viéc.

So sanh hé thong phanh khi mot dong va hai dong c6 thé rit ra két luin sau:

+ Hé thong phanh mot dong c6 thé diéu khién riéng ré hé thdng phanh 6 to kéo va
romodc, hay cé thé diéu khién cting mot lic tiy theo yéu cdu su phanh hgp 1y doan
xe. Piéu nay ddm bao tinh 6n dinh cla xe khi phanh.

+ Heé thong phanh hai dong, khong khi nén cap cho 6 t6 kéo va phanh clia romoéc bing
mdt van chung. Vi th€ sé c6 hién tugng cap khong khi nén khong kip thdi cho phanh
romo6c¢ nhit 1a d6i véi xe c6 kéo nhi€u ro mode.

+ Hé thong phanh hai dong c¢6 uu di€m la thudng xuyén cung cidp khdng khi cho hé
thdng phanh romoéc, diéu nay cé y nghia 16n khi phanh thudng xuyén hoic phanh
lau dai.

Céc thi nghiém hé thong phanh trong phong thi nghiém va trén dudng chitng td hé
thong phanh mot dong uu viét hon hé théng phanh hai dong. Vi thé€ & cdc xe hién nay chi
yé&u dung hé thdng phanh khi mot dong.

Hé thong phanh khi ¢6 wu di€m 1a luc tic dung 1én ban dap rat bé. Vi viy né dudc
trang bi cho 6 t6 van tdi tai trong 16n, c6 kha ning diéu khién hé théng phanh romodc bing
cdch ndi hé thong phanh romoéc véi hé thong phanh cia 6 t kéo.

Din dong phanh bing khi nén dim bdo ch& dd phanh romoéc khic & t6 kéo, do dé
phanh doan xe dugc Sn dinh, khi romodc bi tich khoi 6 té6 kéo thi romodc s& bi phanh mot
cach ty dong.

Uu diém nifa clia hé thdng phanh khi 13 ¢6 kh3 ning co khi héa qu4 trinh diéu khién 6
td va c6 thé sit dung khong khi nén cho cdc bd phan lam viéc nhu hé thdng treo loai khi....
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Khuyé&t di€m ctia hé thong phanh khi 13 s6 lugng cdc cum khd nhiéu, kich thudc chiing
16n va gid thanh cao, d6 nhay it, nghia 13 thdi gian hé thong phanh bit dau lam viéc k€ tir khi
ngudi 14i bt dau tic dung kh4 16n.

6.4.3. Sodo cdutao hé thong phanh thiiy khi :

Trén hinh 6.12 trinh bay so dd phanh thiy khi. Hé thong phanh thiily khi gdm c6 may
nén khi 1 din dong bing dong cd 6 t0, binh loc 2, binh chita khi nén 3, xilanh lyc, van va
xilanh phanh chinh 4 (ba bo phan nay k&t hdp lam mdt cum), dng din diu 5, xilanh 1am viéc
6, ma phanh 7, trong phanh 8, ban dap diéu khié€n 9.

M4y nén khi 1 qua binh loc 2 s& cung cAp khi nén dé€n binh chita 3. Khi tdc dung 1én
ban dap 9 van s& md d€ khi nén tir binh 3 d&n xilanh lyc sinh lyc ép trén pittdng clia xilanh
chinh 4, ddu duéi 4p luc cao sé truyén qua 6ng din 5 d&n cdc xilanh 6 do d6 sé& din dong dén
cdc ma phanh 7 va ti€n hanh qud trinh phanh. Cdc 6ng dan khi & hé thdng phanh nay ngin
cho nén d6 nhay cda hé thong phanh ting Ién.

Phanh thiiy khi thudng dung trén & td tdi tdi trong trung binh va 16n. N6 phdi hdp cd wu
di€m ctia phanh khi va phanh ddu cu thé 13 Iyc tdc dung 1én ban dap bé, do nhay cao, hiéu
sudt 16n va cé thé sit dung co cadu phanh nhiéu loai khic nhau.

Phanh thiy khi st dung chua rong rdi do phan truyén dong thiy Ivc c6 nhitng nhugc
di€m : & nhiét @6 thap hiéu sud't gidm, chim séc k§ thuit phic tap nhu ki€m tra mdc dau va
tho4t khong khi khdi truyén dong, v.v...

Hinh 6.12: So dd hé thong phanh thiy khi mot dong.
6.5. TINH TOAN CG CAU PHANH GUOC :

6.5.1. Quy ludt phdan béd dp sudt trén md phanh :
Mudn tinh todn cd cAu phanh gudc chiing ta cAn phdi bi€t quy luat phan bd dp sudt trén

m4 phanh. Tuy theo sy thira nhan quy ludt phian bd 4p sudt trén ma phanh, chiing ta cé nhitng
cong thic dé tinh todn phanh gudc khac nhau. Thi nghiém ching té ring d6 hao mon & cdc
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di€m khdc nhau ctia ma phanh khong giéng nhau, bdi th€ thira nhan quy luit phin bs dp sudt
déu trén m4 phanh 13 khong phii hdp véi thuc t€. Chitng minh sau ddy cang chiing té diéu do.

Hinh 6.13: Sd dd dich chuyén m4 phanh trong trong phanh.

P& tim quy luat phin bo dp suat trén ma phanh ching ta thira nhan cdc gid thi€t sau:

+ Ap sudt tai mot diém nao ddy trén m4d phanh ty 1& thuin véi bi€n dang hudng kinh
ctia diém 4y khi phanh, nghia 1a coi nhu m4 phanh tuin theo dinh luat Hic. Piéu nay
thira nhan dudc trong pham vi bi€n dang thudng rat nhd cia m4 phanh.

+ Khi phanh tréng va phanh gudc khong bi bi€n dang ma chi m4 phanh (tim m4 sdt)
bién dang. S§ di nhu vay 1a vi tréng va gudc phanh 1am bing nguyén liéu citng hon
m4 phanh nhiéu, k&t cau clia trdng va gudc phanh c¢6 dudng gin ting cudng dd cliing
viing.

+ Bé mit lam viéc clla m4 phanh ép sdt vao bé mit lam viéc clia trong phanh khi
phanh.

Trén hinh 6.13a trinh bay sd dd dich chuyén gudc phanh trong trong phanh quanh tim
O1.

Gi4 sl ring trong qué trinh phanh khi md phanh vira méi cham vao bé mit lam viéc
clia trong phanh (thdi diém bit ddu bi bi€n dang) gudc phanh con quay thém 1 géc 0 nita do
m4 phanh bi bi€n dang dudi tdc dung cia lyc P & 6ng xilanh lam viéc.

Né&u xét di€m A trén md phanh, chiing ta thd'y di€m A @ng vdi thdi di€ém m4 phanh vira
méi cham vao trong phanh. Trong qua trinh bi€n dang diém A phdi quay quanh tim O, véi
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ban kinh O;A va t6i di€m A’ tuong @ng v6i géc quay rat nhd O cia md phanh, nghia 1a
0,A=0,A’. T A’ ha dudng thing géc A’B xudng ban kinh OA, doan AB dic trung cho bién
dang huéng kinh ctia ma phanh tai di€ém A khi md phanh quay thém géc 6.

Goc BA'A~OAO, =y vico A’B L AO va A’A 1 AO; (coi nhu 0 rat nhd)
Xét tam gidc vudéng ABA’ ta c6 :

AB = AASiny
Nhung AA’ = O,A.6 (0 tinh theo rad) cho nén :

AB=0,A0.siny (6.46)

Tam gidc OO;A cho ta bi€u thic sau :

00, OA
siny  sinf}

Hay la:

0,A - 00, 2P (647)
siny

Thay tri s6 O,A tir biéu thiic 6.46 vao 6.45 ta c6 :
AB =00, .0sinp
Ap suit q tai diém A theo gia thiét thit nhi't s& ty 1& v6i bi€n dang hudng kinh, do d6 :
q =kAB = kOO, fsinp (6.48)
0 day :
k — Pd cting cia md phanh.

Trong cong thitc 6.47, k va OO, 13 hiing 6, con 0 s& 12 géc quay chung cho tit c4 cdc
di€m ctia m4 phanh quay quanh tim O, cho nén né 1a hiing s6 d6i vdi cdc diém clia ma
phanh.

Thay cdc hiing s6 biing mot tri s6 khong ddi K va coi di€ém A 1a mot diém bat ky xdc
dinh trén m4 phanh bdi géc B (B 1a géc thay ddi), cudi cling ta c6 cong thitc tdng quat d€ xac
dinh 4p sudt & ba't ky di€m nio trén ma phanh nhu sau:

q = Ksinf3 (6.49)
0 day:
K —-Heésotyle (K=kOO, .0).

4 , . . , <R A 2 2 ~ A Z
B —Goc xdc dinh vi tri ciia di€m can tinh 4p suit trén ma phanh.
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Cong thitc (6.48) cho chiing ta thdy ring 4p sudt phin bd trén m4 phanh theo quy luat
dudng sin. Ap sud't cuc dai wng véi lic B = 90° nghia 13 tai di€ém C (hinh 6.13b) (diém C cia
m4 phanh nim trén truc X — X thing géc v6itruc Y — Y di qua cdc tdim O va O;). Ap sudt
cuc tiéu tng vdi lic P = 0 va P=180°, tai cdc di€m 4y dp sud't bing khong. Bi€u d6 phan bé
4p suat trén md phanh dugc chi rd & hinh 6.13b. Ap suét cuc dai & diém C sé& 1a:

(max = K
Do d6 cong thifc (6.48) con c6 thé viét:
q = gmaxSinP (6.50)

Do 4p sudt phan bd trén md phanh khong déu (theo ludt dudng sin) cho nén cdc di€m
trén ma phanh s& hao mon khac nhau, phian gan diém C sé& hao mon nhiéu hon, con cdc diu
cu6i hao mon it hon.

Trong thuc t&, cdc diu cudi cia md phanh hau nhu khong lam viéc, cling vi th€ ma géc
om B, clia m4 phanh trén mdi gudc phanh thudng 14y nhd hon 120°, d6i v6i 6 td hién nay géc
B, thudng niim trong gidi han 90° + 110°.

Quy luat phan bd 4p sudt nay 1am phtc tap cho viéc tinh todn co cAu phanh. Vi géc 6m
B, hién nay khong 16n 1im va gudc phanh c6 thé bi bi€n dang khi phanh cho nén sy chénh
léch vé& phan bd 4p sud't trén m4 phanh trong pham vi nhu thé khong 16n 1dm. Vi thé trong
tinh todn ban diu khi chon sd bo cdc kich thudc, ching ta coi nhu 4p sudt phan b& déu trén
mé phanh d€ don gidn cho tinh todn. Khi guéc phanh c6 d6 cting 16n v mudn tinh chinh xic
chiing ta phdi 18y quy luit phian bd theo dudng sin.

Sau day ching ta sé& tinh co cAu phanh cho ¢4 hai trudng hgp phian bd dp sui't déu va
theo dudng sin.

6.5.2. Tinh todn co cdu phanh :
Tinh to4n co cAu phanh nhim muc dich xdc dinh cdc kich thu6c va cic thong s6 cd bin
clia co ciu phanh d€ khi phanh c6 thé sinh ra mémen phanh ddm bio him dudc 6 td véi hiéu

qui cao nhit. Mémen nay & 6 t6 ma mdi cd cAu phanh & ciu truSc va cAu sau phii sinh ra
dudc xdc dinh tuong ng theo cong thic 6.19 va 6.20.

Gt G '
pl = 71m]pq)rb =Z(b + ¢ hg)(Prb

G G '
Mp2 = %mzp or, :Z(a -0 hg)(prb

Cdc momen trén dudc coi 12 mdmen phanh dé tinh todn cd cAu phanh.

6.5.2.1. Xac dinh géc Sva béan kinh p ciia luc tong hop tic dung vuong géc lén ma phanh :

6.5.2.1.1. Truong hgp thita nhdn dp sudt phén bé déu trén md phanh q = q; = const:
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Momen phanh sinh ra trén trong phanh phu thudc vao két cdu clia co cdu phanh. Trén
hinh 6.14a trinh bay so @6 tinh todn cd cdu phanh vdi hai gudc phanh c6 di€m tya c6 dinh
riéng r& & vé mot phia. Néu truyén dong phanh 13 loai thiiy luc (phanh diu) thi luc ép P 1én
cdc gudc phanh sé bing nhau khi dng xilanh lam viéc c6 dudng kinh nhu nhau. N&u dung
cam dé€ ép lén cdc gudc phanh (truyén dong phanh loai cd khi hoic loai khi) thi Ivc ép Py va
P, 1én cdc gudc phanh s& khac nhau, trong khi d6 dich chuyén ciia cic m4 phanh sé& giong
nhau. Sé di P; khic P, 13 vi chiéu luc ma st T, va T trén cdc md phanh khéc nhau, trong khi
d6 tri s& cda ching bing nhau (T; = Ty) do dich chuyén ciia hai md phanh nhu nhau (lyc T
sinh ra do ¢6 Iyc N, ma tri s6 cta luc N phu thudc vao bi€n dang cia m4 phanh, néu bién
dang ndy bing nhau thi luc N; = N, do d6 T;=T»).

Ching ta s& xét trudng hgp khi hai gudc phanh duge ép mot lvc P nhu nhau.

Trén hinh 6.14a truc Y, — Y; di qua hai tdm O va O, va thazmg gbéc vdbi true X; — X di
qua diém c6 4p suit cuc dai.

Khi phanh mdi phan tit cia m4 phanh bi tdc dung tif phia trong phanh bdi luc thing géc
dN; va luc ma sdt dT. Luc ma sat dudc tinh:

dT1 = leNl
0 day:
i — Hé s6 ma sdt gifta trdng phanh va m4d phanh.

Chiing ta xét mot phan tif cla md phanh nim cdch truc Y; — Y; mot géc B. Phan ti nay
chodn goc dp.
Luc thing géc dN; trén phin tir s& 1a:

dN1 = qlbl‘tdB (651)

dT; = },Lle =uU qlbrtdB (652)
0 day:
qi — Ap sudt phan bd trén md phanh trude (q; = const theo gia thiét).
b — Chiéurong mé phanh.
r, — Bdnkinh trong cda trong phanh.
dB — G6c 6m ciia phin tif md phanh dang xét.
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Hinh 6.14: So db tinh to4dn cd cdu phanh véi cic gudc phanh c6 diém tya cd dinh
riéng ré vé mot phia va luc ép 1én cdc gudc phanh biing nhau.
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Khi 4p sudt phan bd déu trén ma phanh (hinh 6.15) thi tdng hdp lvc N clia tit cd cic
lyc dN; phdi niim trén truc ddi xtng OD ctia m4 phanh, nghia 12 D 14 di€m gifta ctia cung EF.

Hinh 6.15: X4c dinh géc dit § ctia luc Ny khi 4p sudt phan bd déu.

Go6c & tao bai luc Ny va truc X; — X sé 1a:

5 =90° - DOO,
= 90°- (DOE +EOQO, )

=900_(BZQ_’B1 +B1)

=90° - Bzz;ﬁl (6.53)

6] day:
B1, B2 — Goc dau va géc cudi clia md phanh (hinh 6.15)

Chi€u luc dN; 1én truc X; — X; va Y — Y ta ¢6:

dN;x = q,brsinfdp

dX;y = q;brcosPdp
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Tich phan trong gidi han tir géc B; d&€n B, ta co:

B2 Bz
Ny = [dNy =qbr, [sinBdp =—q,br,(cosp, —cosp,) (654
B, 5
1
By By
Ny = JdNyy =ajbr, [cospdp =q,br,(sin B, —sin,) (6.55)
B1 Bl

Luc téng hgp thing géc N, tdc dung 1én ma phanh 1a:

N, = \/fo +Njy =q,br, \/(COSBZ —cosB,)’ +(sinp, —sinf,)’ (6.56)
Mémen phanh do mdt phan tif m4 phanh sinh ra 1a:
dM’pl = 1‘th1 = l.lqlbl'tzdf)

Momen phanh tdc dung trén cd md phanh trude la:

By By
M, = [dM', =pq,br? [dB = pqibri(Bz - B) = paibrcpo (6.57)
By By

Bo — G6c 6m clia ma phanh.

Luc thing géc tdng hgp N sé sinh ra luc ma st tong hop T, = uN,. Lyc T, ¢6 diém dit
cach tam O mot doan la p.
Mémen phanh § m4 phanh tinh theo cong thiic (6.58) con c6 thé tinh theo cdng thiic

sau:
M’y =Tip=puNip (6.58)
M,
Tir d6: p = (6.59)
uN,

Thay cong thic (6.57) va (6.58) vao (6.60) ta c6:

p = uq,br’p, _
ha,br,y/(cosB, —cosB,)* + (sinB, —sin B,)’
— Bort —
\/(—2sin P> B, sin P2 =P, )’ + (2cos P>+ By sin b, =P, )
2 2 2 2
r B.r,
- ol - [ (6.60)
\/4Si112 BZ_BI(COSZ B2+B1+Si1‘12 Bz+B1) 2sin—B2 By
2 2 2 2

190

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Pon gidn nira ta ¢6 cong thic:

B I,
= _Fot 6.61
p BO ( )

2sin

Néu thay B'O = %’, cong thic (6.61) s€ c6 dang sau :

_ B

sin B,

p (6.62)

0 day:
’o— Nira géc d6m ctia md phanh.
Can chi ¥ ring géc B, va B, trong cong thitc (6.61) va (6.62) tinh theo rad.

NEuBo=90°= = thi n

T .
=——1; NéuB,=120°=
2 Peo g

thi p = 2n r
343
6.5.2.1.2. Truong hop dp sudt trén md phanh phén bo theo quy ludt duong sin

q=qmaxSinf:

Khi 4p sui't phin bd theo dudng sin thi cdc phan tif Ivc dN; va dT; tic dung Ién m4
phanh la:

dN| = qmax bresinf dp (6.63)

dT| = Uqmay br; sinp dp (6.64)

Chi€u luc dN; 1én truc X;- X; ta c6:

dNix = Qmax brysin’ B dp

Tu do
By By : B,
le = IdN]x = qmaxbrt jsmz BdB = qmaxbrt E_ — 2B =
2 4
B1 l‘)’1 Bl
1 sin 2B, sin 2B
=—q. br|B,—P - 2 L=
2 qmax t(BZ Bl 2 2 ]
— b5 (28, + 5 2B, - sin 25,) (6.652)

Chi€u lyc dN; 1én truc Y, — Y tacé :
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dNiy = qmaxbr; sinP cosp.df = %qmaxbrt sin 23.dp

By | By | By
Ny = [dN,y =—q,,br, sin 28.dB=—q,,br, [sin2p.d2p =
2 4
B] Bl B1
B,

~ L q,.br,(~cos2B) =§qmaxbrt(cos261—coszﬁz> (6.65b)

4

By
GO6c 8 tao bdi luc Ny véi truc Xi-X; 1a :

1

quaxbrt(cos ZBI - 0082[32)

N
tgd=—"X= :
NIX quaxbrt(zﬁo +Sin 2&1 _Sin252)

Pon gian di ta dugc:

o5 = cos %Bl —Cos ?Bz (6.66)
2B, +sin 2B, —sin 23,

Momen phanh sinh ra trén phan ti¥ clia md phanh 1a :
dM’,; =1 dT =pqmaxbr; > sinf dp

Momen phanh sinh ra trén cd ma phanh trude 1a :

B, B,
M'Pl = J.dM'pl = “"qmax]:)rt2 Ism BdB = uqmaxbrtz( COSBI - COSﬁZ) (667)
By By

Luc téng hgp N | 1a:
N, = \/N12X+N12Y =

= %qmaxbr1 \/(2[30 +sin 2B, —sin 2[32)2 +(cos 2P, —cos 2[32)2 (6.68)

Bén kinh p xdc dinh theo cong thic:
M'pl _ Mvpl

T, uN,

p:

Thay céc tri s& M’,1 va Ny tir cdc cong thic (9.29), (9.30) vao va don gian di ta c6:
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o= 4r,(cosPB, —cosP,) _
J©B, +sin 2B, —sin 2B,)* + (cos 2B, —cos2p,)’

_ 4r,(cosPB, —cosP,) _
JI2B, —2cos (B, +B,)sin (B, —B )] +[2sin (B, +B,)sin (B, — BT’

_ 4r,(cosP, —cosP,)
\/4B§ +4cos” (B, +B,)sin” B, —8B, cos(B, +B,)sin B, +4sin” (B, +B,)sin’p,

Cudi cung ta co:

2r,(cosP, —cosf,)

p= (6.69)
JB2 +sin* B, — 2, cos(B, +B,)sinp,

Céc cong thitc (6.54), (6.61) cho ta tinh todn géc & va ban kinh p trong trudng hop dp
sud't phin bd déu, trong trudng hop 4p suit phan bo theo dudng sin ching ta diing cong thifc
(6.66) va (6.69) d€ tinh. Tl cdc cong thifc trén ta thAy ring géc § va ban kinh p chi phu thudc
vao cdc thong s6 kich thudc ctia cd cdu phanh (Bi, B2, 1) ma khdng phu thudc vao tri s cda
4p suit.

N&u m4 phanh truéc vd md phanh sau hoan todn ddi xing véi nhau qua truc ding
(nghia 13 c4c thong sd kich thuc déu biing nhau) thi géc & va ban kinh p clia md trudc va m4d
sau déu nhu nhau, mic di 4p sudt trén hai m4 phanh (khi phdn bd theo cling quy luit phan
bd déu hoic theo dudng sin) cé tri s6 khic nhau.

Khi b6 tri md phanh nhu trén hinh 9.6b thi 4p suidt & md phanh truéc s& 16n hon & m4
phanh sau vi luc T; § md phanh trude ting cudng cho sy phanh, con luc T, § ma phanh sau lai
gidm sy phanh (hinh 6.14b), nhung géc & va ban kinh p & hai ma phanh ¢6 tri s& nhu nhau.

6.5.2.2. Tinh todn luc cdn thiét tac dung lén guoc phanh P;va P; :

Trong thuc t& khi tinh todn cd cAu phanh, ching ta cian xdc dinh luc P; tdic dung 1én
gudc phanh (hinh 6.14b) d€ ddm bdo tdng s6 mémen phanh sinh ra § gudc phanh trudec (M’
hodc M’,») va gudc phanh sau (M’ hodc M’ ) bing momen phanh tinh todn (M, hodc
M;,) cua mdi ¢o ciu phanh. M6émen phanh tinh todn M;; va My, dudc xdc dinh trudce theo
cong thitc (6.19) hodc (6.20). Sau day ching ta s€ xét quan hé gilta luc P; va momen phanh
M’ va M’ (gid st ring chiing ta xét cd cdu phanh & cau trude). Khi thi€t k& co cdu phanh
ching ta chon trude qui luat phan bd 4p sudt trén m4 phanh va trén c¢d s& chon trudc cdc
thong s& k&t cdu (Bi, Ba, 1) chiing ta tinh dudc géc & va bdn kinh p, nghia 1a xac dinh dudc
hudng va diém dit lyc N;.

Luc Ry 1a luc t6ng hgp cia N; va T. ﬁl tao vGi Nl g6c @. Goc ¢ xdc dinh nhu sau:
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T,
to@ = —L = (6.70)
go N, B
Chon p = 0,3 ching ta s€ xdc dinh dugc géc ¢ nghia 1a xdc dinh dugc hudng ctia Rl .
Géc ¢ 8 ma phanh trudc va ma phanh sau déu bing nhau vi cing mot hé s& ma sdt nhu
nhau. Momen phanh clia ¢d cAu phanh 1a:

Mpl = M’pl + M”pl =Rir, + Ryrp = (R1 + RQ)I'O (671)
0] day:
Ri, R, — Luc tdng hdp & md phanh trudc va sau.
I — Ban kinh, xem hinh 6.14b.

Ban kinh r, xdc dinh theo cong thic:

tgp 0 [
\/1+tg2(p \/1+p2

I, = psm ¢=p (6.72)

Tri s6 M, tinh theo cong thitc (6.50), r, xdc dinh theo cong thirc (6.72) tir d6 chung ta
xdc dinh dudc tdng sd luc R; + R, theo cong thifc sau:

M,
R, +R, = (6.73)
T

o

Mudn xdc dinh riéng ré luc Ry va R, chiing ta ding phuong phdp hoa d6 bing cdch vé
da gidc lyc ctia gudc phanh truc va sau. Trén mdi gudc phanh cé ba luc tdc dung Py, Ry, U,
hoic P, Ry, U, (trudng hgp dan dong bing thiy luc thi lyc P & hai gudc phanh bing nhau néu
ong xilanh l1am viéc cing mdt dudng kinh). Gudc phanh truéc va sau nim & vi tri cAn bing
cho nén ba lyc tdc dung phdi gdp nhau tai tim O’ hodc O’ (hinh 6.14b). Huéng luc P; va R;
da biét (tri s6 clia ching chua biét), kéo dai chiing cho gip nhau & O’, n6i O’ véi O chiing ta
dugc huéng lyc U;. Ciing 1am nhu vy d6i véi gudc phanh sau ching ta tim dudc huéng luc
U, . Sau d6 xay dung da gidc lyc cho gudc phanh truSc va gudc phanh sau véi cling mot ty 1é
nhat dinh (vi lvc P; & hai gudc phanh bing nhau: P; = P, = P, cho nén c6 thé 14y P 1am mot
don vi chdng han, diéu nay khong nhA' thi€t, chii yéu 12 ddm bio ty 1& clia hai da gidc luc &
hai gudc phanh nhu nhau). Trén cd s cdc da gidc luc vé& dugc chiing ta tim dugc ty sd giita
luc Ry va Ry. Biét dugc ty s& % va bi€t dudc tdng s6 R; + R, theo cdng thiic (6.73) chiing ta

2
c6 thé xdc dinh dugc tirng tri s6 riéng r& R; va R, . C6 Ry, R, chiing ta s& xdc dinh dudc tri s§
cua cac luc P, Uy, U,.

Biét dudc luc P chiing ta c6 co s& dé tinh todn truyén dong phanh. Ngoii ra luc P, U; va
U, tao diéu kién cho chiing ta tinh todn sitc bén cdc chi ti€t cla co cAu phanh.

Luc P ma ching ta xdc dinh theo phuong phdp néu trén s&€ dim bdo cho co cdu phanh
sinh ra momen phanh y&u cau My & cau true hodc My, & cau sau. Néu gudc phanh bi ép
bing cam thi Ivc P; vd P, tdc dung 1én hai gudc phanh s& khdc nhau. Trong trudng hop nay
khi cam quay, hai guéc phanh sé& dich chuyén nhu nhau. N&u & thdi gian dau khe hg giita m4
phanh va tréng phanh & gudc phanh trudc c6 khdc gudc phanh sau di nita thi qua mot thdi
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gian chay ra 4p sudt tic dung 1&én hai md phanh s& biing nhau do dich chuyén clia hai gudc
phanh nhu nhau. Vi 4p sudt & hai m4 phanh biing nhau cho nén luc Ri=R,. Nhu vay khi gudc
phanh bi ép biing cam quay chiing ta c¢6 thé xdc dinh ngay lyc R; va R,.

ol (6.74)

Bi€t dugc tri s6 Iyc Ry vd Ry, dya vao cdc da gidc lyc clia gudc phanh trude va sau vé
theo phuong phép trén chiing ta tim dudc tri s& luc Py, Py, U; va U,.

Trén kia chiing ta dung phudng phdp hoa dd d€ xac dinh lyc P. C6 thé dung phuong
phép gidi tich &€ xdc dinh quan hé giita lc P va mdmen phanh nhu sau:

Xét can bing gudc phanh trudc d6i véi tam O ta ¢ (hinh 6.14a):

UXC —Pa= Rll‘o = M’pl (675)
0 day:

Uy, - Hinh chi€u cda luc U, trén truc X; — X, (hinh 6.14a).
c,a — Cackich thuGc, xem trén hinh 9.6a.

T bi€u thic (6.75) rit ra:

M|, + Pa
U. = (6.76)
c
Chi€u cdc lyc tdc dung Ién gudc phanh truéc trén truc X; — X| ta c6:
Pcosa, + Uy — Njcosd — T;sind = 0 (6.77)

! !

. M M ,
Thay tri s6 clia Uy tf cong thic (6.76) va thay Ny = —2 , T;=—2 vao bi€u thic (6.77)

Hp p
chiing ta dugc biéu thifc sau:
M' M' M
Pcosa, + —" P8 s sing = 0 (6.78)
C cC M p

Giai phuong trinh (6.78) d6i v6i P ta dudc biéu thifc sau:

uPp(ccosa, +a)

U 6.79

o c(cos 0+ pusin d) — pup ( )
Tuong ty nhu vay, n€u xét can bing gudc phanh sau ta cé:

Y uPp(ccosa, +a) (6.80)

e c(cos o — pusin o) + pup
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Cong thitc (6.79) va (6.80) dung cho trudng hgp gudc phanh din dong biing chat
18ng. Khi gudc phanh din dong bing cam thi lyc R; = Ry, do d6 M’ = M1, Tir d6 c6 thé
rit ra bi€u thic sau:

P P
Mp] — 2M’p] — 2M”p1 — 2 H Ip(ccos'ao + a’) — 2 “’ ZP(CCOS.U’O +a’) (6.81)
c(cos O+ psind) — up c(cos o —psin d) + pup

0] day:
P;, P, — Lyc tdc dung tif cam quay 1én gudc phanh trudc va sau, hai luc nay c6 tri s&
khéc nhau.

Ty so cdc luc Py va P, x4c dinh nhu sau:

P, c(cosd+psind) —pp

- (6.82)
P, c(cosd—psind)+pp
- | T
P _R N
' R Us !
A N
A

70
| A
70
n
(@]
-]

Hinh 6.16: SJ d co cau phanh ty cudng héa.
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Trén hinh 6.16 trinh bay co ciu phanh ty cudng héa. G cd cdu phanh nay hiéu qui
phanh dugc ting 1én nhd ding Iyc ma sdt gifta md phanh truSc va trong phanh. Hai gudc
phanh dudc ndi v6i nhau bing thanh trung gian 1. Nhu vay, gudc phanh sau dudc ép vao
trong phanh khong nhitng biing luc P ma con bing Ivc U, ¢6 tri s6 biang luc U;. Coi nhu gude
phanh va tréng phanh hoan toan ciing chiing ta c6 thé xdc dinh tri s6 p va 1y theo phuong
trinh (6.69) va (6.72). N&u luc P va U, song song thi luc R; c4n bing cdc lyc trén ciing phai
song song va dong thdi lai ti€p tuy&n véi vong tron ban kinh r,. Chiing ta sé c6 cdc phuong
trinh sau:

R1 =P+ Ul; M’pl = R]I‘O (683)

Diéu kién cin bing gudc phanh sau, khi U, = U; sé& 1a:
R, =P+ U; + Uy

Do d6 mdmen phanh & gudc phanh sau:
M”pl =Ro.rg=> M”pl = (R] + U3)I‘0 (684)

So sdnh cong thic (6.83) vdi (6.84) chiing ta thiy trong trudng hop ndy mdmen phanh &
gudc phanh sau 16n hon & gudc phanh trudc.

Diéu kién cin biing momen clia tdt cd cdc luc tdc dung 1én gudc phanh truéc ddi véi
diém dit luc U, la:

+
P(a+c)=Ri(c~19):R = P2
c—T,
+
U =R -P=p2h
c—r,
Tur day
+
M= P2y (6.85)
c—T,

Diéu kién cdn bing mdmen clia tit cd cdc lyc tic dung 1én gudc phanh sau ddi véi
di€m tya A (hinh 6.16) sé& 1a:

P(a—-b) + Ry(b—-1,) =Uj(b +c¢)

_P(a+r0)(b+c)—(a—b)(c—r0)
- (c—r1,)(b-T,)

R2

N 2. . ,
Bi€n doi di ta co:

p (a+c)b+r,) .

M’ =
T (c-r)b-1,) °

(6.86)

Cong thitc (6.85) va (6.86) cho ching ta thiy ring & co cdu phanh tu cudng héa khi c6
luc P tdc dung, gudc phanh sau sé& sinh ra momen phanh M’’,; 16n hon nhi€u so vé6i gudc
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phanh trudc. Néu géc B va B, cia md phanh tru6c khdc v6i m4 phanh sau thi p va r, clia hai
gudc phanh ciing sé& khic nhau.

G co cdu phanh ty cudng héa trinh bay trén hinh 6.16 hiéu qua phanh (m6men phanh)
khi 6 to ti€n va 1di déu nhu nhau.

6.5.3. Phanh ém diu va 6n dinh ciia 6 t6 khi phanh (hién tuong tu siét):

Phanh ém diu va 6n dinh ctia 6 t6 khi phanh phu thudc vio sy phan bd déu lyc phanh &
badnh xe phdi va trdi khi cdc badnh xe khong bi him ciing, vao sy 6n dinh cia mémen phanh
M, d6i v6i co cadu phanh dd c6, khi hé s ma sdt thay ddi trong gidi han c6 thé cla né
(thudng tir 0,28 dé€n 0,30) va vao kha niing bi si€t clia cla co cAu phanh. Néu mdmen phanh
& céc banh xe phai va trdi sai Iéch so v6i mdmen phanh tinh todn khodng 10 + 15%, khi hé s&
u thay d6i thi d6 dn dinh clia 6 td khi phanh (khi phanh khong bi 1éch huéng) vin ddm bio dé
dang dudc bing cdch giit banh 14i. Trong qué trinh phanh c6 thé xuAt hién hién twong tu siét.
Hién tuong tu si€t xdy ra khi m4 phanh bi ép sdt vdo tréng phanh chi bing luc ma sdt ma
khong can tdc dong luc P clia truyén dong phanh 1&én gudc phanh. Trong trudng hdp nhu vay,
momen phanh M, déng vé phuong dién 1y thuy€t ma néi sé& ti€n tdi v6 tdn. Poi véi gudc
phanh truéc (hinh 6.14a) hién tugng tu ti€t sé& xdy ra khi c¢6 di€u kién sau theo cdng thiic
(6.79):

c(cosd + psind) - up =0

Nghia la khi:

"= p C—Ccossij ) ©5D

Biing cich chitng minh don gidn c6 thé thdy ring khi x4y ra hién tugng tu siét luc tdng
hop R; sé& di qua tAm quay Oy clia gudc phanh.

N&u xét cdng thirc (6.80) dung cho gudc phanh sau, chiing ta thdy ring mau s6 ctia né
khong thé bing s6 khong dudc bdi vi ludn ludn ddm bio p > csind va luc tdng hdp R, khong
thé di qua tAm quay O, clia gudc phanh sau dudc (hinh 6.14b). Vi thé gudc phanh sau khi lam
viéc khong thuan chiéu quay thi khong bao gid sinh ra hién tugng tu siét.

0] gudc phanh ty cudng héa hién twgng tu si€t s& xay ra khi ¢ = r, hodc b = r, (theo cdng
thitc 6.85 va 6.86) nghia 1a khi luc tong hop R; di qua thanh ép trung gian hoic khi lyc tdng
hop R, di qua di€m tua A (hinh 6.16). Hién twgng ty siét s& xdy ra khi:

b va - (6.88)

W=
/pz_bz p? —¢?

Co ciu phanh ty cudng héa c6 mdmen phanh it 6n dinh hon khi hé s& ma st p thay d6i
va c6 kha ning bi tu si€t nhiéu hon so véi cd cdu phanh ma gudc c6 cdac di€m tua cd dinh
riéng r&. Ciling vi th€ ma hién nay cd cdu phanh ty cudng héa khong dung trén 6 to du lich.
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Khi thi€t k& co cAu phanh phai chi y chon cdc thong s kich thudc th€ nao dé dé tranh
x4y ra hién tugng tu si€t, c6 nhu th€ phanh méi c6 thé ém diu va 6n dinh dugc.

6.6. TINH TOAN TRUYEN PONG PHANH:

Trong phan nay chiing ta s& xét ba loai truyén dong phanh thudng dung: co khi, chit
16ng va khi.

Luc tdc dung 1én ban dap phanh hodc diéu khién phanh ciing nhu hanh trinh clia ban
dap va don diéu khién phu thudc & momen phanh cin sinh ra va cdc thong s§ clia truyén
dong phanh. Mémen phanh cuc dai cAn sinh ra d6i v6i 6 to tinh theo cong thic (6.50) va
(6.51).

Trén co sé tinh dugc mémen phanh cuc dai ma cdc cd ciu phanh phai ddm bio c6 thé
xdc dinh dudc Ivc P; cAn ép 1én cdc gudc phanh bing phuong phap hoa dd hoic bing gidi tich
trinh bay & phan tinh cd cAu phanh. Tir d6 chiing ta c6 co s& dé tinh todn truyén dong phanh.

6.6.1. Truyén dong phanh bdng co khi:

Trén hinh 6.17 trinh bay so dd luc tdc dung va cdc thong sd clia cdc loai truyén dong cd
khi.

D&i véi truyén dong cd khi mdmen cin thi€t M, sinh ra trén truc quay dé tryc ti€p ép
cdc gudc phanh phu thudc vao két cdu ciia ¢o ciu ép gudc phanh.

D6i v6i co cdu cam don gidn va cam c6 cdc cdnh tay don c6 dinh (hinh 6.17b) mémen
M x4c dinh nhu sau:

M, = (P1 + Pg) % (689)
o) day:
P, P, — Luc ép can thi€t Ién gudc phanh trudc va sau, cic lyc nay da dudce xdc dinh

sau khi tinh todn co ciu phanh.
d — Cénh tay don (hinh 6.17b).

DP6i v6i cam can bing (hinh 6.17¢):
M, =Pd (6.90)

Db&i v6i co cdu loai chém (hinh 6.17d):

M, = 2Pltga (6.91)
Trong hai cong thitc trén day:
P — Luc ép 1&én gudc phanh, xdc dinh dudc khi tinh ¢d cAu phanh.
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d,l,0  — Cdc thong sd kich thudc va goc trinh bay trén hinh 6.17c, d.

—

Hinh 6.17: Sd d6 xdc dinh lyc tdc dung 1én ban dap phanh véi truyén dong bing co khi.
O cdc co cAu ép loai cam luc ma sdt rat 16n do d6 t8n that khi truyén dong ciing 16n.

Momen M; va M, can sinh ra & trén cdc truc phanh trung gian d€ din dong dudc cdc co ciu
phanh ding trudc va ding sau tuong (ng sé& 1a:
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M;=2M,i ; Ma=2M;i’ (6.92)
0 day:
M, vd M, — Mdmen trén cdc truc clia co cau ép truc ti€p cdc gudc phanh § cd cau

phanh ding truc va ding sau.

i vai— Ty s8 truyén cla truyén dong tinh tit truc cd cdu ép truc ti€p cdc gudc
phanh dén truc phanh trung gian diéu khién co cdu phanh diing truc va
ding sau (hinh 6.17a).

Luc Q can thi€t tdc dung 1&én ban dap phanh sé 1a:

Q=(&+&j£.l (693)
c d )1 n

0 day:
M; va M; — Cic mdmen xéc dinh theo cOng thuc (6.92) (Nm).

c,d,1’,1 — Céc thong sd kich thudc clia truyén dong phanh (hinh 6.17a).
n — Hiéu sud't clia truyén dong co khi, khi tinh todn cé thé chonn = 0,8 + 0,85.

Luc Q cuc dai phdi nim trong giéi han 650 + 750 N d6i v6i 6 td du lich va 750 + 800N
d6i v6i 6 to van tdi. S§ di luc tac dung 1én ban dap phanh c6 thé 14y 16n hon nhiéu so véi luc
tdc dung 1&én ban dap ly hdp 1a vi s6 1an phanh ngit (phanh dot ngdt véi hiéu qui phanh cuc
dai) chi chi€m 5 + 10% s& 1an phanh néi chung.

Luc tdc dung 1&én don di€u khi€n phanh tay khi phanh ngit v6i gia t6c chim dan cuc dai
da cho khong dugc qua 350 N.

Khi thi€t k& truyén dong phanh cin chi y ddm bdo hanh trinh 1am viéc clia ban dap.
Hanh trinh 1am viéc phu thudc bdi ty s& cdc cdnh tay don cho phép 1 va I’. Ty s6 nay bi han
ché& do diéu kién k&t cAu v6i muc dich ddm bio cho ngudi 14i diéu khién thuan Idi.

Hanh trinh cuc dai cia ban dap 6 t6 van tai khong dugc qua 180 mm va cua 6 td du lich
khong qua 150 mm. Tri s& hanh trinh cuc dai cho trén ¢ng v6i lic md phanh bi mon. P&i véi
hé thong phanh di€u chinh binh thudng hanh trinh cda ban dap khi phanh hoan toan chi
chi€m 50 + 60 % ctia hanh trinh cuc dai.

201

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

N [<
SIS

o

Hinh 6.18: So @b tinh hanh trinh dich chuyén ctia gudc phanh.

Hanh trinh dich chuyén x hai diu trén ciia cdc gudc phanh (hinh 6.18) c6 thé tinh theo
cong thuc sau:
= 2(c+M)(a+c)

(6.94)
c
0] day:
8 - Khe h& hu6ng kinh trung binh giita md phanh va trong phanh khi thd ban
dap phanh & vi tri tu do.
A — D0 mon huéng kinh cho phép ciia md phanh.

a,c — C4c kich thuéc clia gudc phanh (hinh 6.18).

Xdc dinh dugc tri s& x theo cong thifc (6.94) c6 thé xdc dinh géc quay clia cam ép va do
dé xdc dinh dudc hanh trinh ctia ban dap & truyén dong loai co khi. Trong thuc t& hanh trinh
cda ban dap s& 16n hon hanh trinh tinh theo Iy thuy&t do 30 + 40% do c6 cdc khe hé § cdc
khép ndi va do bién dang cdc chi ti€t clia truyén dong co khi.

Hanh trinh clia don diéu khién phanh tay khong duge qua 220 mm d6i v6i 6 to van tdi
va 160 mm ddi véi 6 O du lich.

6.6.2. Truyén dong phanh bing chdt long (ddu):
6.6.2.1. Truyén dong phanh mét dong:
Truyén dong phanh mot dong duge diing rong rdi trén cdc 6 td hién nay vi két ciu cla
né don gian.
Khi tinh todn truyén dong phanh biing chi't 16ng trugc tién can x4c dinh kich thudc 6ng
xilanh 1am viéc (nim & cd cdu phanh) trén co s& da xdc dinh dudc luc ép P 1én cdc gudc

phanh va chon 4p suit 1am viéc cuc dai ctia hé thong truyén dong thiy luc.
Pudng kinh trong d clia 6ng xilanh 1am viéc xdc dinh theo cong thitc sau (hinh 6.9):
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d= 4—P (m) (6.95)
p;
0] day:
P — Luc can thiét ép 1én gudc phanh (kN).
pi — Ap sudt cuc dai cho phép trong hé théng phanh (kN/m?). Ap sud't nay cho phép
trong gidi han p; = 5000 =+ 8000 kN/ m>.

Trong mdt vai két ciu cla truyén dong phanh bing thiy luc 4p suat trong hé thdng 1én
dén 10°kN/m?. Ap sudt cang 16n thi hé thong cing gon gang hon vé kich thude, nhung yéu
cau vé cdc 6ng din lai khic khe hon nhit 13 cdc 6ng din bing cao su va cdc chd ndi ghép.

Tinh dugc d theo cong thitc (6.95) cin ki€m tra lai kha ning bd tri dng xilanh 1am viéc
trong cd cAu phanh, vi khodng khong gian d€ bd tri 6ng xilanh nay tuong d&i chat hep.

Luc Q tdc dung 1én ban dap d€ tao nén dp suat di chon trong hé thong xdc dinh theo
cong thitc sau (hinh 6.9):

aD® 1" 1

Q= 1 piT-E (kN) (6.96)

0] day:
D - DPudng kinh cda xilanh phanh chinh (m) (hinh 6.9).
pi  — Ap suitdi chon cta hé thdng (kN/m?).
I’,1 - Kich thude ctia ban dap (m) (hinh 6.9).
n - Hiéu sudt truyén dong thdy luc, khi tinh todn chon bing 0,92.

Luc Q cho phép ciing 14y nhu & trudng hdp tinh truyén ddng phanh loai cd khi

N&u lyc Q tinh ra kha 16n thi ¢6 thé ding cudng héa d€ gidm bét.

Hanh trinh toan bd cla ban dap ddi véi truyén dong phanh bing thiy luc dudc tinh trén
cd s bd qua bién dang dan hdi clia truyén dong thiy lyc va trén co sé tinh thé tich chit 1dng
can ép ra khdi dng xilanh chinh.

D&i v6i 6 to hai cAu c6 cd cAu phanh dit & tit cd cdc banh xe hanh trinh ban dap h tinh
theo cong thic sau:

2d; 2d2
h:{ 1)(11;2 sznng—i_SOJl_l' (6.97)

6] day:

d; vd do — Dudng kinh xilanh 1am viéc & cd cdu phanh ctia banh trude va banh sau.

X1 va X, — Hanh trinh pittdng clia cdc xilanh lam viéc & cd cAu phanh trude va sau.

S — Khe h§ giita pittdng clia xilanh chinh va thanh diy ndi véi ban dap
(hinh 6.9). Khe hd nay can thi€t &€ ddm bdo nha phanh dudc hoan toan khi
thoi tdc dung vao ban dap phanh, khe hé nay 14y tir 1,5 + 2,0 mm.

D — PBudng kinh xilanh chinh.
LT — Kich thude ctia ban dap (hinh 6.9).
Mg — Hé s6 bd sung, tinh dén trudng hop phanh ngit thé tich clia truyén dong

thiy lyc ting 1&n, N, = 1,05 + 1,10.
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Hanh trinh ban dap cho phép chon gidng nhu tri s& di cho ddi véi truyén dong cd khi.

D&i véi truyén dong phanh bing thiy lyc cdc dudng 6ng din bing cao su chi€m vai trd
rit quan trong d€ ddm bdo hanh trinh cho phép cia ban dap. Pudng dng din bing cao su
phdi c6 dd citng nhat dinh d€ chiu dudc 4p sui't cao ma khdng bi bi€n dang.

6.6.2.2. Truyén dpng phanh hai dong:

P& ting d6 an toan 1am viéc ctia hé thong phanh, ngay nay mot s6 xe cé trang bi truyén
dong phanh hai dong c6 mdt cd cau diéu khién chung — ban dap phanh (hinh 6.19).

Truyén dong phanh hai dong c6 thé lam theo nhiéu so dd khic nhau v6i muc dich ddm
bio tinh &n dinh va tinh din hudng cta 6 td. P&i vdi so db hinh 6.19a,b; khi bi héng truyén
dong & dong 1 hodc dong 2 thi 6 t6 dugc phanh tudng ¥ng hodc bing bdnh xe sau hodc bing
banh xe trudc.

@0
o

a) b)
c) d)

L2

0, G
=

Hinh 6.19: So d6 truyén dong phanh 2 dong riéng re.

D&i v6i sd @6 & hinh 6.19¢, khi dong 2 bi hdng thi tit cd cdc bdnh xe vin dugc phanh
nhung hiéu qua phanh cia cdc banh xe trudc c6 giam hon. Con khi hong dong 1 thi chi c6 cdc
banh xe truSc dugc phanh, s dd nay chi dudc ding & mdt s6 6 td du lich clia cdc nude
phuong Tay (BMV, NSU, v.v..),  s6 @6 hinh 6.19d khi hdng mdt dong nao thi chi lam gidm
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hiéu qué phanh, con qué trinh phanh vin ti€n hanh & tid't cd cdc banh xe. So dd trén dudc st
dung § 0 t6 ZIL -114.

6.6.3. Truyén dong phanh bdng khi nén:
Truyén dong phanh bing khi ding & & t6 vin tdi c¢d trung binh va 16n. Truyén dong
phanh bing khi gédm c6 cdc cum chd y&u nhuw: may nén khi, van diéu chinh 4p suat, binh
chita khi nén, van phin phoi, cic dng din, bau phanh.

6.6.3.1. May nén khi:

M4y nén khi c6 nhiém vu tao thanh khi nén dudi mot 4p sud't nhat dinh d€ cung cap
cho hé théng, & 6 to thudng dung mdy nén khi loai pittong, it khi diung loai quay tron.
Thudng cdc may nén khi ciia 6 to cung cdp khi nén tir 500 + 800kN/m”. Din dong may nén
thudng bing diy cuaroa, xich hodc ly hop 14y cong suat tif mdt truc nao da’y clia dong co.

Ning sudt ciia mdy nén khi Q xdc dinh theo cong thiic:

ind*Snn
= I/ph 6.98
Q 2000 (I/ph) (6.98)
O day:
i - SO lugng xilanh cda may nén khi.

d - Pudng kinh cia xilanh (cm).

S — Hanbh trinh pittong (cm).

n — S& vong quay clia truc may nén (vg/ph).

Ny — Hiéu sud't truyén khi cia mdy nén, d6i véi mdy nén khi dung trén 6 t0.
ny = 0,50+ 0,75.

S& lugng xilanh c6 thé tir mot d€n bon va thudng dit thing hang, it khi dit theo chit V .
M4y nén mdt xilanh ding cho 6 t6 tdi trong nhé (d€n 30 kN). M4y nén 2 xilanh dudc st dung
rong rdi nhat, cu thé n6 ding cho 6 to tai trong tir 40 d&€n 400 kN.

Ning sudt clia mdy nén khi dit trén & t6 hién nay nim trong khodng 60 + 2501/ph va
ning suit thudng chi § s6 vong quay clia mdy nén khi 1a 1250vg/ph.

Ning sudt ciia mdy nén khi thudng chon trén co s& nap nhanh va diy binh chita sau khi
khéi dong dong cd va giif cho 4p suat cia khong khi nén gin v6i 4p sudt tinh todn khi phanh
lién tuc. Trong thuc t& chi cAn mdy nén khi 1am viéc tir 10 + 20 % thdi gian 1am viéc toan bd
clia 6 to tuy theo s ngudn tiéu thu khi nén. Thdi gian con lai nén d€ cho may nén chay
khong tdi d€ ting tudi tho lam viéc.

Cong suat tiéu hao cho mdy nén khi vao khodng 0,50 + 2,2 kW tuy theo ning suit clia
may nén.

6.6.3.2. Van diéu chinh dp sudt:

Van diéu chinh 4p sui't c6 nhiém vu giit cho 4p sud't trong hé thdng & mitc quy dinh.
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Van diéu chinh 4p sudt dugc thi€t k& theo ki€u &ng 4p suit hoic theo ki€u hon bi.
Van diéu chinh c6 thé c6 nhitng k&t ciu khéc nita nhu loai mang ching han.

6.6.3.3. Binh chiia khi nén:

Binh chita khi nén ché€ tao biing cach han thép 14, bén ngodi va bén trong cé son dé
chdng gi. Cic binh thudng dugc bo tri § vi tri thAp nhat cda hé thdng d€ cho nudc c¢é thé
ngung tu lai v nhd van dit & dudi day binh ma nudc c6 thé thodt ra ngoai. Binh chita dudc
thir bing phuong phdp thiy luc véi dp sudt 1,2 — 1,4 MN/m” Dung tich cia mdi binh chita
thudng tir 20 d&€n 351. Dung tich va s& lugng binh tiy thudc & lugng khong khi can cung cip
cho hé thdng va niing sui't ciia mdy nén khi. Dy trit khong khi nén trong cdc binh phdi dim
bdo phanh dudc vai lan sau khi mdy nén khi ngirng 1am viéc.

6.6.3.4. Van phan phoi:

Q
C «(P,R)  |[Fup, p,)
Q % V\/\/—
7 —
I 11 I11
AN
P;
P2
P p” P,
LI
206

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Hinh 6.20: So db dé tinh van phan phoi.

Van phan phdi diing dé déng m& hé thdng phanh (cung cip khi nén hoic ngitng cung
cap) theo yéu ciu clia ngudi 14i.

Van phin phdi 12 bd phin ri't quan trong clia truyén dong phanh bing khi, n6 ddm bao
dd nhay cda truyén dong va qud trinh phanh dugc tot.

Van phin phdi c¢6 thé 1am theo loai mang hoic loai pittong.

Céc bod phan lam viéc clia truyén dong phanh bing khi tinh todn vé6i 4p suat cuc dai la
0,55MN/m’, con clia romodc 12 0,45MN/m”.

Trén hinh 6.20 trinh bay so dd tinh todn van phan phdi.

Van phan phdi ddm bdo cho 4p sudt khong khi trong din dong ti 1& thuin véi luc tic
dung 1én ban dap. Piéu kién cin bing cd ciu tiy chon: van, mang va 10 xo thé hién nhu sau
(khong ké ma sdt va cdc 10 xo phu).

Q=AC=Fn (p2-p1) +Fv (p3-p2) (6.99)

Luc trén ban dap phanh tf 1& thuin vdi chuyén dich ctia ban dap, nghia 13 hién tugng
tily dong ti€n hanh theo chuyén dich.

Bé&i vi:
. AC
Q = Qpaiva = AC => Qpa = — (6.100)
bd
Do A = Sﬂ chonén :
Lo
_ C
Qoa = Sea —— (6.101)
, Lpa
O day :
C — D0 cing cuia 10 xo.
Qba — Luyc tdc dung 1én ban dap.
ipa — Ty s6 truyén cda ban dap.
Sba  — Hanh trinh cia ban dap.
A — Po dich chuyén cda 10 xo.
Fm, Fy, — Dién tich ciia mang va cuia van.
pi — Ap suét ctia khongkhi.
P2, p3 — Ap sudt sau va trude van.
Tu ddy :
Qoaiba = Fupn + Fy (p3 — p2) (6.102)
0 day :

ph=p2— p1 — Ap sudt trong hé thong.
pPp=p3—p2— Ap sudt trong binh chira khi nén.

pnh= FL[ Qbdiba — Fy (p3 — p2)] (6.103)

m
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C6 thé coi gan ding:

Phmax = Qba ;_ = Py (6.104)
) P = K Qpa (6.105)
O day :
K, — Hé s6 thy dong twong ng véi hé so trg Iuc K.
Kt ~ lﬂ
F

Pudng dic tinh clia van phan phdi dudc trinh by trén hinh 6.21.
Do nhay cia cdc van hién nay vao khodng Ap = 0,05 MN/m” va dugc ki€m tra & 4p suat
Po = 0,3 MN/m?.

Ph*

phmax %
A%

P

S 8 bdmax:E& Py, bd

I'bd
Hinh 6.21: Budng dic tinh ca van phan phdi.
6.6.3.5. Bduphanh:

Bau phanh c6 nhiém vu tao thanh luc ép lén thanh ddy dé dich chuyén cam quay ciia
co cau phanh.

*D

P

[CRONORONONONC] "

M

Q000000

f

—
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Hinh 6.22: K&t cAu bau phanh loai pittong.

Luc tdc dung l1én thanh d4y ctia bau phanh tinh theo cong thic:

2

D
Pi=p—mnm (N) (6.106)

4
6] day:
p — Ap sudt trong bau phanh (N/m?) thong thudng p = 0,4 + 0,55MN/m”.
D - dudng kinh lam viéc ctia mang hodc pittong (m).
M1 — Heé s6 tinh d&n dd nap khong khi nén vao bau phanh,n; = 1.
N> — Hiéu sud't co hoc ctia bau phanh, n, = 0,95.

Lo xo clia bau phanh thudng c6 dd citng khodng 1500 = 3500 N/m. Luc ép ciia 10 xo
thudng vao khodng 80 + 150N. Lo xo nay khdong nén c6 do ciing 16n qud vi s& mait nhiéu
cong d€ thing su bi€n dang clia né.

Luc Py, tdc dung 1én thanh ddy phadi dd dé tao Ién cam quay clia ¢ cdu phanh cdc Iuc
P, va P, theo yéu cAu, dé c6 thé ép cdc gudc phanh vao trong phanh va sinh ra mdmen phanh
can thiét.
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CHUONG 7

DAO PONG O TO VA HE THONG TREO

Muc tiéu:

Sau khi hoc xong chudng nay cdc sinh vién ¢6 kha ning:

Trinh bay dudc céc chi tiéu vé do ém diu chuyén dong cia 6td.
Vé dudc sd do dao dong twong duong ciia 6to.

Trinh bay dudc dao ddng tu do khong cé luc cén ctia 6t0.

Néu dugc cong dung, phan loai, yéu ciu clia hé thong treo.
Trinh bay dudc ciu tao clia cdc bo phin dan hoi.

V& dugc dudng dic tinh dan hdi clia hé thong treo.

Néu dugc cong dung phin loai, yéu cu ctia bd phdn gidm chan.
Trinh bay dudc cAu tao va nguyén 1y 1am viéc cla gidm chan.
Vé& dudc dudng dic tinh clia bd phan gidm chan thuy luc.

Néu dugc cong dung, phan loai, yéu cau cia bd phan din hudng.
Trinh bay dudc c4u tao va dong hoc cda bd phan dan huéng.

S

—_
— O
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A A

7.1. CAC CHI TIRU VE PO £M DIU CHUYEN PONG CUA OTO:

Khi 6t6 chuyén dong trén dudng khong bing phing thudng chiu nhitng dao dong do
bé mit dudng map md sinh ra. Nhitng dao ddng nay dnh hudng xau dé€n hang hod, tudi tho
cda xe va nhat 1a 4nh hudng t6i hanh khach.

Nhu vy d6 ém diu chuyén dong clia 6t6 12 kha ning xe chuyén dong trén dudng &
nhitng t6c do6 xdc dinh ma khong x3y ra va dap cing, c6 thé dnh hudng tdi sitc khde clia
ngudi, clia l14i xe, hang hod va cdc chi ti€t clia xe.

Do hé thdng treo dan hdi nén thiing xe dao ddng trong qua trinh xe chuyén dong. Dao
dong ludn thay ddi s& 4nh hudng dén sic khoé ctia con ngudi va § nhitng diéu kién cu thé
c6 thé gdy nén cdc cin bénh than kinh va ndo cho con ngudi. Ngoai ra ban thin cdc thong
s6 dic trung cho dao dong ciing c6 thé vugt qua gidi han cho phép.

Mit khic do @6 dan hdi, hé thong treo c6 thé khong di d€ ti€p nhan cdc xung va dap
tdc dong 1én cdc banh xe khi 6t6 chuyén dong trén dudng khong bing phing hoic tic dung
1én thiing xe khi 6td chuyén dong khong déu. Khi d6 sé xay ra va dip cing giita cdc chi tiét
cda phan khdng dugc treo véi cdc chi ti€t cia phan dugc treo.

Va dap citng x4y ra do tdc d6 chuyén dong cla xe ting. D€ tranh x4y ra va dip ciing
phdi gidm tdc @6 chuyén dong clia xe, n€u lwa chon cdc thdng s6 clia hé thong treo khong
diing c6 thé gdy nén hién tugng cong hudng & mot sd viing toc do, diéu d6 sé lam ting dao
ddng clia thung xe.

Pé tranh va dap buodc 1di xe phadi gidm toc d6 khi di trén dudng xau. Piéu d6 lam
gidm t6c do trung binh clia xe, gidm cd kha ning chit tdi va sé lam ting lugng nhién liéu
tiéu thu. Ngoai ra nhién liéu ciing bi tiéu tdn cho viéc hap thu cdc tdi trong dong va dap tit
cdc dao dong. T4i trong tdc dung Ién banh xe din hudng ludn bi thay ddi khi c6 dao dong s&
c6 4nh hudng xau dé&n diéu kién chuyén dong &n dinh va tinh din huéng clia xe.

Vi vdy, dd ém diu chuyén dong ctia 6td 12 mot chi tiéu rat quan trong cia xe.

Tinh ém diu chuyén dong phu thudc vio két cdu cida xe va hé thdng treo, phu thudc
vio dic di€m va cudng do luc kich dong tir mit dudng va cudi cing 1a phu thudc vao ky
thuat 1di xe. Dao dong cla 6t6 thudng dudc dic trung bing cdc thong s6 nhu: chu ky hay tan
s6 dao ddng, bién dd dao dong, gia tdc va toc do ting trudng gia téc. Vi vay cdc thong s6 ké
trén dudc st dung 1am chi tiéu ddnh gid do ém diu chuyén dong cla 6td.

Téc dong cla tirng thong s6 (chi tiéu) riéng biét dén cdm gidc con ngudi rat khdc nhau,
vi vay cho dén nay van chua xdc dinh chi ti€u duy nhat nao d€ ddnh gia chinh xdc dd ém
diu chuyén dong ma thudng phai diing vai chi tiéu trong cdc chi tiéu néi trén dé danh gid
chinh xdc d6 ém diu chuyé&n dong clia 6td. Sau ddy 1a mot s thong s6 thudng duge dung dé
ddnh gid tinh ém diu chuyén dong clia 6t6.

7.1.1. Tan s6"dao dong thich hop:
Con ngudi ngay tir nhd di quen vé6i nhip di€u cta bude di. O mdi ngudi do théi quen

va voc dang thi viéc thyc hién buGe di c6 khac nhau: c6 ngudi c6 budc di dai nhung cham,
c6 ngudi c6 bubc di vira phai, khoan thai. Vi vy trong mot don vi thdi gian s& budc chan
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clia mdi ngudi c6 sy khdc nhau, trung binh ct mdt phit con ngudi thuc hién duge 60 +85
buéc di. Ngudi ta quan niém ring khi thuc hién mot buée di 13 con ngudi thyc hién mdt dao
dong, nhu vay cé thé néi ring con ngudi c6 théi quen véi tan s6 dao ddong 60 +85 1an/ phiit.
Ot6 ¢6 chuyén dong ém diu 1 khi xe chay trén moi dia hinh thi dao dong phat sinh c6 tdn s6
nim trong khodng 60 + 85 lan/phiit. Trong thuc t& khi ti€n hanh thi€t k& hé thdng treo ngudi
ta thudng 14y gid tri tan s& dao dong thich hgp 1a 60 + 85 1an/phiit d&i vdi xe du lich va 85 +
120 dao ddong/phit d&i véi xe tai.

7.1.2.  Gia téc thich hgp:

Chi tiéu danh gid tinh ém diu chuyén dong dva vao gid tri gia toc thing diing va s 1an
va dap do d6 khodng bing phing cia bé mit dudng giy ra trén mot km dudng chay.
Mudn xdc dinh dudc xe c6 tinh ém diu chuyén dong hay khong ngudi ta cho 6 td chay trén
mdt doan dudng nha't dinh rdi diing dung cu do ghi lai s6 14n va dap i tinh trung binh trén mot
km dudng va gia téc thing ding cia xe. Dua vio hai thong sd nay, ngudi ta so sdnh v6i dd
thi chudn xem xe thi nghi€ém dat dugc d6 ém diu chuyén dong & thang bac nao. Vi du cho xe
chay trén mot loai dudng nao dé ta do dudc i = 10 14n va dap/ km va j =2 m/s®, & d6 thi ta
xdc dinh dudc di€m A. Tir d6 ta c6 k&t luan xe thit nghiém c6 d6 ém diu tot trén loai dudng
dé.

j (m/s?)

oo

T

1

1

1

1

1

[
R R —

[

1

1

1

1

1

1

1
———— b ———

[N [N S R S

rat tot

5 10 15 20 25 30 i
lan va dap/ km

Hinh 7.1: P thi dic trung mifc ém diu chuyén dong clia 6t6.

7.1.3.  Chi tieu tinh &m diu chuyén dong duia vao gia toc dao dong va thoi gian tac dpng ciia ching:

Khi ngdi 1au trén 6t6, dao dong 1am cho ngudi mét mdi din d&n gidm ning sud't lam
viéc hodc dnh hudng 1du dai d&n sitc khoé. Cdc thi nghiém cho thay khi thi nghiém trong 8
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gi® lién thi nhay cdm hon ¢4 ddi v6i ngudi 1a dai tan s6 tir 4+8Hz. Trong dai tdn s6 nay cdc
gid tri cho phép ciia toan phudng gia tdc¢ nhu sau:

D& chiu : 0,1 m/s’

Gay mét méi: 0,315 m/s’

Gay 4nh hudng dén sic khde: 0,63 m/s”

7.2. SO PO DAO PONG TUONG PUGNG CUA OTO:
7.2.1. Dao dpng ciia é té trong cdc mdt phdng toa dj:

Khi chuyén dong trén dudng khong bing phing, dao dong clia 6td6 1a hé dao dong
nhiéu bac tu do rat phitc tap. Néu ta gin Ién n6 mot hé truc Oxyz thi dao dong clia thiing xe
c6 thé tach thanh sdu dao dong thanh phin theo hé truc Oxyz nhu sau:

Dao dong tinh ti€n theo phuong thing ditng theo truc Oz.

Dao dong tinh ti€n theo phudng doc theo truc Ox.

Dao dong tinh ti€n theo phudng ngang theo truc Oy.

Dao dong géc xoay quanh truc nim doc Ox.

Dao ddng géc xoay quanh truc nim ngang Oy.

Dao ddng géc xoay quanh truc thing ding Oz.

Hinh 7.2: So d dao dong twong duong cia 6td 2 cau.

Tuy nhién khi phin tich két cAu clia hé thong treo va diéu kién chuyén dong clia 6
t6 da rit ra k&t luAn 1a: dao dong tinh tié€n theo phuong thing ditng va dao ddng géc xoay
quanh truc Oy 13 hai dao dong gdy dnh hudng chinh d&€n d6 ém diu chuyén dong ctia 6 to.
Hai dao dong nay ciing cé nhitng dic diém khdc biét nhau: véi dao dong theo phuong
thing ditng thi chuyén vi cda thiing xe, vdn tdc va toc dd bi€n thién cia né 1a nhu nhau
v6i moi di€m cilia thiing xe. 0 dao dong géc khi véi cing mot tin s6 dao dong va géc
quay thi cdc di€m trén thing xe s& c6 chuyén vi dii, vin téc va téc d6 bi€n thién cda
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dao dong khdc nhau. Nhitng di€m cang xa tim dan hoi (tring vé6i toa dd trong tim clia
xe) cang ¢6 dao dong 16n hon.

7.2.2. Khdiniém vé khoi lugng duoc treo va khéi luong khong duoc treo:
7.2.2.1. Khéi luong dugc treo:

Khdi lugng dude treo M gém nhitng cum, nhitng chi ti€t ma trong lugng clia chiing tic
dong 1én hé thdng treo nhu: khung, cabin, dong co va mot s§ chi tiét gin lién vdi ching.

Trong hé dao ddng tuong dudng, khdi kuong dugc treo dugc xem nhu 1a mot vat thé
ddng chi't, citng hoan toan, dugc bi€u dién nhu mdt thanh AB c6 khdi lugng M tdp trung
vio trong tim T. Cdc di€m A,B ng v4i vi tri cdu trudc va cdu sau clia xe. Khéi lugng
phin bd 1&n cau trude 13 My, 1én cau sau 1a Mo.

s 1

8 L O IR i T e QI(M‘).: - - BNLROY

—

|
|
|
l
|
/T A

|
| .
| [
i

|
| L
|

Hinh 7.3: M6 hinh héa khdi lugng dugc treo.
7.2.2.2. Khéi luong khong duoc treo:
Khdi lugng khong dudce treo m gdm nhitng cum va chi ti€t ma trong lugng cla ching

khong tic dung 1én hé thong treo. Chiing ta coi phan khong dudc treo 1a mot vat thé ddng
nhat cing hoan toan va c¢6 khdi lugng m tdp trung vao tAm banh xe.

Hinh 7.4: M hinh héa khdi lugng khong dugc treo.
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7.2.2.3. Heg s6'khoi luong:

Ti s6 giita khoi lugng dude treo M va khoi lugng khong dude treo m goi 1a hé s6 khoi
lugng o .

§=——
m

Hé s& & 4nh hudng 16n t6i tinh ém diu chuyén dong, gidm khdi lugng khong dudc treo
sé lam gidm dudc luc va dip 1én khung vé. Ting khdi lugng duge treo s€ gidm dudc giao
dong ctia khung (hodc thin) xe. BSi vay, khi thi€t k& xe thudng ting hé sd ndy, ma trudc hét
1a gidm m. Thong thudng &= 6,5+7,5 d6i v6i xe du lich va 4 +5 d6i v6i xe tdi.

7.2.3. S0 db héa hé thong treo:

Trong so dd dao dong twong duong clia xe thi bo phan dan hodi clia hé thong treo dudc
biéu dién nhur 12 mot 10 xo ¢6 hé s6 ciing 1a C va bo phan gidm chan vdi dai ludng dic trung
12 hé s cdn K. Hé thong treo dugc bi€u dién nhu & hinh 7.5.

1 S I
(> DPiém ndi vbi khung

C

Piém ndi véi ciu
Hinh 7.5: So d6 dao dong twong duong clia hé thong treo.
7.2.4. Sodb dao dpng tuong duong:
7.2.4.1.  Oté hai cdu:
Véi nhitng khdi niém vira néu trén, hé dao dong cda 6t6 hai cau dudc bi€u dién trén
hinh (7.6).
Trong do:
M - Khdi lugng dudc treo toan bod ctia 6t6.
M, M, - Khéi lugng dudc treo dugc phin ra ciu trudc va cau sau.
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m;,m; - Khoi lugng khong dugc treo clia cAu trude va cAu sau.

C,C, - Hé sd ciing clia thanh phdn dn hodi clia hé thong treo trude va sau.
Ci.Cp - Hé s6 cting ctia 16p trude va 16p sau.

K|, K, - Hé sd cdn cda thanh phan cdn clia hé thdng treo trudc va sau.

{ 7

L

L _AfMJ) ________ T(My - - BM»)| _
G K G K,
m; E mo
= 4 Co=

f

Hinh 7.6: So d dao dong tuong duong clia 6to.
7.2.4.2.  Ot6 ba cdu véi cum hai cdu sau ding hé théng treo cén bing:

So dd dao dong tirong dudng clia xe ba cau véi hé thdng treo cho hai ciu sau 1 hé
théng treo can bing dugc bi€u dién trén hinh 7.7.

V) T .
B —y

Hinh 7.7: S d6 dao dong twong duong clia cum hai cau sau diing hé thong treo cin bing.

Trong do:

M, — Khdi lugng dudc treo phin ra hai cau sau.

my, m3 - Khoi lugng khdng dugc treo tai vi tri cAu giita va cau sau.
C, — Hé s8 citng clia hé thdng treo sau.

K, — Hé s6 cdn clia hé thdng treo sau.
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Cpp, Cj3 - Hé s& ciing clia 16p cau giita va ciu sau.
Kp, Ki3 - Hé s6 cdn clia 16p cAu giita va cau sau.

7.3. DAO PONG KHONG CO LUC CAN CUA OTO:

P& xic dinh dudc quy luat dao dong clia 6t0, ta xét sd d6 dao dong & hinh 7.8 vdi cédc
gid thi€t don gidn nhu sau:

- Chua d€ y t6i luc kich dong do @ mAp mo ctia mit dudng gy ra khi xe chuyén dong.
- Khong xét téi khoi lugng khong dudc treo.
- Chua tinh t6i lyc can cia bd phdn can.

V6i nhitng gid thi€t don gidn trén, dao dong clia 6t0 dudc xem nhu 12 dao dong clia
thanh AB dit trén hai gdi twa dan hdi tuong tng v6i tAm cAu truc va ciu sau. Hé sd ciing
ctia hé thdng treo va 16p dudc thu gon va ky hiéu la C; va C..

Khéi lugng dude treo M dudc tap trung tai trong tAm T cdch cdu trudc va cdu sau cdc
khodng cdch tuong ting 1a a va b.

Khi ¢6 luc kich thich, doan AB chuyén dong téi vi tri méi 14 A;B;, gdm hai chuyén
dong thanh phin:

- Chuyén dong tinh tié€n tir AB d€n A B v6i mot doan dich chuyén Z dubi tdc dong cla
lyc quén tinh MZ.

- Chuyén dong quay mdt géc @ quanh truc Y di qua trong tim T lam thanh AB chuyén tir
AB dénAB;

C1Z1

Ciz,

VAV AV A SV A AV A VA G AV A i A S A A A AV A A 4
1

a ' b
—
L

 J S

A

Hinh 7.8: So @ dao dong don gidn cia xe theo phuong thing ditng.

Theo sd do tinh todn trén ta co:
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Dich chuyén thazlng ddng z,,2; ctia vi tri A va B dudgc xdc dinh nhu sau:
z,=z—atgp~z—a
1 e ¢ 7.1)
z,=z+btgo=z+be
G6c ¢ qua nhd nén tge ~ @

Chuyén ddng thing ding va chuyén dong quay ciia khdi lugng dude treo M dudc bi€u
thi bing hé phuong trinh sau:

Mz+C,z,+C,z,=0

2., (7.2)
Mp°p=C,z,a-C,z,b

Trong d6: Mp” =J 12 mdmen quin tinh khéi lugng.
dz*
a
(7.3)

do® .
dt’

p - Bén kinh quén tinh cda khéi lugng dudc treo doi véi truc Y di qua trong tim T.
DPao ham hai 1an phuong trinh (7.1) theo thdi gian ta dugc:

Z,=7—-aQ (7.4)
7,=7+b ’

Tu hé phuong trinh (7.2) ta c6 cédc gia tri sau:

1
z :_M(C1Z1+C2 Zz)

) (7.5)
¢ = M—pz(cl z,a-C, Zzb)
Thay cdc gid tri clia Zva § tai bi€u thiic (7.5) vio hé phuong trinh (7.4) ta c6:
z= —L(Clzﬁ- szz)_ L(Clzla - szzb)
M Mp®
1 b (7.6)
Z,= _M(C1Z1+ C2Z2)+ M—pZ(Clzla - szzb)
Sau khi khai trién va rit gon ta dugc hé phuong trinh:
2
Mz + Coz,(1+ %) + Cyz,(1- 22y =0
> P (7.7)

Mz ,+ C2z2(1+b—2)+C1z1(1—£) =0
p

Thay gia tri z, tif phuong trinh thit hai vao phuong trinh tht nhat trong hé phuong trinh

(7.7) va gid tri z; tit phudng trinh thi nhat vao phuong trinh tht hai clia hé phuong trinh (7.7),
rit gon ta dugc:
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ab —p* . c,L’

2 72>t 2 NG

p +b M(p” +b")

. ab-p’. c,L’

it ——7%,+ ——7,=
p-+a M(p®+a“)

Z,+

(7.8)

T hé phuong trinh (7.8) ta thdy ring dao dong cla hai vi tri AB tudng dng véi dao
dong clia cdc khoi lugng dude treo phin ra ciu trude, cau sau c6 dnh hudng 14n nhau, nghia
12 trong qué trinh chuyén dong khi cdu trudc gip d6 nhdp nhod ciia bé mit dudng, dao dong
xudt hién & cdu trude cling s& giy ra dao dong & cdu sau va ngugc lai. Anh hudng dao dong
qua lai clia hai cAu dudc dic trung biing hé so lién k&t p:

ab—p*
L= 2
p +b
. (7.9)
_ab—p
“2_ pz +a2

Trong trudng hdp p,=p, =0 tic 12 p’ =ab thi xdy ra trudng hgp dao dong & cdc ciu xe
ddc 1ap 14n nhau. Trong thyc t& trudng hop ndy khong xdy ra ma dao dong & cdc ciu xe déu
c6 4nh hudng qua lai vdi nhau, nghia 1a p, # p, #0 vi vy p° #ab. Bdn kinh qudn tinh trong
trudng hdp nay dudc tinh theo biéu thic:

p’ =abe (7.10)

G day: &- Hé s6 phan bd khdi lugng.

O céc 6td hién nay €= 0,8+1,2. Hé s6 & 4nh hudng 16n d&€n dao dong cta 6t6. Khi ¢ =
1 thi dao dong & cdc cAu xe doc 1p vdi nhau.

Tan s6 dao dong riéng clia cdc phan khoi lugng duge treo phin ra ciu truée, cau sau
dugc tinh theo biéu thic:

5 Cc,I’
O=——55
M(p~ +b") (7.11)
2 (:2L2

0,=—F
> M(p® +a%)

Trong do:
o, - Tan s6 dao dong dic trung cho dao dong clia khdi lugng dudc treo tai di€m A khi
diém B ¢6 dinh.
®, - TAn s6 dao dong dic trung cho dao dong clia khdi lugng dugc treo tai diém B khi
diém A cd dinh.
Thay (7.9) va (7.11) vao (7.8) ta dudc:
7+ W7, + o1°z,=0

, (7.12)
Zyt W2+ 022,=0
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Nghiém t8ng quit ca hé phuong trinh trén c6 dang:
z,= AsinQ, t+BsinQ,t
z,=CsinQ t+Dsin,t

Trong do:

Q,,Q, 1a cdc tan s6 dao dong lién két.

A,B,C,D la nhitng hiing s8.

Phuong trinh dic tinh cia hé phuong trinh (7.12) 1a phudng trinh tring phuong ¢6 dang:

2 2 2 2
Q4 m1 +m2 Q2+(D1 02

- =0 (7.13)
1—pp, I—pyp,

Gidi phuong trinh (7.13) ta dudc biéu thic dé tinh cdc tin s6 dao dong lién k&t nhau
nhu sau:

QF, = ;{((mzjt mzz)i \/(0)12— mzz)z +Ap, o @2 } (7.14)
2(1-pm,)

Biéu thic trén cho thdy dao dong ctia 6td 13 ra't phiic tap gdm hai dao dong diéu hoa c6
tan s6 dao dong lién k&t Q;va Q,. Tan s6 dao dong lién k&t cla 6td phu thudc vao nhiéu
yé&u t6 ma truSc hét phu thudc vao cdc thong sd cdu tao clda 6td nhu khdi lugng dudce treo,
toa do trong tim clia phin dudc treo, ban kinh qudn tinh cia phan dudc treo, do ciing clia hé
thong treo... Trudng hgp p, =u, =0 thi dao dong xay ra & cdc cau xe doc 1ap 14n nhau, khi d6
phuong trinh dao dong 6t6 don gidn hon nhiéu (hinh 7.9).

TM) B(My)
< .8

i b

Hinh 7.9: So @6 dao dong doc 1ap clia 6t6 tai cau trude.

Phuong trinh dao dong ciia xe & cau trudc c6 dang:
M,z,+C,z=0 (7.15)

Tan s& dao ddng riéng dudc tinh bing biéu thic:

0= — (7.16)
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Khi d6 phuong trinh (7.15) c6 dang:

7+ 01°z,=0 (7.17)
Nghiém cuia phuong trinh trén cé dang:

z,= Asino,t

Nhu vy dao dong cé quy luit theo ham s& sin di€u hoa vé6i chu ky dao dong:

lez—nzzn M, (7.18)
0‘)1 Cl

S& 1an dao dong trong mdt phiit dudc tinh theo biéu thifc:

300

n=" (7.19)

tl
Trong do:

f.;- PO vong tinh clia hé thong treo & ciu trudc.
D3&i v6i 6t6 du lich dd vong tinh khi ddy tdi c6 gid tri trong khodng 20 +25 c¢m, ddi véi
xe tai tir 8 + 12 cm ddi véi xe khach tir 11 dé€n 15 cm. Dao dong cau sau ta cling xét tuong tu.

7.4. CONG DUNG, YEU CAU VA PHAN LOAI HE THONG TREO:

7.4.1. Cong dung:

Y,

b)

Hinh 7.10: Luc tic dung lén cic banh xe trong mit phing ti€p xic vdi mit tua.

a — Céc phén luc thanh phin tidc dung tir dudng 1én banh xe.
b — Lyc va mdmen truyén tif binh xe 1én khung.
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Céc bd phan clia hé thdng treo dung dé ndi khung hay than xe véi cic ciu (bianh xe) 6 t6
va tirng bd phédn thuc hién cdc nhiém vu sau day:

- Bo phian dan hoi 1am gidm nhe cdc tai trong dong tdc dung tir banh xe 1én khung, dim
bido dd ém diu can thi&t khi di chuyén va truyén lyc, mdmen tir dudng 1én khung xe.

- B phan din huéng d€ truyén luc doc, ngang vi mdmen tir dudng 1én khung xe. Pong hoc
ctia bd phan din huéng xdc dinh tinh chat dich chuyén tuong ddi cia banh xe ddi vé6i khung.

- Bo phan gidm chdn dé dap tit cdc dao dong clia phan dudc treo va khong dudgc treo clia
0 t0.

Céc lyc phét sinh giita banh xe va dudng c6 thé gdp lai thanh ba phin luc chinh: luc
thing ding Z, Iuc doc X va luc ngang Y (hinh 7.10).

Cdc mémen do cdc lyc X, Y, Z gdy nén mémen Mx, My, Mz, c6 thé cé gid tri khic
nhau d6i véi badnh xe bén trdi hoidc bén phdi. C4c chi ti€t clia hé thong treo truyén nhiing
phdn luc va mémen trén 1én khung. Pudng map md ph4t sinh lyc dong Z vd mémen dong
My truyén 1én thiing xe nhd bd phan din hdi ctia hé thong treo. Luc doc X, luc ngang Y va
cdc momen My, Mz truyén qua bo phan din huéng ctia hé thong treo.

7.4.2. Yéu cdu:

- D0 vong tinh f, (d0 vong sinh ra do tdc dung cia ti trong tinh) phdi nim trong gii han
dd ddm bado dugc cdc tan s6 dao dong riéng clia vé xe va do vong dong fy (40 vong sinh ra
khi 6 t6 chuyén dong) phai di d€ ddm bio van tdc chuyén dong clia 6 t trén dudng xau nim
trong gidi han cho phép. 0] gi6i han nay khong c6 sy va dap 1én bd phan han ché.

- Pong hoc clia cdc badnh xe din huéng van giit ding khi cdc bdnh xe din huéng dich
chuyén trong mit phing thing ding (nghia 13 khodng cdch hai vé&t banh trudc va cdc géc
dit tru ding va banh din huéng khong thay ddi).

- Dap tit nhanh cdc dao dong cia than xe va cdc banh xe.

- Gidm tdi trong dong khi 6 t6 qua nhifng dudng gb ghé.

7.4.3. Phdn loai:

*  Theo by phdn dan hoi chia ra:

- Loai bing kim loai (gdm c6 nhip 14, 10 xo xodn 6c, thanh xodn).

- Loai khi (gdm loai boc biing cao su — sdi, loai boc bing mang, loai dng).
- Loai thiy luc (loai 6ng).

- Loai cao su (gdm loai chiu nén va loai chiu xoin ).

* Theo so do by phdn din huéng chia ra:

- Loai phu thudc vé6i ciu lién (gdm c6 loai riéng, loai thing bing).

- Loai d6c 1ap véi cdu cit (gdm loai dich chuyén banh xe trong mit phing doc, loai
dich chuyén bdnh xe trong mit phing ngang, loai nén véi banh xe dich chuyén trong mit
phing thing ding).
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* Theo phuong phdp ddp tdt chdn dong chia ra:

- Loai gidm chan thdy lyc (gom loai tdc dung mot chiéu va loai tic dung hai chiéu).
- Loai ma sdt co (gdm ma sit trong bd phan dan hdi va trong bd phan din huéng ).

7.5. BO PHAN PAN HOLI:

Bo6 phan dan hdi c6 thé c6 gdm mot hay nhiéu phan ti din hdi va chia ra phan ti¥ dan
hdi bing kim loai va phan tif dan hdi phi kim loai. Phin tif dan hoi 12 kim loai thudng 13
nhip, 10 xo xodn &c¢ va thanh xoin (hé thdng treo doc 1dp). Phan tf dan hdi phi kim loai bao
gdm: loai dan hdi bing cao su, loai dan hdi bing khi, loai thiy khi. Loi dung vu diém cta
titng loai ngudi ta c6 thé sit dung bd phan dan hdi lién hgp gdm hai hay nhiéu loai phan ti
dan hoi.

7.5.1. Céutao ciia cdc phdn tit dan hoi:
7.5.1.1. Céutao ciia nhip:

Nhip 12 mot dAm ghép cdc tim thép 14 mdng dé ¢6 do dan hdi cao. Hinh 7.11 trinh bay
nhip trong dang rdi va dang ghép.

Kich thuSc cdc 14 nhip nhé dan tir 14 16n nha't goi 12 14 nhip chinh hay 14 nhip g&c. Hai
d4u 14 nhip chinh dugc udn thanh hai tai 1 d€ ndi v6i khung. Phin giita nhip c6 bulong cing
4 @€ si€t cdc 14 nhip lai véi nhau. Cdc quang nhip 3 giit cho nhip khong bi x6 léch vé hai
bén.

Hinh 7.11: Dang tdng quat clia nhip.
7.5.1.2. Céutao cua lo xo:

Lo xo tru chii y&u dugc sit dung trong hé thdng treo dc 14p, trong 6 td du lich dung lam
bo phan dan hdi. Lo xo tru c¢6 thé dugc ché tao tir cdc thanh thép c6 ti€t dién tron hay vuong.
Lo xo tru ¢ dudng dic tinh tuyén tinh. Lo xo hinh nén c6 dudng dic tinh phi tuyén 16m
(dudng cong 16m).
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N&u ¢6 cling do cling va do bén thi 10 xo tru c6 trong lugng nhe hon nhip.

Hinh 7.12: 1.0 xo tru.

Lo xo tru ciing ¢ tudi tho cao hon nhip va khi lam viéc giita cac vanh cda 10 xo khong
c6 ma sat nhu gitta cdc 14 nhip, khong phdi bdo dudng va chim séc nhu chim sé¢ nhip.

Nhugc di€m co ban ctia 10 xo tru 12 né chi lam nhiém vu dan hodi con cdc nhiém vu din
hudng va gidm chan 1a do cdc bd phan khac ddm nhiém. Vi vy néu ké chung c4 hai bo phin
sau thi hé thong treo v6i 10 xo tru lai phitc tap vé k&t cidu va st dung so véi hé thdng treo loai
nhip.

7.5.1.3. Cdutao ciia thanh xodn:
Thanh xo#dn thudng dugc sit dung trong hé thong treo ddc 1dp. Thanh xodn ¢ ba loai

chinh 12 loai don, loai ghép va loai 14 (hinh 7.13). Lugng kim loai dung dé ché tao thanh
xodn loai don ciing chi bing lugng kim loai ch€ tao 10 xo tru nhung tudi tho lai cao hon.

Hinh 7.13: C4c loai thanh xodn.
a. Thanh xodn loai don.
b. Thanh xodn loai ghép.
c. Thanh xodn loai 14.
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Pudng dic tinh dan hdi cla thanh xoin loai don phu thudc bac nhit ddi v6i géc xoidn
nén co cdu din huéng sé xdc dinh dudng dic tinh cda hé thdng treo c6 bd tri chung khi cin
rit ngdn kich thudc thi€t k€ ngudi ta thay thanh xodn loai don biing thanh xodn loai ghép
hoic loai 14. Nhung 1am nhu thé trong lugng ting 1én tir 1,5 dén 1,8 14n so vdi thanh xodn
loai don tuy do cting vitng va do bén ting.

Thanh xo#n loai ghép thudng gdm mot thanh & giita va sdu thanh nim chung quanh
(hinh 7.13b).

Thanh xoin loai 14 thudng gom nhiéu 14 thép cé ti€t dién chit nhat ghép lai vdi nhau
(hinh 7.13c¢).

Né&u ciing mdt do dai nhu thanh xodn loai don thi thanh xodn loai 14 s& bi€n dang nhiéu
hon.

Hinh 7.14: So d6 hé thong treo c6 phan khong dudc treo khac nhau.

Anh hudng clia k&t c&u bd phan huéng ddi véi trong lugng phin khong dudce treo dude chi
rd trén hinh 7.14. Mudn gidm nhiéu trong lugng phan khong dugc treo, khi thi€t k& phii
chuyén tir hé thong treo phu thudc sang hé thong treo ddc 14ap.

Hinh 7.14a trinh bay so dd ki€u mau loai hé théng treo phu thudc ctia banh din huéng.
Con & hinh 7.14b 12 sd d6 hé thdng treo doc 1ip vdi bo phan hudng thong dung nhit. B6 1a
hé thong treo c6 cdnh tay don hinh thang v6i phan t dan hdi 13 thanh xodn. V§i so dd nay
trong lugng phan khdng dudce treo gidm dugc khodng 20%.

Hinh 7.14c trinh bay hé thdng treo phu thudc clia cdc banh chii dong thudng dung nhat.
Trong d6 phan khong dugc treo gdm truyén luc chinh, vi sai, cdc ban truc, vd ciu, co cau
phanh va phan tif ndi nhip véi khung.

C6 thé van gidm dudc khdi lugng phan khong dugc treo, ma vaAn giit nguyén loai hé
thong treo phu thudc néu ta gin truyén luc chinh va vi sai 1én khung va thay nhip bing 10 xo
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(hinh 7.14d). Va ciing c6 thé gidm ti€p phin khong dudc treo hon nita néu ta dua cd ciu
phanh vé canh truyén luc chinh (hinh 7.14d). Va dé c6 trong luong phin khong dugc treo 1a
nhé nhi't néu ta bé dim cdu ndi cdc banh xe, tifc 12 chuyén tir hé thdng treo phu thudc sang
hé thdng treo ddc 1ap, thay 10 xo tru bing thanh xodn (hinh 7.14e).

7.5.1.4. Phdn ti dan héi loai khi:

Vao khéng khi
T mdy nén I ve/ph
G —
— 14
L e
=
© 12(
L o |83cm
- S
= 100 ib s 2
\_ ,ocm I - 10 lcm
J —
Gbx I — =12,0cin )
80 |

2 3 4 5 6 7 8 9
T4i trong 1én cau

a) b)

Hinh 7.15: Hé thong treo khi v6i phan tir dan hdi loai budng chira.
a) SO db hé thong treo;
b) Su thay d6i tAn s6 riéng ng v6i sy thay ddi tai trong clia 6t0.

Trén hinh 7.15a trinh bay so dd clia hé thdng treo ¢6 phin ti dan hdi loai binh chita.
Trong binh chia 1 khong khi hay khi ga chiu nén dudi 4p suit 0,5 + 0,8 MN/m?”. Khi binh
chita 1 co lai thé tich bén trong ctia binh gidm, 4p sud't khong khi vad d6 citng hé thong
treo ting. Khi chi c¢6 1 binh chita hé thong treo rdt cttng. C6 binh chida phu 2 khi binh
chita 1 co lai 4p sud't khong khi sé ting tir tir va do d6 hé thdng treo s€ mém hon.

O day cdn 3 1a b diéu chinh do cao clia thing xe ; vi khi cAn 3 thay d8i khodng
cdch giita thung va bdnh xe thi: hoic 1d dua khi ép tir binh chia 4 vaio budng 1 va binh
chita phu 2, hodc 1a ddy mot phin khi nén ra khdi mot 1 va 2. D€ bo diéu chinh khong
lam viéc khi 6t6 con dang dao dong by gidm toc qudn tinh s€ git va chi cho bo diéu
chinh lam viéc sau khi khodng cdch gitta vd xe va 16p xe da thay ddi dugc vai gidy, hién
tugng dao dong dd bSt hin, nhu vay 1a chi cho thay d6i tng vdi tii trong tinh.

Trong cdc k&t cdu hién nay chua giit dudc tdn sé dao dong riéng khong d6i. Trén
hinh 7.15b trinh bay sy thay d6i tin s¢ dao dong riéng khi thay ddi trong lugng 6td cé hé
thong treo loai khi va cédc s6 liéu dugi diy dng v6i cdc dao dong nhd & gan vi tri can
biing. Khi khong c¢6 binh chita phu d6 ctrng hé théng treo khd 16n va do vong tinh thay
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ddi 1,34 14n tuong Gng véi trong lugng phan dudc treo thay ddi khodng 3 14n va tin sé
dao dong riéng khodng 123+142 lan/ph (2,05+2,33 1an/s).

Khi ¢6 binh chita phu dung tich 12,21, d6 citng hé thdng treo gidm va tin sd riéng
chi con 94 +104 1an/ph.

7.5.1.5. Phadn ti dan hoi loai thiiy khi:

S d6 nguyén 1y 1am viéc va dudng dic tinh clia hé thong treo loai thuy khi dugc
trinh bay trén hinh 7.16.

Trong hanh trinh nén, pitténg 1 bi ddy 1én phia trén. Cha't18ng s& di qua van 2 (luon
luén md & 4p suat thip) diy pittdng 5 trong budng khi 4 1am nén khi lai. Phan nay tng
véi doan a-b trén gidn dd tirc 12 ng vdi lic d4p suat khong khi trong budng 4 ting 1én
dén gid tri tinh todn 30 MN/m? Pittong phan cdch 5 giit cho khong khi khong 14n vao
chat 18ng.

Hanh trinh nén ti€p tuc, pittdng 1 ti€p tuc dich 1én phia trén, lam do thanh 6 chui
vao 6ng xilanh 4p luc cao 8 va 18 7 bi bit kin. Liic nay bit didu thdi gian nén dan hoi chi't
16ng va dd cing nhip s€ tang 1én (doan b-c trén dudng dic tinh).

Khi cha't 18ng trong 6ng 6 dat d&én 4p sudt 200+-300 MN/m” van han ché€ 3 sé md.
N€u ti€p tuc nén thi chdt 16ng chi Ivu thong nhung 4p sudt trong chit 16ng khong ting.
Lic nay 4p sud't khong khi trong budng 4 con ti€p tuc ting (doan c-d).

Trong hanh trinh trd, cha't 16ng bi nén dan hdi trong xilanh 4p luc cao s& nd ra mot
doan ngin (doan d-d) con khong khi nd ra s& dua hé thdng treo trd vé trang thdi ban dau
doan d-a. Khi khong khi nd, chd't 18dng tir budng 5 qua van 2 1am ma't phin 16n th& ning
cda khong khi bi nén. Dién tich ctia dudng cong kin a-b-c-d-d-a ti 16 véi s6 cong tiéu hao
cla hé thong treo loai thuy khi. Pudng dic tinh trén hinh vé ¢ng véi mot van tdc nén
nha't dinh.

Hai nhugc di€m cia hé thong treo thuy khi loai 6ng 12 khé 1am kin va ma sdt 16n.
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ft fa

Hinh 7.16: S dd va dudng dic tinh cda hé thong treo loai thuy khi.
7.5.2. Puong ddc tinh dan hoi ciia hé théng treo:

NhS dudng dic tinh dan hdi ta ddnh gid dugc bd phan dan hdi clia hé thong treo.
Pudng dic tinh dan hdi bi€u thi quan hé giita luc Z thing ding tdc dung 1én banh xe va
dd bi€n dang clia hé thong treo f do ngay trén truc banh xe.

Trén hinh 7.17 trinh bay hai loai dudng dic tinh clia hé thong treo: dudng thing 1
ing vdi hé thong treo c6 do ciing khong ddi con dudng cong 2 @ng vdi loai hé thong treo
c6 do ciing thay ddi. Truc hoanh bi€u dién d6 vong f, truc tung bi€u dién luc Z thing
ding tic dung 1én banh xe. Mudn c¢é do vong f; cia mdt diém bat ky trén dudng cong (vi
du & diém D) ta vé dudng ti€p tuyén tai di€m d6 (diém D) va ha dudng thing géc véi
truc hoanh.

Hoanh d6 AB 1a @6 vong tinh f; cia hé thong treo c6 d6 ciing thay ddi (dudng cong
2) va hoanh d§ OB sé& 1a d6 vong tinh clia hé thdng treo c6 dd ciing khdng d6i (dudng
thing 1).

TAn s6 dao dong riéng & cdc bién do bé dugc xdc dinh bing d vong hiéu dung
(hay dd vong tinh) @ng vdi t3i trong tinh Z, = G,. Tuy ciing mot d6 vong tdng quat OC
nhung hé théng treo c6 do cing thay ddi c6 @6 vong hiéu dung AB 16n hon d6 vong hiéu
dung ctia hé théng treo c6 d6 citng khong thay ddi (doan OB).

Thé tich dong nidng goi tit 1a thé ddng, nghia 1a thé& ning 16n nhit cia hé thong
treo khi 6 t6 di qua chd 18i 16m dudc bi€u thi bing dién tich ¢6 gach EKD tng vdi hé
thdng treo c6 do citng thay d6i va bi€u thi bing dién tich HKD ng véi hé thong treo cd
do ciing khong d6i. Véi nhitng @6 vong han ché thé dong cdn thi€t clia hé thdng treo cé
dudng dic tinh phi tuyén cé thé thé hién bing hé s dong Kq = % ma ta sé khdo sit ky

t

hon sau day.

227

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Z

| Zmax / E
o0 Thétich 2 Y H
o dong na
=)
F

7t D

- — — K

1
‘ f
A 0 B C

Hinh 7.17: Céic dang dudng dic tinh clia he thdng treo.

Trén hinh 7.18 Ia dang dudng dic tinh dan hdi cla hé thong treo khi chat tai va khi gidm
tai. Trén truc hoanh ta c6 di€m O 13 di€m tua clia bo phan han ché dudi, diém C 1a diém tya cla
bo phan han ch€ trén, nén ta goi BO 1 gid tri clia d0 vong dong dudi fye, BC 1a gid tri cla do
vong dong trén fy. Ngodi ra ta con ¢6 diém L 1a diém tua cla u cao su phia dudi, di€m M 1a diém
tfa clia u cao su phia trén va tuong ng vdi hai diém L, M ta ¢6 dd vong fi, f>. Khi chit tii va
gidm tdi cdc thong s6 clia bd phan dan hoi 1a d6 vong tinh f,, dd vong dong trén fy va dd vong
dong duéi fg Gng véi hanh trinh ddng dén gidi han chia bd phan han ché phia trén va bo phan han
ché& phia duéi, 0 citng C; clia hé thong treo, he s& dong K va luc ma sdt 2F. Pudng cong chat tdi
va gidm tdi khong tring nhau do ma sit trong hé thdng treo. Ngudi ta qui udc 14y dudng dic tinh
dan hdi clia nhip 1a dudng trung binh (dudng nét diit) (nghia 12 c6 tinh d&n luc ma sat 2F).

s

han han ché dudi

R

biém tya cia bo p
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Hinh 7.18: Pudng dic tinh dan hoi clia hé thdng treo.

Khi tinh d§ ém diu chuyén dong (cidc dao dong) tin s6 dao dong riéng cin thi€t n phai
do d6 vong tinh f; quyét dinh. Quan hé gifta f, va n theo cong thic tan sd dao dong riéng clia

hé thong treo n ~ ?)fﬂ thé hién trén gidn dd (hinh 7.19).

t

n (An/phiit)

140
130

120 \
110 \

100
90

30
70
60

50 f.(cm)
5 10 15 20 25 30

Hinh 7.19: Quan hé cia tin s& dao dong riéng clia phin dugc treo n véi dd vong tinh f,.

229

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Nhu vdy c6 thé xdc dinh d§ vong tinh theo tin s6 dao dong riéng n ctia hé thong treo.
Do vong tinh f, vé gid tri khdc v6i do vong dong dudi faq.
N6i chung f, khong nén it hon 150+-300mm do6i véi 6td6 du lich va f, khong nhd hon
100+-200mm d6i véi 6td buyt.
C4 hai loai nay c6 tan s6 dao dong riéng n = 60+85 lan/ph. Trong 6t6 tdi f, khong nén
nhé hon 60+120mm Gng véi tin s& dao dong riéng n = 80+100 1an/ph.
P& didm bdo d6 ém diu chuyén dong thi ti s6 d6 vong tinh f,, cia hé thong treo sau va
dd vong tinh f; clia hé thdng treo trudc phdi nim trong cdc gidi han sau:
- Trong 6 t6 du lich fi =0,8+09
tt
AT |
- Trong 6 t0 tdi va 6 t6 buyt =~ =1+12.
tt
b0 ciing C, clia hé thong treo bing tang géc nghiéng clia tiép tuy€n clia dudng trung
binh (dudng nét dirt) C, = tgo.. Trudng hop tdng quat dudng dic tinh clia hé thong treo khong
phdi 12 dudng thing va do ciing C, thay d6i.

.-t
df
P& d4nh gid so bd ngudi ta thudng tinh dd ciing hé thong treo chiu tai trong tinh:
G _Z
Cof f

Tir ddy ta thdy do ciing va do vong tinh 1a cdc dai lugng c6 quan hé véi nhau, nhung do
vong tinh cho ta hinh dung day di vé hé thong treo hon 13 dd ciing vi né néi 1én tdi trong tinh
Z, = G, tdc dung 1én hé thong treo.

Hé s& dong luc hoc goi tit 1a hé s6 dong 1a ty s6 giita tdi trong 16n nhi't Zpy.x c6 thé
truyén qua hé thdng treo vdi tdi trong tinh.

Z Z

pa— max __ max
K;= = T

G Z

t t

Khi K4 bé thi s& c6 sy va dip lién tuc 1én bo phan han ché& cla nhip, 1am cho nhip bi
udn ngugc lai va bi “gd”. Khi K4 qué 16n, trong trudng hdp dao dong véi bién do 16n va gidi
han gia tri fg, hé thdng treo s& rit cing. Thyc t& chitng té ring chon Ky thich hgp thi khi 6t6
chuyén ddong trén dudng khong biing phing, tii trong dong truyén qua hé thdng treo s& giy
va dap rat it 1én bo phan han ché&. Khi tinh hé thdng treo c¢6 th€ chon K4 = 1,7+1,8. G CHLB
Nga véi cdc 6 td ¢6 kha ning thong qua thdp chon K4=2+3 va & 6td c¢6 khd niing thong qua
cao chon Kg=3+4.

Do vong dong fy clia hé thdng treo (gdm cd do bi€n dang cla cdc u cao su) phu thudc
vao dudng dic tinh clia hé thong treo va vao do vong tinh f,.

— Trong 6 t6 du lich: fg=(0,5+0,6).f;
— Trong 6 t6 buyt:  fa=(0,7+0,8).f;
— Trong 6 to tai: fa= 1,0.f;

Do vong dong f4 quan hé chit ché véi hé s6 dong Kq. PO vong dong f4 cang 16n thi do

ém diu chuyén dong ting va dé phdi hop véi hé s6 dong Kq16n, ddm bio su ti€p xtc cla 16p
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v6i mit dudng tot. Tuy nhién ldc 4y dd dich chuyén tuong ddi clia thiing xe vé6i 16p lai 16n
1am cho tinh 6n dinh kém, va yéu cdu ddi v6i bd phin hudng clia hé thong treo c6 chit lugng
cao hon, 1am phiic tap thém din dong ldi cdc banh tru6c, va ting gi6i han khodng sing gam
xe trong hé théng treo doc 14p.

Pudng cang map md va van téc cang 16n thi hanh trinh dong ctia hé thong treo cang
phai 16n. P3i vdi 6 td c6 kha ning thong qua thdp thi dd ciing clia hé thong treo thay ddi it fy,
= 70+140mm. D&i vdi 6 to6 c¢6 kha niing thong qua cao fy = 120+160mm.

7.6 BO PHAN GIAM CHAN:
7.6.1. Cong dung, yéu cdu, phén loai:

7.6.1.1. Cong dung:

Gidm chian dé€ dap tdt cdc dao dong clia than xe va banh xe bing cdch chuyén cd ning
cla cdc dao dong thanh nhiét ning. Gidm chan hién nay chd yé&u la gidm chan thiy lyc (hinh
7.19) nén ma sat giita chit 16ng va cdc 16 ti€t luu 1a ma sat chd y&u dé dap tit chin dong.

7.6.1.2. Yéu cdu:

Céc yéu ciu cd ban ddi v6i gidm chan:
+P4m bdo gidm tri s6 va su thay ddi dudng dit tinh clia cdc dao dong. Pit biét 1a:
- Dap tit cang nhanh cic dao dong néu tin s& dao dong cang 16n. Muc dich d€ trdnh cho
thing xe khéi bi ldc qua khi qua dudng map mo 16n.
- Dap tit chdm cdc dao dong néu 6td chay trén dudng it map mo (dd 10i 16m cla dudng
cang nho va cang day).
- Han ché€ cdc luc truyén qua gidm chin 1&én thiing xe.
+ Lam viéc &n dinh khi 6 t6 chuyén ddng trong cdc diéu kién dudng x4 khic nhau va
nhiét do khong khi khdc nhau.
+ C6 tudi tho cao.
+ Trong lugng va kich thudc nhd, gid thanh ha.

7.6.1.3. Phdn loai:

Ngudi ta phan biét gidm chan theo cdc dic diém sau:

* Theo quan hé giita hé sé cdn K, trong hanh trinh nén (liic banh xe tién dén gdn
khung) va hé so can K, trong hanh trinh trd (liic banh xe di xa khung):
Theo dic di€m nay gidm chian thuy lyc dudc chia thanh loai tdc dung hai chiéu c6
dudng dit tinh d6i xitng (K,=K,) va dudng dic tinh khdng d6i xing (K, < K,) va loai tdc dung
mot chiéu K,~0.

* Theo két cdu chia thanh: gidm chan don va gidm chin 6ng.
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* Theo ddc diém bén trong ciia gidm chdn chia thanh:

Loai c6 van gidm tdi va loai khong c6 van gidm tai.

Ph& bi€n nhit hién nay 12 loai gidm chan tdic dung hai chiéu c6 dudng dic tinh khong
ddi xitng va c6 van gidm tdi. Trudng hgp nay Ivc cdn gidm chan trong hanh trinh nén ting
chdm hon trong hanh trinh tra.

Trong cdc gidm chan hién nay K, = (2+5)K,. P9 10i 1dm clia dudng cang nhd va cang
day (do 16i khdng cao va 1dm khong siu ) thi hé s& K, va K, cang phai khic nhau.

Khi banh xe qua chd 15i (hinh 7.20) thi van tdc khdi lugng khong dudc treo sé& 16n (trir
phan tif d&n hdi ra) lyc truyén qua gidm chin sé 16n.

C6 thé gidm lyc nay bing cdch ha thap hé s& K,. Khi 6td qua chd 16m thi va dap truyén
1&n banh xe it hon di qua chd 16i.

Trén cdc dudng c6 do 10i va 1dm dai va dudng lugn gitta chd 18i véi chd 16m tuong ddi
ém diu thi khong cin c¢6 K, va K, that khac nhau. Vi khi 6 t6 qua chd 16m c6 thé 1am banh xe
khong ti€p xtic v6i dudng.

’//W/////// 777777777 [777TT77777TT77777

Hinh 7.20: Gidm chin don tic dung hai chiéu.
7.6.2. Cdu tao va nguyén Iy lam viéc ciia giam chén thiiy luc:

Theo k&t cAu ngudi ta chia gidm chan thiy lyc ra 1am hai loai 12 gidm chan don va
gidm chan 6ng, dua vao mdi quan hé gitta K, va K, chia ra gidm chan tdc dung hai chiéu va
gidm chan tdc dung mot chiéu. O day ta chi xét gidm chan tdc dung hai chiéu.

7.6.2.1. Cdu tao va nguyén Iy lam viéc ciia giam chdn don:

* Cdu tgo:

Trong gidm chdn don hai chiéu (hinh 7.21) ¢6 pittdng kép 2. Trong dé cé dit cdc van
ngugc. Van ngudce 1am cho diu & bau gidm chan ludn luén chiy vao lam diy budng chita 1
va 3. Pittong kép ngin xylanh ra 1am hai budng chita 1 va 3. Thé tich cia budng chita 1 va 3
thay ddi khi pittong kép dich chuyén vé phia trdi hay phai. Pittdng kép dich chuyén dugc nhd
cam quay 4 dit vao giifa pittong kép. Xylanh chita day cha't 1dng.
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* Nguyén ly lam viéc:

Nguyén Iy 1am viéc clia td't cd cdc loai gidm chan thly luc 1a: chat 16ng bi don tir budng
chita nay sang budng chita khic qua nhitng van ti€t luu rat nhd nén chi't 18ng chiu stc cdn
chuyén dong ra't 16n. Stic cdn lam dap tit nhanh cdc chin dong va ning lugng clia dao dong
bi bi€n thanh nhiét ning nung néng chit 16ng chita trong gidm chan.

c) d)

Hinh 7.21: So @6 1am viéc clia gidm chan don tic dung hai chiéu.

Trong hanh trinh nén nhe (hinh 7.21a) pittdng kép di vé phia phdi, chit 1dng bi don t
budng 3 d&€n budng 1 qua 16 rat bé & thanh van 5 va khe hd & van 6 nhd thing dudgc siic cdn
cda 10 xo mém phia trong. Néu bi nén manh (hinh 7.21b) 4p sud't clia chi't 1dng ting 1&én du
sttc thing cd luc cdn cla 10 xo cling phia ngoai clia van 6. Clta van 6 bi m& dot ngot va chat
16ng di qua van 6 dé dang.

Trong hanh trinh trd nhe (hinh 7.21c) chat 18ng tif budng 1 chdy qua budng 3 qua 15 rit
bé & thanh van 5, con van 6 lic d6 van dong.

Né&u bi trd manh 4p sut chat 16ng ting 1én (hinh 7.21d) thing dudc Iuc 10 xo clia van 5,
van 5 md rong ra chat 16ng di qua dé dang hon.

7.6.2.2. Cédutao va nguyén ly lam viéc cia gidm chdn ong
* Cdu tao:

Gidm chan 6ng (hinh 7.22) bao gdm mdt xylanh hai 16p, bén trong c6 hai budng chita A
va B ¢6 chita dau thily luc va dudc thong nhau nhd cdc van gidm tdi 4 va 5. Xylanh c6 hai
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16p 4o, v6i I6p bén trong 2 va bén ngoai 9. Bén trong ctia 16p 40 ngoai va 16p 4o trong ¢
mdt budng chita khi nén 3. Ngoai ra con c¢6 dém lam kin 11 d€ chidn khong cho bui tit moi
trudng di vio trong budng chira dau thiy luc A va B. Bén ngoii c6 cdc tai 6 va 12 dé ndi vdi
dim cdu va than xe.

* Nguyén ly lam viéc:
O hanh trinh nén, dim ciu va tai 6 dao dong 1&n phia trén nén pittdng bi ddy sdu vao
1ong clia xi lanh, 14p tdc 4p sudt diu & budng A ting 1én 16n hon 4p sudt dau & cdc budng B.
DAu sé& chuyén dong tir budng A sang cic budng B qua cic 13 ti€t luu rit nhd. Do ma sdt giita
cdc phan tf dau véi cdc 16 tiét luu rat 16n cho nén ning lugng clia dao dong tir mit dudng
truyén lén da bi ma't di mot phdn chuyén thanh nhiét ning nung néng diu & trong gidm chan.
Khi bi nén manh, 4p sudt diu & budng A ting cao, cdc van gidm tdi 4 s& md ra, lic nay tiét
dién cho ddu di qua ting 1én, nén stic cdn dao dong clia gidm chan c6 gidm xudng.
- 1 — CAn cda pittdng.
2 — Ldp 4o trong ctia xy lanh hai 16p.
3 — Budng dién diy (chia khi nén).
4;5— Van gidm tdi (cé céc 16 ti&t luu).
6 — Tai ndi v6i dam cau.
7 — DE clia pittdng.
8 — Dau thdy lyc.
9 — Ld&p do ngoai cia xylanh.
10 — L3 d€ bdi tron can pittdng.
11 — BPém lam kin.
12 — Tai n6i v6i than xe.
A; B - Cic budng chita dau.

/AN

N
A

Hinh 7.22: K&t ciu clia gidm chan dng.

O hanh trinh trd, dAm cAu cling vdi tai 6 dao dong xudng phia dudi nén pittdng chuyén
dong di 1én so v6i ddy clia xi lanh. Bgi vay thé tich budng A ting 1én lam cho 4p suit diu &
budng A gidm xudng nhd hon dp suit ddu § cac budng B. Lap titc ddu & cdc budng B chuyén
dong qua budng A thong qua cdc 16 tiét luu. Khi 4p sudt ddu & budng A gidm dot ngdt (do
cau xe dao dong manh vé phia dudi) cdc van gidm tdi 5 s& md ra, nén stic cdn dao dong clia
gidm chin s& gidm xudng, cho phép ciu xe dao dong nhanh hon vé phia dudi, diy banh xe
ti€p xtic nhanh trd lai véi mit dudng, han ché€ dudc thdi gian banh xe tdch khdi mit dudng,
bdi vay ting dugc dd 6n dinh chuyén dong cda 6 to.

7.6.3. Duong ddc tinh ciia gidm chan thiy lic:
Luc cdn chdn dong Z, do gidm chdn sinh ra phu thudc vao vén tdc tuong ddi z clia cdc
dao dong thuing xe ddi v6i banh xe.
234

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Z=Kz" (7.20)

2 ¢ 2 2 * 2 ~
O day: K — Hé s6 cdn clia gidm chan.

N.

““""‘u—_
_.___--'""—
Hinh 7.23: Pudng dic tinh clia gidm chan thay luc.

Ham s6: Z,= f( z ) bi€u di€n dudng dic tinh clia gidm chan. Tuy theo gid trj s6 mii n
ma dudng dic tinh ca gidm chdn c6 thé 1a tuyé&n tinh (dudng thing) hoic dudng cong. Néu:

n =1 : Pudng dic tinh 13 dudng thang 1.

n >1 : Pudng dic tinh 12 dudng cong 16m 2.

n <1 : Pudng dic tinh 13 dudng cong 16i 3.

Pudng cong c¢6 dang nay hay dang khic phu thudc trude tién § kich thude 16 thong qua
r6i d€n dd nhdt clia chat 1dng va k&t cdu clia van. Chid y 13 v6i cdc dudng dic tinh trén hinh
7.23 ta thay tai gid tri I6n nhi't clia van toc tudng ddi, gid tri cong sud't tiéu hao (ti 1& vdi dién
tich nim dudi dudng dic tinh) bing nhau. Thong thudng n dao dong trong khodng 1,5+2,5.

ZHA

7

Ztmax
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Hinh 7.24: Pudng dac tinh khdng ddi xting clia gidm chin tdc dung hai chiéu véi van gidm t3i.

Trén hinh 7.24 ta thdy tai hai di€m 1 va 2 dudng biéu dién hoic 1a di thing (dudng nét
dut) hoic 1a giy khiic (dudng lién). Trudng hop c¢é van gidm tai dudng bi€u dién sé 1a dudng
giy khic va di€m 1, di€m 2 13 di€m md van gidm tii nén dién tich cho chat 16ng di qua ting
1én.

Trong cdc 6t6 hién dai z, va z,nim trong giéi han (30+50)cm/s. N&u 6 t0 st dung &

khi hau dn ddi c6 thé khong dit van gidm tai d€ don gidn b6t két cAu.u

7.7. B) PHAN DAN HUGNG:
7.7.1. Cong dung, phdn logi, yéu cdu:
7.7.1.1. Coéng dung:

B6 phian din hudng cia hé thdng treo c6 muc dich: xdc dinh tich chit chuyén dong
(d@dng hoc) clia banh xe ddi véi mit twa va vd xe, dong thdi gép phin vio viéc truyén luc va
momen gilra banh xe va vo.

7.7.1.2. Yéu cdu:

Céc yéu cAu cd ban ma bd phin hudng phii thod man cu thé nhu sau:

a)Giif nguyén dong hoc clia cdc banh xe khi 6 td chuyén dong. Piéu nay c6 nghia 12 khi
banh xe dich chuyén thing ditng cdc géc dit banh xe, cdc chiéu rong, chiéu dai co sd phai
gitt nguyén. Dich chuyén bdnh xe theo chiéu ngang Yy, (thay d6i chiéu rong co sd) sé 1am
16p mon nhanh va ting stc cdn chuyén dong 6 td trén cdc loai dit mém. Dich chuyén banh
xe theo chiéu doc Xy, tuy c6 gid tri tht y€u nhung ciing gy nén sy thay ddi dong hoc clia
truyén dong 14i. Thay d6i géc dodng o clia banh xe din huéng l1a diéu nén tranh nhit vi né
kém theo hién tugng mdmen do hiéu tng con quay lam cho 16p bi “viy” (lic qua lic lai
nhanh). Ngoai ra khi banh xe lin v6i géc nghiéng 16n s& lam mon 16p, sinh ra phan luc
ngang Y 16n va lam 6 t6 khé bam v6i dudng.

b) B&i vdi cdc banh din huéng nén tranh sy thay ddi géc nghiéng v, vi thay ddiy 1a 1am
tru ditng nghiéng vé phia sau nén d6 dn dinh ctia 6 td s& kém di. Khi banh xe dich chuyén
thing ding ciing 1am thay ddi d6 chum A-B ( thay ddi géc §). Géc & thay ddi sé 1am thay
ddi qui dao chuyén dong ctia 6 td 1am cho 6 t6 khong “bam” ding dudng.

c)Pdm bao truyén cdc lyc X, Y va cdc mdmen My, M, tif banh xe 1&én khung ma khong
giy nén bi€n dang rd rét, hay khong lam dich chuyén céc chi ti€t ciia hé thong treo.

d)Giir dugc ding dong hoc clia truyén dong 14i. Pong hoc clia truyén ddng 14i dugc gitt
ding néu su dich chuyén thing ding va su quay quanh tru ding clia banh xe khong phu
thudc vao nhau.

e)Po nghiéng cla thiing xe trong mit phing ngang phdi bé. Bd phin huéng cé adnh
huéng d&€n khodng cdch giita cdc phan tif dan hoi (goi tit 1a khodng cdch nhip). Do bd phan
huéng ta c¢6 khodng cdch nay 16n hay bé. BO phan hudng con dnh hudng dén vi tri tim clia
dd nghiéng bén.
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f) BO phan huéng phai dim bdo bd tri hé thong treo trén 6td thuin tién va khong ngin
cdn viéc dich chuyén ddng co vé phia trudc. Nhu thé cé thé st dung khodng khong gian
trong khung xe. Bd phan hudng c6 thé ting dd ém diu chuyén dong néu bé tri lai cdc phan
dudc treo mdt cdch hdp ly thi 1am ting mdémen quédn tinh d8i vé6i truc ngang di qua trong tAm
phin dudc treo. Loai bd phan hudng ciing dnh hudng d&n sy dich chuyén truc cdc ding
chinh d6i vdi san 6 td va chiéu rong clia san giita cdc vanh chin bun.

g) B phan huéng phii c6 két cdu don gidn va dé st dung. Piéu nay phu thudc nhiéu &
s6 khép, s6 di€m phai boi tron clia hé thong treo va sd cdcding (ddi v6i banh chi dong).

h)Trong lugng bd phan huéng va dic biét 1a phan khdng dudc treo phdi bé.

7.7.1.3. Phadn loai:
Bao gdm c6 hai loai sau:

* H¢ thong treo phu thujc:

Trong hé thdng treo phu thudc hai banh xe trdi va phdi dudc ndi nhau bing mot dim
citng nén khi dich chuyén mot banh xe trong mit phing ngang thi banh xe con lai ciing dich
chuyén. Hé thdng treo phu thudc khong thé ddm bio ding hoin toan dong hoc clia bianh xe
din huéng.

* H¢ thong treo djc ldp:

Trong hé thdng treo doc 14p hai bdnh xe trdi va phai khong c6 quan hé truc ti€p véi
nhau. Vi vdy trong khi dich chuyén bdnh xe nay trong mit phing ngang, binh xe kia vin
ditng nguyén. Do d6 dong hoc clia banh xe din huéng giit ding hon. Nhung khong phai & tat
cé cdc loai hé thdng treo doc 1ap dong hoc clia banh xe dan hudng déu dung.

Bo phin huéng va phin tir dan hdi khdong phu thudc vao nhau. Vi du nhu hé thdng treo
phu thudc c6 thé 1a loai nhip, loai thanh xoidn, loai treo khi. Ngugc lai hé thong treo loai
thanh xodn c6 thé 1a ddc 1ap hoic phu thudc.

7.7.2. Cdu tao va dong hoc co cdu din huéng:

Bo phian din huéng (cd cdu huéng) clia hé thdng treo nhim xdc dinh tinh chat dich
chuyén tuong ddi ctia banh xe ddi v6i thin xe va gép phin vao viéc truyén luc va mdmen
gifta banh xe va than xe. Cd cAu huéng tao ra phuong phdp treo badnh xe hoic ciu xe vao
than (hodc khung) xe.

C4u tao cdc co cAu hudng sé& quyét dinh hudng dich chuyén, dd nghiéng mit phing
badnh xe va tAm dao dong clia banh xe khi xe chuyén dong trén mit dudng khong bing phing.
Lua chon hdp 1y co cAu hudng cho mot hé thong treo s& 1am ting kha ning bim ngang clia
cdc banh xe, gidm dudc d6 nghiéng cdc mit phing banh xe va gidm dugc dao dong goc (hién
tugng “vay”) clia cdc bdnh xe din huéng xung quanh truc ding. Tdc 1a lya chon cd cau
hudng hop 1y sé& 1am ting dd dn dinh ctia 6 to khi chuyén dong trén dudng khong bing phing.

7.7.2.1. Cdu tao cdc co cdu huéng & hé thong treo doc lap:
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o) hé thong treo doc lap, dé€ ddm bao cho cdc banh xe dao dong doc lap vé4i nhau, cdc
don clia cd huéng mot dau sé lién k&t vdi banh xe, dau con lai s& lién k&t véi than xe (hoic
khung xe).

Cédc phuong 4n bd trf cd cdu huéng duge thé hién & cdc hinh sau:

Hinh 7.25: Co cdu huéng mot don véi mot khdp tru cho banh xe khong din huéng.

Hinh 7.26: Co ciu hu6ng hai don vdi hai khép cau cho binh xe khong can din huéng.

N

Hinh 7.27: Co cAu huéng mot don v6éi modt khép tru cho banh xe din huéng.

£ /

\\//

Hinh 7.28: Co cAu huéng modt don vSi modt khép tru trugt cho banh xe din huéng.
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Dang tdng quat 13 cd cAu huéng khdng gian tao ra phuong phdp treo banh xe ma & dé
banh xe c6 thé thuc hién viéc dich chuyén trong khong gian (hinh 7.29). Piém S 13 tAm cda

chuyén ddng khong gian.

o1 s
e ™ f
[ 2% s
\ | A g
L] of \ /
- g \\‘_ /
a)

)

Hinh 7.29. Co cau huéng khdng gian.
a — Phuong dn cd s4.
b — Phuong 4n cho banh xe din huéng.
¢ — Phuong 4n cho cau sau chti dong.
(A, B 1a khép cédc ding)

Dang don gidn hon 13 co cdu hudng phing tao ra phuong phdp treo banh xe ma § d6
banh xe chi c6 thé thyc hién viéc chuyén dich trong mit phing (hinh 7.30). Trong 6 phuong
4n dua ra thi phuong 4n a va d dudc st dung phd bién nhit & trén 6 to. Trudng hop a dugc goi
12 co cAu huéng hinh thang, trudng hop d 1a ¢o cAu huéng McPherson.

- Nt S

Hinh 7.30: Cd cAu huéng phiang.
Trong thuc t&, n€u & phuong 4n a va d chi bd tri trén modt don va dudi mot don thi khi

ning chiu lyc va mémen tuong doi kém. P& ting khi ning chiu lyc va mémen, ngudi ta sé&
bo tri trén va dudi hai don nhu hinh 7.31.
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Hinh 7.31: Cd ciu huéng phing trong thuc t€.
a — Cd cAu huéng hinh thang cho banh xe din huéng.
b — Cd c&u huéng McPherson cho banh xe din huéng.

7.7.2. 2. Cdu tao cdc co cdu hudng & hé thong treo phu thujc:
O hé thdng treo phu thude, cdc don cla co cdu hudng mot diu sé lien k&t véi cdu xe,

dau con lai sé& lién két vdi than xe hoic khung xe. Cau xe trong trudng hgp nay 1a cau lién.
Cidc phuong 4n bd trf cd cdu huéng duge thé hién & cdc hinh sau:

\.

o
=X
1 ~2C
H\ \
9 J N L g

—— N\ /
)

ool 4 b)

Hinh 7.32: Cic trudng hop cd s§ clia co cdu huéng bon don véi tdim khép cau (dugc goi la:
treo bon di€m).
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Hinh 7.33: Co cdu huéng bon don v6i don thit tw dit ngang (goi la don Panhard).
//_\""\

AN y YA
9, Y

L\ a) d b)

Hinh 7.37: Cd cAu huéng véi don din huéng 1a cau xe.
a — Cau xe két ndi v6i than xe bing hai khép tru.
b — Ciu xe k&t ndi vé6i than xe biing hai khép cau.
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CHUONG 8

QUAY VONG O TO VA HE THONG LAI

Muc tiéu :

Sau khi hoc xong chuong nay céc sinh vién c¢6 kha niang :
1. Trinh bay dugc dong hoc va ddong luc hoc quay vong cia 0 to.

2. Néu dugc 4nh huéng d6 dan hoi clia 18p t6i quay vong ciia d to.

3. Trinh bay dudc quay vong clia 6 tO khi 16p bi bién dang ngang.

4. Trinh bay dugc dnh huéng clia quay vong trung tinh, thi€u hoic thira t6i 6n dinh
cta 6 to.

5. Vé dudc sd do ciu tao hé thong 14i.

6. Trinh bay dudc co cau l4i.

7. Neéu dugc dong hoc ciia hinh thang l4i.

8. Trinh bay dugc phuong phap ki€m tra hinh thang 14i.

9. X4c dinh dudc kich thudce hinh thang l4i.

10. Xéc dinh dugc lyc cia ngudi 1di tdc dung 1én voliang.
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8.1. PONG HQC VA PONG LUC HQC QUAY VONG CUA 0 TO :
8.1.1. Ddng hoc quay vong ctia é to :

Nhiim quay vong 6 to, chiing ta c6 thé sit dung cdc bién phdp sau :

— Quay vong cdc bdnh xe din huéng phia trudec hodc quay vong tit cd cdc banh xe dan
hudng.

— Truyén nhitng moémen quay cé gid tri khdc nhau dé€n cdc banh xe din huéng chd
dong bén phai va trdi, ddng thdi st dung thém phanh d€ him cdc banh xe phia trong
so v4i tam quay vong.

Trudc hét, chiing ta xét dong hoc quay vong cia xe khi bd qua bién dang ngang clia
cdc banh xe do do dan hoi cda 16p. Néu khong tinh d&€n d6 bi€n dang ngang ctia 18p, thi khi
quay vong véc to van tdc chuyén dong clia cdc banh xe sé& tring v6i mit phing quay (mit
phing ddi xitng) ctia banh xe.

Trén hinh 8.1 md td dong hoc quay vong clia 6 t6 c6 hai badnh din huéng & cau trude
khi bd qua bi€n dang ngang ctia 16p. O trén so dd : A, B 12 vi tri cdia hai try ddng. E 12 diém
gifta clia AB. o; o 12 géc quay vong clia badnh xe dAn huéng bén ngoai va bén trong so véi
tAm quay vong O. B&i vay géc a s& 1a dai dién cho géc quay vong clia cdc bdnh xe din
huéng & cau trude. Mit khac AC va BD song song véi truc doc clia 6 to.

\%)
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\. B \,
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Hinh 8.1: So d6 dong hoc quay vong cda 6 to khi bé qua bi€n dang ngang.
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Khi xe quay vong, d€ cdc banh xe khong bi trugt 16t hoic trugt quay thi dudng vudng
gbéc véi cdc vécts van tdc chuyén dong clia cdc banh xe phai gip nhau tai mot di€m, d6 1a
tAm quay vong titc thdi clia xe (diém O).

Theo sd dd trén, ta chitng minh dudc bi€u thiic vé mdi quan hé giita cdc géc quay vong
clia hai banh xe din hudng d€ d&dm bio cho ching khong bi trudt khi xe quay vong :

cotg oy — cotg o = % (8.1)

0] day :

q— Khoang cdch giita hai dudng tdm tru ding tai vi tri ddt cic cam quay cua cac banh
xe din huéng.
L — Chiéu dai cd s clia xe.

Tir biéu thitc (8.1) ta c6 thé vé duge dudng cong bi€u thi m&i quan hé ly thuyét giita
cdc goc oy va oy : o = f(ap) khi xe quay vong khdng ¢ trugt G cac banh xe (hinh 8.2).

, » e
30 Ly thW?{’

41

25
41

20 l! , s ]
/ Thuc té

/
15 7

10 //

/

5 15 25 35 45

Hinh 8.2: D6 thi 1y thuyét va thuc t€ vé mdi quan he gitfa cic goc quay vong clia hai banh xe din huéng.

Nhu vy, theo ly thuy&t d€ ddm bio cho cic binh xe din huéng lin khong trugt khi
quay vong thi mdi quan hé giita cdc géc quay vong o va o phai ludn ludn thda min biéu
thic (8.1).

Trong thuc t&, d€ duy tri dudc mdi quan hé néi trén ngudi ta thudng phai st dung hinh
thang 14i. Hinh thang 14i 12 mdt cd cAu gdm nhi€u don va ndi v6i nhau bédi cdc khdp.
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Hinh thang 14i don gidn vé mit két cAu nhung khong ddm bdo dudec mdi quan hé chinh
xdc giffa cdc géc quay vong o va o, nhu da néu & biéu thic (8.1).

Dé tién so sdnh sy sai khac cia m&i quan hé 1y thuy&t va thuc t& giita cdc géc o va oy,
trén hinh 8.2 ta dyng thém dudng cong bi€u thi mdi quan hé thyc t& giita cdc gbc o va oy :
oy = fi(a). PO sai 1éch gifta cdc géc quay vong thuc t&€ va ly thuyét cho phép 16n nhat khdng
duge vugt qua 1,5°.

Hinh 8.3: So @5 dong hoc quay vong clia 6 t6 ¢6 hai badnh din huéng phia trudc.
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0] phan nay chiing ta sé& di xdc dinh cdc thong s& dong hoc clia 6 to6 khi quay vong theo
sd d6 & hinh 8.3. O so db nay, ¥ nghia cla céc ky hi€u nhu sau
R - Bdn kinh quay vong ctia xe.
— Goéc quay vong clia cdc banh xe dan huéng.
— Trong tim cua xe.
— Vin tc chuyén dong clia tim cau sau.

— Van tdc goéc banh xe khi quay vong quanh diém O.
— Gia t6c géc banh xe khi quay vong quanh diém O.
— Goc tao bdi OT va OF (F 1a tAm cdu sau).

jn — Gia toc huéng tAm ctia trong tim T.

j¢ — Gia toc ti€p tuyén clia trong tam T.

jx — Gia t6c hudng theo truc doc xe cda trong tam T.

jy — Gia td¢c hudng theo truc ngang xe cla trong tam T.

a
T
v
p — Bdnkinh quay vong cuia trong tim T.
o
€
p

Ti hinh 8.3 ta tinh dugc ban kinh quay vong R cla xe. Bdn kinh quay vong la khodng
cdch tir tim quay vong dén truc doc cia xe :

R= L (8.2)

- tga

Vian tdc gbc cia xe khi quay vong o dudc tinh :

v A\
O=— = —too 8.3).
R Lg (8.3)

Gia t6c gbc clia xe khi quay vong & dugc xdc dinh :

do tgo dv v da
= ==+

£= — = - 8.4).
dt L dt Lcos’a dt &4
Tir s6 d6 & hinh 8.3 ta ¢6 :
cosa. = R (8.5).
VL +R?
Thay cdc gia tri tir (8.5) va (8.2) vao (8.4) tacé :
2 2
] [dV+V(L +R?)da 56

TR dt LR E]

Hai thanh phén gia t6c cda trong tdm T khi xe quay vong j, va jy dudc xdc dinh nhu sau:
Nhu ta da biét :

h=0’p ; ji=¢p (8.7)

246

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Chi€u j, v j; 1én truc doc va truc ngang clia xe, sau d6 tdng hop cic vectd gia toc thanh
phan lai, ta ¢6 :

jx = ji.cosP — j.sinf = gp.cosp — »>p.sinf (8.8)
jy = jusinP + jn.cosp = ep.sinf + ®°p.cosp (3.9)

Mait khac theo hinh 8.3 ta lai ¢é :
p.cosp =R ; p.sinf =b (8.10)
Thay (8.3), (8.6) va (8.10) vao (8.8) va (8.9) ta nhan dugc :

. dV+V(R2 +L2)doc_vzb

(= — — 8.11
dt LR dt R? .11)
2 2 2
jy: [d_V+ V(R +L )d_(l]E + V_ (8.12)
dt LR dt R R

8.1.2. Déng luc hoc quay vong ciia 6 1o :

Chiing ta s& xét dong luc hoc quay vong clia 6 t6 khi bd qua bi€n dang ngang ctia cdc
banh xe theo sd db & hinh 8.4.

Trudc hét xét trudng hdp téng quét : Xe c6 hai cau chii dong, quay vong trén dudng cé
dd doc (o # 0) va van toc khong phai hiing & (j # 0).

Y nghia cia cdc ky hiéu trén hinh 8.4 nhu sau :
P; — Luc qudn tinh ly tdm tdc dung tai trong tim T cda xe.
Pj; Pjiy — Hai thanh phan cla lyc Pj theo truc doc va truc ngang cla xe.

Yoi — Céc phén lyc ngang tac dung dudi cdc banh xe.

Py — Cac luc kéo & cdc banh xe.

Py — Cac lyc cdn lan.

P; — Luc cdn lén doc.

P, — Luc cdn ctia khong khi.

P; — Luc can quén tinh.

J.€ — Mdmen quén tinh tdc dung 1€n xe xung quanh truc ding T,.
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O f < 29
' P’QLy; Y’b2 P”QLU_Y b2
R

Hinh 8.4: So @5 dong luc hoc quay vong clia 6 to c6 hai banh xe din huéng phia trudc.

Pé xe quay vong &n dinh va xe khong bi truot khéi quy dao cong clia dudng thi diéu
kién cin va dd 1a : Tf;ng tdt cd cdc luc tic dung 1én xe theo chiéu truc T, va chiéu truc Ty
phdi bing khong , ddng thdi tdng cdc mdmen tic dung lén xe xung quanh truc ditng T, di qua
trong tAm clia xe phai bing khong. Tic 1a :

Phuong trinh cin bing luc theo chiéu truc Ty :

Z X, =0 (8.12)

Phuong trinh can béng lyc theo chiéu tryc Ty :
>Y, =0 (8.13)
Phuong trinh cin biing mdmen xung quanh truc thing ding T, :
>M, =0 (8.14)
Dua vao cdc luc va mdmen tdc dung 1én xe & hinh 8.4, chiing ta s& vi€t dugc dang khai
trién cdc phuong trinh (8.12); (8.13); va (8.14).
Khi xe quay vong, luc quin tinh ly tAm 1a luc chi y&u lam cho xe chuyén dong khong

on dinh va 12 nguyén nhan chinh giy nén sy nghiéng ngang clia thiing xe va lam It dd xe.
Bdi vay, chiing ta sé& tinh cu thé€ d6 16n clia n6 :
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Py = P} +P (8.15)
2 2 2
P = mj, = G d_v+Md_a_¥ (8.16)
g | dt LR dt R
2 2
Py = mj, = O d_V+V(R—+L)d_°° b4 v2 (8.17)
oR || dt LR  dt

Trong trudng hgp 6 to6 chuyén dong déu (((11—: = () theo mdt quy dao dudng tron thi goc

N 2 2 2 X pe ~ A e d(x A 2
quay vong cua cdc banh xe dan huéng s€ khdong doi a = const (d—: 0) nén ta c6 :
t

2
Py, = OV (8.18)
Gv’
Py = 8.19
iy oR ( )

Nhu vay, khi xe quay vong, lyc Py phu thudc vao : khdi lugng ciia xe, ban kinh quay
vong va nhat 1a van 8¢ chuyén dong cla 6 6. D& gidm Pj ching ta phdi gidm van tSc cla
xe va gidm khoi lugng (khdng dudc chd qud tdi), ddng thdi phdi ting ban kinh quay vong clia
Xe.

Trong hai thanh phan cda P; thi thanh phan lyc ngang Py, 1a luc chd y&u lam cho xe
chuyén ddng khong 8n dinh, 1a nguyén nhan chinh giy nén sy nghiéng ngang cia thiing xe
va lam cho xe 14t d6. B&i vay ching ta phdi gidm t6i da gid tri Py, khi 6 t6 quay vong.

8.2. TINH CHAT QUAY VONG THIEU, THUA VA TRUNG TINH :
8.2.1. Khdi ni¢m vé anh huéng d¢ dan héi ciia I6p tdi quay vong 6 16 :

O phan nay, ching ta sé khdo sdt trang thdi quay vong cla xe khi ¢6 tinh d€n bién
dang ngang ctia cic banh xe do d6 dan hdi cla 16p. Khi xe quay vong sé cé céc luc ngang tic
dung 1&n xe : lyc Pjy, lyc tat ngang clia gié hodc thanh phan Gsinf cla trong lugng xe G (véi
B 1a g6c nghiéng ngang clia mit dudng). Pong thdi dudi cdc banh xe sé& xuat hién cdc phin
luc ngang Yy ¢6 xu hudng chdng lai cdc luc néu trén va dé giit cho xe chuyén dong dn dinh
(khong bi trugt ngang).

Khi ¢6 phdn luc ngang Yy, tdc dung giita banh xe va mit dudng thi 16p sé& bi bién dang
ngang (hinh 8.5).
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Mit phing quay
a : cua banh xe

Hinh 8.5: SJ db banh xe lin khi 16p bi bi€n dang duéi tac dung clia lvc ngang.

O hinh 8.5 dién tich abed bifu thi vét ti€p xic gilta 16p véi mit dudng. Khi phén luc
ngang Yy, chua vugt qua luc bam ngang P,y giita bdnh xe v6i mit dudng thi sé xudt hién hién
tugng l&éch bén cla 16p, titc 1a ving ti€p xic giita 16p v6i mit dudng sé& bi 1éch di mot géc &
so vdi mit phing quay ctia banh xe. Goc & dugc goi 1a géc 1éch huéng (goc 1éch bén). Két
qua 1a véctd van toc chuyén dong clia banh xe s& 1éch di mot géc & so v6i mit phing quay
clia banh xe. Nhu vdy, khi c6 phdn luc ngang Yy, tdc dung thi banh xe s& chuyén dong 1éch
huéng so véi hudng chuyén dong ban ddu mot goc ding bing géc 8.

M&i quan hé giita phdn luc ngang Yy, va géc 1éch huéng § clia 16p dudc trinh bay bing
dd thi & hinh 8.6. Trén dd thi doan thing OA tudng Gng vdi giai doan lin léch clia banh xe
khong c6 su truot ngang, doan AB dic trung cho sy trugt cuc bd tir lic bit diu (diém A) t6i
khi trugt hoan toan (di€m B). Tai thsi diém nay (diém B) phan luc ngang Yy, dat t6i gid tri
cda Iyc bam ngang clia 16p v6i mit dudng :

Yo =Py, =Zs ¢y (8.20)

Kha niing ctia 16p chdng lai sy Iéch bén (doan OA) dudc ddnh gid bing hé sd chong
1éch bén k. :

Hinh 8.6: D6 thi quan hé giita phan luc ngang Yy, va géc 1éch huéng & cla 18p.

250

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Y,
DoY,=ked nén k.= ?b (N/do)

+ Gia tri clia k. ddi v6i 16p clia cdc loai xe nhu sau :
— Xe du lich : k. =250 =750 N/do.
— Xe tdi : k. =1150+ 1650 N/do.

8.2.2. Quayvong 6 to khi l6p bi bién dang ngang :

Chiing ta s& khdo sdt dong hoc quay vong clia xe khi c6 k€ dén bi€n dang ngang cia
16p do dd dan hdi & hinh 8.7.

Hinh 8.7: So d6 dong hoc quay vong cdia 6 to khi 16p bi bi€n dang ngang.
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Y nghia cta cdc ky hiéu nhu sau :
R; - Bdnkinh quay vong clia xe khi 16p bi bi€n dang ngang.

vi — Vantdc chuyén dong tinh tién clia tAm cau trudc.

v2 — Van toc chuyén dong tinh ti€n cda tim ciu sau.

a - Goc quay vong clia cdc badnh xe & cAu trudc.

8y — Goc léch huéng clia cdc banh xe din huéng & cau trudc.
8> — Géc léch huéng clia cdc banh xe din huéng & cau sau.

Khi quay vong, tai trong tAm T xudt hién lyc qudn tinh ly tdm P;,. Dudi tdc dung cda Pjy
1a thanh phan ngang cla Py, tai b€ mit t€p xiic gilta cdc badnh xe véi mit dudng xudt hién
cdc phan lyc ngang Yy;. Duéi tdc dung clia cdc Yy, § cdc bdnh xe xudt hién cic géc léch
huéng 8, 8,. Bdi vdy, vécts chuyén dong v, clia tim cdu sau s& 1éch di so vdi truc doc cida
xe mdt géc ding bing &,. J cdu trude, néu cdc binh xe khong bi€n dang ngang thi vécto
chuyén dong ctia tAim cdu trudc v, sé tao véi truc doc cia xe mot géc 13 o, nhung do cédc
banh xe c6 bién dang ngang, cho nén véctd v lic nay s€ tao véi truc doc clia xe mdt géc
ding bang (a.— &).

Pé x4c dinh tAm quay vong Oy, ta lam nhu sau :

Ké dudng thing vudng géc vdi véctd vy, ké dudng thing vudng géc vGi vécto v,, hai
dudng thing nay cit nhau tai Oy, d6 chinh la tAm quay vong tic thdi ciia xe.

P& tim ban kinh quay vong clia xe, ta lam nhu sau : tif O; ké dudng vudng géc dén truc
doc ctia xe, cit truc doc tai H, tic 1a HO; L EF va HO, chinh 13 ban kinh quay vong R, cin
tim.

Theo hinh 8.7 ta c6 :

EH =R, tg(a. — 01)

FH=R; tg82

Suy ra :

L =EH + FH = R[tg (a. — 0;) + tgd2]

= R; = L (8.21)
tg(o—9,) +tgd,
Theo (8.2) bdn kinh quay vong clia xe khi bd qua bi€n dang ngang I :
R= =
tgal
Néu cdc géc 81, 8, va o c6 gid tri nho thi ta c6 thé coi :
R~ = (8.22)
a+0, -0,
R~ L& (8.23)
o

Phuong trinh (8.22) dic trung cho tinh chit quay vong cda & td khi c6 tinh dén do bién
dang ngang & cdc banh xe. C6 ba trudng hop cé thé xdy ra :
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* Truong hop 1 :

Né&u §; = 5, = R; =R : Xe c6 tinh chit quay vong trung tinh (quay vong dinh mic). Lic
ndy bdn kinh quay vong thuc t€ ctia & to R; biing ban kinh quay vong 1y thuyét R va xe quay
vong ding vdi quy dao cong clia dudng.

* Truong hop 2 :

Néu §; > 8, = R; > R : Xe c6 tinh chat quay vong thi€u. Lic nay ban kinh quay vong
thuc t€ clia 6 t0 R; 16n hon b4n kinh quay vong ly thuy€&t R. Ddi véi loai xe nay, khi quay
vong, ngudi 14i phdi quay thém voling dé gidm R; xudng bing gia tri cda R, nhim ddm bio
cho xe quay vong ding vGi quy dao cong ciua dudng.

* Truong hop 3 :

Néu §; < 8, = R; < R : Xe c6 tinh chat quay vong thira. Lic nay ban kinh quay vong
thuc t&€ cla 6 t6 R; nhd hon bdn kinh quay vong 1y thuyé&t R. Pdi véi loai xe nay, khi quay
vong, ngudi 14i phai gidm bSt géc quay cia voling d€ ting R; 1én biing gia tri cia R, nhim
ddm bdo cho xe quay vong ding vdi quy dao cong cia dudng.

8.2.3. Anh huéng ciia tinh chédt quay vong trung tinh, thi¢u hodc thiia téi tinh on dinh
chuyén dong ciia 6 t6 :

Trong phan nay chiing ta sé khdo sdt trudng hop : xe dang chuyén dong thing, ngudi
14i giit volang & vi tri trung gian. Nhung sau d6 c6 luc ngang tic dung 1én than xe (ching han
gi6 thdi tat ngang kha 16n hoic xe dang chuyén dong trén dudng nghiéng ngang thi thanh
phan luc Gsinp cia trong lugng G cdia xe chinh 13 lyc ngang). Dudi tdic dung clia luc ngang
14p tiic dudi cdc banh xe xuat hién cdc phan luc ngang ngugc chiéu véi chiéu ciia lyc ngang
tdc dung 1én than xe. Su xuat hién cdc phdn luc ngang 1am cho cdc 18p xe bi€n dang ngang
va xuat hién cdc géc 1éch hudng 1am cho xe ddi huéng chuyén dong mic dii cdc banh xe din
hudng hoan toan khong quay vong.

Tuy theo xe ching ta dang xét c6 tinh chit quay vong trung tinh, thi€u hoic thira ma sé&
c6 ba trang thdi chuyén dong x3y ra :

8.2.3.1. Trang thdi chuyén dong ciia xe cé tinh chdt quay vong trung tinh (6; = 6,) :

Khi ¢6 luc ngang tic dung 1én thin xe tai trong tAim T, xe s& ddi huéng chuyén dong
theo hudng vécto van tdc vr 1éch vdi hudng chuyén dong ban diu mot géc bing §,. P& tim
tim quay vong O; cla xe ta dung dudng thrflng nlv, vanolv,.Dod =06,nén v,/ v,
= n, // ny, nhu vy ban kinh quay vong ctia xe R; — . Piéu nay chitng té sau khi ddi huéng
chuyén dong thi xe vin chuyén dong thing. Nhung quy dao chuyén dong mdi tao vdi hudng
chuyén dong ban diu mot géc bing §; (hoic §y).

Trudng hdp nay, dé xe trd lai huéng chuyén dong ban dau song song vdi truc dudng,
ngudi 14i chi cin quay voling theo huéng ngudc lai so vdi chiéu 1éch, d€ dua truc doc clia xe
1€éch di so v6i truc dudng mot géc & = 05 = 0.
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Truc dudng

Hu6ng chuyén dong
cua xe khi ¢6 luc

Y tic dung

Hinh 8.8: So db chuyén dong clia 6 to c6 tinh chit quay vong trung tinh.

8.2.3.2. Trang thdi chuyén djng ciia xe cé tinh chdt quay vong thiéu (6;> &) :

o

7

Hu6ng chuyén dong
cua xe khi ¢6 luc
Y tic dung

Hinh 8.9: So b chuyén dong ctia 6 td c6 tinh chi't quay vong thiéu.
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Khi ¢6 luc ngang Y tdc dung 1én than xe tai trong tim T, xe s& d6i huéng chuyén dong
theo hudng vécto van téc vr, 1éch sang trdi so véi huéng chuyén dong ban diu. Bing phuong
phap dung hinh chiing ta xdc dinh dugc tim quay vong tic thdi Oq, bdn kinh quay vong R, va
véctd van tdc chuyén dong vr clia trong tim T (v, L OT).

Trong trudng hop nay, xe c6 kha ning tu giit dugc hudng chuyén dong thing ban dau
nhd lyc Py c6 chi€u ngugc véi chi€u cda lyc ngang Y.

Thuyc t€ s& c6 hai kha ning sau xdy ra :

+ N&u Yo = Y - Pjy = 0 thi cdc phdn lyc ngang dudi cdc bdanh xe Yui — 0, cho nén
8 — 0 va 8, — 0 va k&t qua 12 xe van ti€p tuc chuyén dong thing theo hudng ban dau.

+N&uYy=Y - Pyy >0 = Pjy < Y, ldc nay cdc phan lyc ngang Yy § cdc banh xe c6
chiéu nhu & hinh 8.9 va véctd van toc vr ¢6 hudng 1&ch sang trdi so v6i huéng chuyén dong
ban dau. Cho nén xe vin chuyén dong léch sang trii, nhung mifc dd l1éch sang trdi di gidm
nhi€¢u nhd Py va Y ngugc chiéu nhau. D€ xe ti€p tuc chuyén dong thing, ngudi 14i phdi quay
voling sang phai d€ diéu chinh lai huéng chuyén dong clia xe.

8.2.3.3. Trang thdi chuyén dong ciia xe cé tinh chdt quay vong thita (6; < &) :

Hudng chuyén dong
cua xe khi ¢6 luc Y tdc
dung

R

Hinh 8.10: So 6 chuyén dong ctia 6 td c6 tinh chi't quay vong thira.
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Khi ¢6 luc ngang Y tdc dung 1én than xe tai trong tim T, xe s& d6i huéng chuyén dong
léch sang phai so v6i huéng chuyén dong ban dau do tAim quay vong tifc thdi O; & bén phia
phdi clia xe. Biing phuong phap dung hinh chiing ta xdc dinh dudc tAim quay vong tic thdi O,
va bdn kinh quay vong ctia xe R;.

0] trudng hop nay, xe bi mat khd ning chuyén dong thing dn dinh vi chidu cda lyc Py,
tring véi chi€u cda lyc tdc dung ngang Y va hgp lyc cia ching (Yo=Y + Py, > Y) ting 1én,
lam cho &, 8, cang ting. Sw mat &n dinh cang 16n khi van tdc clia xe cang cao, Vi luc ly tim
ty 1& bac hai vdi van téc. PE tranh kha ning xe bi 14t d8 & trudng hop nay, ngudi 14i phai
nhanh chéng quay vdling theo huéng ngudc lai v6i chiéu xe bi léch @€ md rong ban kinh
quay vong.

Nhu vay, qua phan tich ba trang thdi chuyén dong clia ba loai xe c6 tinh chit quay vong
khdc nhau, chiing ta thdy :

D&i véi loai xe c6 tinh chit quay vong thira khi chuyén dong va c6 lyc ngang tic dung
1én xe thi xe s& bi mat kh4 ning chuyén dong thing &n dinh. N&u ngudi 14i khong c6 kinh
nghiém va xi Iy chiéu quay clia voling khdng ding thi dé din dén kha ning xe bi 1at d6, rat
nguy hi€m.

8.3. CONG DUNG, YEU CAU, PHAN LOAI HEE THONG LAT :
8.3.1. Cong dung :

Hé thong 14i dung d€ thay d6i phuong chuyén dong clia 6 td nhd quay cdc banh din
huéng ciing nhu dé giit phuong chuyén dong thing hay chuyén ddng cong ctia 6 t6 khi cin
thiét.

Mudn quay vong 6 to phii cé mdmen quay vong. Mdmen niy cé thé phat sinh nhd cdc
phédn luc bén khi quay bdnh din huéng.

8.3.2. Yéucdu:

Yéu cau d6i v6i hé thong 14i 1 :

+ Quay vong 6 td thit ngoit trong mot thdi gian rat ngdn trén mot dién tich rat bé.

+ Ldi nhe, tic 12 Iyc can thi€t d€ quay vanh tay ldi phai nhd.

+ Pong hoc quay vong diing, cdc banh xe clia tdt cd cdc cAu phdi lin theo nhitng vong
tron dong tAm (néu diéu kién nay khong ddm bdo 16p sé& trugt trén dudng nén chéng
mon va cong suidt s& mit mat d€ tiéu hao cho luc ma sit truot).

+ Ngudi 14i it ton stc, dd cdm gidc d€ quay vong tay 14i va hé thong 14i di stc ngin
cdn va dap clia cdc banh dAn huéng 1én vanh tay 1di (ngudi ldi d3 mét).

+ O t6 chuyén dong thing phii 6n dinh.

+ Pit cd cdu 14i trén phan dudc treo (d€ k&t cau clia hé thong treo banh trudc khong
dnh hudng dén dong hoc clia cd ciu 14i).
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8.3.3. Phan loai :

* Theo cdch bd tri vé lang chia ra:

+ Hé thong 1di v6i vo ling bd tri bén trdi (khi chiéu thuan chuyén dong theo luat di
dudng 12 chiéu phai nhu & cdc nudc trong phe xa hdi chi nghia, cdc nuSc Phiap, My
V.V...).

+ Hé thong 14i vdi vo ling dit bén phai (khi chiéu thuin chuyén dong 1a chiéu trai nhu
& cdc nuSc Anh, Nhat, Thuy Pién).

* Theo két cdu ciia co cdu ldi chia ra:

+ Loai cd khi gdm c¢6:

— Truc vit banh vit (v6i hinh r€ quat ring hay con ldn).

— Truc vit don quay (véi mot hay hai chét trén don quay).

— Thanh khia.

— Lién hgp (truc vit €cu va don quay hay truc vit écu va thanh khia — ré quat ring).
+ Loai thuy luc.

* Theo két cdu va nguyén ly lam viéc ciia by trg lic chia ra:
+ Loai trg luc thiy luc.

+ Loai trd luc khi (gdm ca cudng hdéa chan khong).

+ Loai trg luc dién.

+ Loai trg luc co khi.

8.4. KET CAU CUA HE THONG LAI :

8.4.1. Sodb cdu tao ciia hé thong ldi :

(@]

_%—

WaRN
T

N/
4
3 1e
13
2 14
1
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Hinh 8.11: So db hé thdng 14i 6 t.

Trong trudng hdp tdng quat hé thong 1di gdm c6 : cd cAu 14i, truyén dong 14i va bd
phan trg lyc. Trong mot s6 ki€u 6 td (6 t6 tai 6 tai trong bé, 6 t6 du lich c6 cong sud't nhé va
cong suit trung binh) c¢6 thé khong dit bd trd luc 14i.

Trén hinh 8.11 trinh bay so do don gidn nhit cia hé thong 14i. Vanh tay 1di 1 dudc gin
trén mot dau truc 14i 2. PAu kia c6 dit truc vit 3. Truc vit 3 An khép véi banh vit 4 (banh vit 4
nim trén truc 14). B truc vit banh vit 3, 4 vd v chita bd truc vit, banh vit 13 cd cdu 14i.
Truyén dong 14i gobm don quay ditng 13, thanh kéo doc 12, don quay ngang 7, hinh thanh 14i
gdm ba thanh 6, 10, 11 va cdc cam quay bén trdi va bén phdi 5, 9.

Vanh tay 14i ¢6 nhiém vu tao ra mémen quay can thi€t khi ngudi 14i tdc dung vao.
Vanh tay 14i ¢c6 dang vanh tron c6 nan hoa bd tri déu hay khdong déu quanh vanh trong clia
banh 14i. Mdmen 14i 1 tich s6 ctia lyc 14i trén vanh tay 14i nhan véi bdn kinh cla vanh tay
lai.

Truc 14i thudng 12 mdt don dai dic hodc rdng. Truc 14i c6 nhiém vu truyén momen 14i
xudng cd cau l4i.

Co c4'u 14i c6 nhiém vu bi€n chuyén dong quay tron thanh chuyén dong géc trong mit
phing thing ding clia don quay ding va gidm ty s6 truyén theo yéu ciu cin thiét.

0

0

AO,4 4

AO; 3 |

Y] |
VARG
TN

AL L]
HEEEEN Q

0/1aQ [AQ | AQ | AQ

Hinh 8.12: Gidn d6 bi€u dién quan hé giita ti sd truyén clia cd ciu 14i va géc quay clia banh xe.
8.4.2. Cocduldi:

Co cau ldi 12 bd gidm t6c ddm bdo ting momen tdc dong cla ngudi 14i d€n cdc banh
xe.
* Phin 16n cdc yéu cau clia hé thong 14i déu do cd cdu 14i ddm bdo. Vi vay co ciu ldi
phdi thda midn cdc yéu ciu sau :
+ C6 thé quay c3 hai chiéu d€ ddm bio chuyén dong cin thi€t n dinh cta 6 td.
+ C6 hiéu sua't cao d€ 14i nhe, trong do cin c6 hiéu sud't theo chi¢u thuan (tir vanh l4i
xudng banh xe din huéng) 16n hon hiéu sud't theo chiéu nghich (ngudc lai) mot it dé€
cdc va dap tir mit dudng dudc giif lai & co ciu 14i mot phan 16n.
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+Pam bio gid tri thay d6i cia ti s6 truyén theo yéu ciu cin thi€t khi thiét ké&.
+ Diéu chinh khodng hg in khdp clia cd ciu 14i don gidn nha't.

* Cdc thong s6 danh gid cla cd cdu 14i 1a ti s& truyén theo géc, hiéu sud't (thuin va
nghich) va tri s& khodng hd cho phép giita cdc chi ti€t 4n khép cla cd cdu l4i :
+ Ti s6 truyén clia cd cdu 14ila :

_do 9y

=—=—" 8.24
dQ o, (8.24)

Iy

G dé :
d0, dQ — Goc quay phan tif ca vanh tay 1di va don quay difng.
Mg, Mo — Van tdc géc quay tuong ng clia vanh tay 14i va don quay dirng.
Trong s6 16n cdc cd cAu l4i i, 12 gid tri thay ddi ; xdc dinh chinh x4c i, nh dudng cong
vi phan 0 = f(Q). Trong nhitng di¢u kién binh thudng c6 thé tinh i, dd chinh xdc theo bi€u
. AB ” A g .
thic 1, = A0 va st dung do thi 6 = f(Q) (hinh 8.12).

+ Hiéu suat thuin (theo chiéu thuin tc 1a tr vanh tay 14i xudng banh din huéng) n 1a:

T] :Nl_Nr :l_Nr :l_Mr1m1+Mr20)2
! N, N, M, o,
M., +M
N =l-—te e (8.25)
t Mii,

+ Hiéu suat nghich (theo chiéu nghich titc 1 tir binh din huéng 1én vanh tay 1di) n a 1a:

_N, =N, 1— N, —1- M, 0, +M,w,
nn N2 NZ MZO‘)Z
M, i, +M
n — 1_ rll(,l) 12 (826)
n M,
Trong do :
N; — Cong suit din dén truc 14i.

N, - Cong sudt mit mat do ma sit trong co ciu l4i.

M, — Tf;ng s& mdmen cdc luc ma sdt trén truc 1di (hinh 8.13).
M,, — Téng s6 mdmen cic lyc ma sdt trén truc don quay ding.
M; - Mo6men ngoai lyc tic dung 1€n vanh tay I4i.

N, — Cong suit trén truc don quay ding.

M, - Mo&men ngoai lyc tic dung l1€n truc don quay ding.
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Qua cdc cong thifc (8.25) va (8.26) ma sdt trén truc 14i Anh hudng d&n hiéu sui't truyén

dong 16n hon ma st trén truc don quay dirng.

Né&u bé qua ma sdt trong & bi dém chin dau va cdc vi tri khac ma chi chid y dén cip
banh ring dn khép thi theo gido trinh nguyén 1y mady hiéu suit clia cdp banh ring truc vit,

bédnh vit hay vit vo tin s€ la:

__tep
=", 3
tg(B+p)
Va hiéu sud't nghich :
. _tgB-p)
no e

G dé :
B — G6c nang ctia dudng xodn truc vit hay truc vo tan.
p — GOc ma sdt.

Hinh 8.13: SG db co cau l4i.

WM,

(8.27)

(8.28)

N@ﬂmmmmﬁ=1ﬂp=8%mnfﬂm;nn=05umh@uwﬁn@muﬁb%g

khodng mdt nita hiéu sud't thuin. Hiéu suit clia co cAu l4i phu thudc & bdn than két ciu.

Trong co ciu truc vit thong thudng hiéu sui't khodng 0,5 + 0,65.

Khi stt dung cip truc vit banh vit vao cd cAu ldi hiéu sud't dat dén 0,8 + 0,85 do co c4u

1di 1am viéc theo ma sdtldan thay cho ma sit trugt.

Mudn 14i nhe cin phdi c6 hiéu suat thuian 16n. Mudn c6 hiéu sui't 16n thi theo cong
thitc (8.27) phdi ting géc B. Nhung n€u ting géc B thi theo cong thitc (8.28) hiéu suit nghich
ciing ting va cdc va dap trén banh xe s& truyén I&én vanh tay 14i. Mudn va dip khong truyén
qua co ciu l4i, truyén dong phai khong nghich ddo tifc 12 B < p nhu viy hé thdng 14i sé khong
6n dinh. C6 thé c6 nhiéu cdch lam gidm va dip cda mit dudng truyén 1én vanh tay 1di ma
vin ddm bdo dudc co ciu l4i nghich ddo. C6 thé bing cdch chon i, theo ding qui luat trén

hinh 8.14.
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1o

+0°

_90 ] | | ! ! !

1 T I I I I

720 -540  -360 0 360 540 720

Hinh 8.14: Quan hé cia ty s6 truyén i, d6i vdi cdc géc quay vanh tay l4i.

D3i v6i phin 16n & to va 6 t buyt quy luat thay ddi thich hgp nhat dutde trinh bay trén hinh 8.14.

Trén hinh 8.14 ta thdy trén mot doan trung binh khong 16n 15m 6 = +(90° + 120°) i, ¢6
gi4 tri 16n nhat. Piéu nay ddm bdo dod chinh x4c cao khi di€u khi€n 6 to trén cdc doan dudng
thing & tdc d6 16n va ddm bio 14i nhe vi khong cin quay vanh tay l4i ra xa vi trf trung gian,
gidm dugc cdc va dip 1én vanh tay l4i.

Vugt qud gid tri O = +(90° + 120°), i, s& gidm nhanh trong khodng 6 = (50° + 100°) rdi
s& giit gid tri khong ddi, i, tng v4i gid tri ndy v6i mdt géc quay nhd clia vanh 1di banh xe sé&
quay di mot géc I6n.

+ Khoang hd giita cdc banh ring trong cd ciu l4i phai c6 gid tri toi thi€u khi 6 t chuyén
dong thing. O cdc vi trf hai bén ria, khodng hd phéi ting 1én d€ cd ciu khong bi ket sau khi bi
mon va sau 1dn diéu chinh sau vi d mon 16n nhat clia cd ciu 14i thudng & giira (hinh 8.15).

Hinh 8.15: Su thay ddi khodng hé A phu thudc theo géc quay 9.
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8.4.3. Truyén dpng ldi :

Hinh 8.16: So d6 hinh thang 14i cdc loai.

Truyén dong 14i gdm ti't cd cdc chi ti€t truyén luc tir cd cAu 14i d&€n ngdng quay clia cic
banh xe.

Phin tr co ban clia din dong 14i 12 hinh thang 14i tao thanh bdi ciu trudc, don kéo
ngang va cdc don bén. Nhd hinh thang 14i nén khi quay vanh tay 14i mot géc thi cdc banh din
huéng sé& quay di mot géc nhat dinh. Hinh thang 14i c6 thé bd tri ra trudc hodc ra sau cau
truéc din hudng (hinh 8.16a,b) tiiy theo b tri chung. Pon kéo ngang cda hinh thang 1di thong
thudng dugce ché tao lién (hinh 8.15a ) va ciing ché€ tao r&i (hinh 8.16¢,d).

Trén hinh 8.17 trinh bay sd dd ki€u din dong 14i miu cla cdu trude din hudng & hé
thong treo doc 1ap.
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=
S

Hinh 8.17: So @6 hé thong 14i ctia 6 t6 c6 mdt cAu din huéng va hé thong treo doc 14p.

Dic di€m chinh & diy 1a don kéo ngang cda hinh thang 14i 1am rdi thanh hai doan. Két
cdu nhu vdy ngin ngifa dugc 4nh hudng clia sy dich chuyén banh xe din huéng nay 1én banh
xe din huéng khéc, cdc khép 1 va 2 nim trén dudng kéo dai clia truc dao dong cdc banh xe.
Pon 3 vira d§ don kéo ngang vira ciing v6i don quay ding xdc dinh dong hoc dich chuyén
ctia thanh kéo ngang.

Khi thi€t k& hé thong 14i ciing caAn chd § phoi hdp gitta dong hoc hé thdng 14i v6i dong
hoc clia hé thdng treo. Néu dau nhip trudce c6 dinh thi co cdu 14i cAn b tri § ding truSc. Nhu
viy tAm dao dong don doc clia din dong 14i va tAm dao dong clia cAu trudc s& gan bén nhau
(hinh 8.18a). Piém A vira nim trén don kéo doc vira nim trén cau sé& dao dong theo hai cung
ban kinh p; va p,. Trong pham vi bi€n dang clia nhip p; ~ p,. N&u b tri co cdu 1di ding sau
(hinh 8.18b) khi 6 t6 chay trén dudng xau, nhip bi€n dang nhiéu, thi binh din huéng sé& bi
vAy, ngudi 1di mét méi nhiéu.

Hinh 8.18: B tri co ciu 14i thich hdp véi dong hoc clia hé thong treo.

263

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

8.5. HINH THANG LAT :
8.5.1. Ddng hoc ciia hinh thang ldi :

Khi tinh to4n thi€t k€ dong hoc clia hinh thang 14i, ngudi ta x4c dinh cdc kich thuéc clia
hinh thang 14i, cdc géc nghiéng cla cdc don bén cla hinh thang 14i d&i véi truc doc clia 6 to
va chon ti s§ truyén cin thi€t clia cdc don din dong 14i.

Khi tinh todn ki€m tra dong hoc ciia hinh thang 14i ngudi ta xdc dinh quan hé thuc t&
clia cdc géc quay cdc banh din huéng ddi v6i mot 6 td cu thé va so sdnh né véi quan hé ly
thuyé&t (khong ké dén do bi€n dang ctia 16p).

Mudn & td quay vong khong bi trugt thi di€u kién can va di 1a cdc banh xe phdi cling
quay quanh mot tdim quay O.

Khi quay vong, cdc banh din huéng quay cing véi ngdng quay, nhung do ngdng quay
nim trong dim ciu truSc nén chi quay quanh truc cda né ma khong di chuyén vi tri. Quan hé
gilta cdc ngdng quay nhd hinh thang 141 ma ta goi 1a hinh thang 14i Pantd. Trén hinh 8.19
theo ly thuy&t 6 t6 ta c6 géc a > B. Hinh thang 14i c6 nhiém vu ddm bdo cho hai bdnh din
huéng quay véi cdc géc o va B theo quan hé khdng ddi ddm bio diéu kién quay khong trugt
nhu sau:

OD OoC
cotgP = T cotga = T

Vay:
cot B - coteoL = u E
g g L L

= (8.29)
0] day :
O -Tam quay vong.
L — Khodng céch giita hai cau 6 td hay 1a chi€u dai co s& cda 6 0.
b — Khodng cédch giita tAm clia cdc ngdng quay.
(TAm clia ngdng quay 13 giao di€m clia truc ngdng quay va truc clia tru ding).

Phuong trinh (8.29) chua k€ d&€n dd bi€n dang bén cla cdc banh xe. P& khi 6 to quay
vong vdi cdc ban kinh quay vong khdc nhau ma quan hé giita o va B van giit dudc nhu cdng
thitc (8.29) thi dang hinh thang 14i Pantd phai hoan toan xdc dinh. Hinh thang ldi Pantd
khong thé hoan toan thda man quan hé trong cdng thiic (8.29) nhung c6 thé chon mot quan
hé co ciu hinh thang 14i cho ta sai 1éch v6i quan hé 1y thuyé&t mot it.

8.5.2. Kiém tra hinh thang ldi :

Phuong trinh (8.29) c6 thé gidi quyét theo phuong phdp hinh hoc nhu sau: trén hinh 8.19
ta noi diém giita G clia cdu truSc véi di€ém C nim trén cdu sau. Khodng cdch tir C dén diém
.~ A ’ b 1A_B e R N . R 9 - N 2 A
gilta cau sau G’ bdng - Noi diém E 1a giao di€m cua tryuc banh xe ngoai (bdnh xe xa tdm
quay vong) kéo dai vdi doan GC, v6i di€m B (12 tim quay cia banh xe trong). Ta s& chiing

minh géc GBE =a..

264

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



http://www.hcmute.edu.vn

Truong DH SPKT TP. HCM

Mudn vay ta ha EF vudng géc vé6i cau trude AB.

Ta sé€ co :

b
——GF

" . BF o

cotg GBE =cotg FBE = —=
EF EF
Trong AEFA ta ¢6 :
b
N +GF

cotgp = —=
ep EF EF

Hai AGEF va AGCB déng dang cho ta quan hé gifta hai géc cotgp va cotg GBE:

26F_ b (8.30)

cotgf - cot G]ABE = =
gp g 5

So sdnh hai cong thitc (8.30) va (8.29) ta thiy G]ABE =0

L

./

Hinh 8.19: So @b x4ac dinh quan hé giita géc quay clia cdc banh xe din huéng.
Céch chitng minh theo phuong phdp hinh hoc trén diy cho phép ta ki€m tra dugc do

chinh x4c clia cdc hinh thang 14i sn c6 bing cdch sau: V& co ciu hinh thang 14i theo mot ti 1&
thu nhd trén gidy rdi thay ddi vi tri cia hinh thang 14i d€ tim cdc géc o va B tudng tng khéac
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nhau. Xong dit cdc géc o va B khdc nhau titng d6i mot & vi tri nhu trén hinh 8.19. Giao diém
cda ching nim cang st dudng GC thi cang chitng té 13 hinh thang 14i thi€t k& ra 1a it sai véi
phuong trinh 1y thuy&t (8.29), nghia I1a 6 t0 s€& it trugt khi quay vong.

8.5.3. Xdc dinh kich thuéc hinh thang ldi :

— = ——

i\
1 _b>c_ _
/

ramV

V 4 .

—1

Hinh 8.20: So dd xéc dinh goc nghiéng clia cdc don bén cla hinh thang 14i.

Nhiém vu cd bdn khi thi€t k& hinh thang 14i Pantd 12 x4dc dinh ding géc nghiéng cia
cdc don bén 0 khi 6 t6 chay thing. Trén hinh 8.20 bi€u dién so dd hinh thang 14i Panto. 0] vi
tri trung gian cda cdc banh xe, cdc géc O giita hai don nghiéng bén va ciu trudc bing nhau.
Nhiém vu chinh clia ngudi thi€t k&€ 1a chon diing géc 0, vi chon 0 cang ding thi khi quay
vong cdc banh din hudng cang it trugt. Thuc t& cho thdy khong thé nao chon ding tuyét ddi
dudc vi chi tinh todn gin diing biing gidi tich ciing da hét sitc kho khin.

b

BTy
- — /

/
- _ Fv

Hinh 8.21: So d6 hinh thang 14i véi géc y 1a géc gilta don nghiéng bén va dudng song song

vdi truc doc cia 6 to.
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Xidc dinh kich thuSc clia hinh thang 14i gdm c6 xdc dinh géc 0 hodc géc y (hinh 8.21),
chiéu dai m va n clia cdc don bén va don ngang.

DPudng ddm nét trén hinh 8.21 12 vi tri binh din huéng lic 6 t6 chuyén dong thing,
dudng nét ditt 12 lic quay banh din huéng, tic 1a lic 6 td quay vong. Liic 4y don BL quay di
mot géc a, don AF quay di goc B. T L’ vé dudng song song vSi AB, ta ¢c6 doan IH. Tu F’ vé
dudng vudng gbéc v6i AB gip [H tai N, ta s€ tim dudc quan hé hinh hoc giita B, y va o :

H =b=IL +LN + NH
LN =b—IL'- NH =b - msin (y + o) — msin (y - ) (8.31)
Mait khac :

LN = JLF’-FN? =J\LF° -FN° =

= \/(b —2msin y)z - [m cos(y - [3) — mcos(y + (1)]2 (8.32)
So sdnh hai cong thic (8.31) va (8.32) ta dugc:

b—msin (y + o) —msin (y - B) = \/(b —2msiny)* —[mcos(y —B)—mcos(y + o]’
Qua mot bi€n ddi trung gian ta c6 :

mcos (y + ) m = bsin (y + &) —2msin* y + 2bsin y

- - arcsin
b—msin (y + o) \/m2 cos” (y + o) +[b—msin (y + a)]

B =y +arctg

(8.33)

Theo phuong trinh (8.33) néu cho truéc modt gbc y thi tng vdi 1 tri s6 clia B ta s& c6 tri
s0 clia o tuong Wng, nghia 1a : B =f(y,a).

o
Y>>, |
%2> Y |
Y |
~lt | 88
BEN <
e |
|Y5< Y
() Y4< ’Y3 |
I
N 3 £l
5 | < e |
< | e, £ |
0 | 3 &| B

Hinh 8.22: D) thi &€ chon géc nghiéng clia cdc don bén clia hinh thang 14i.
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Nhu viy néu cho mot gi4 tri y ta s& c6 mot dudng cong. Trén hé toa dd (o, B), cho mot
s6 tri sO clia y ta s€ c6 mot s& dudng cong (hinh 8.22). Mit khéc theo phudng trinh (8.29) ta
ciing sé& vé& dudc dudng cong 1y thuyét . Chon v clia dudng cong nao nim sat dudng 1y thuyét
nhit (trong cdc géc thudng quay ciia a 1 tir 0° + 45° ) d€ thi€t k&. Sy sai léch Ao trén hinh
8.22 phai bé hon 1°, n€u 16n hon 1° s& gdy mon 16p nhanh va xe trugt nhiéu khi quay vong
véi ban kinh quay vong nhd.

Khi thi€t k& hinh thang 14i thi b, L da bi€t, con m thong thudng dugc chon theo kinh
nghiém m=0,14 + 0,16b. P& c6 co s6 chon y ban ddu cho nhanh va sit gan véi duongy, (1Y
thuy€t) ta chon sd bd y<350. Co 7 ta tinh dudc n.

n = b-2msiny

Chon cdc thong s hinh thang 14i hgp 1y thi géc quay thuc t€ cdc bdnh xe chi sai 1éch
3 + 5% so véi géc quay ly thuyét.

Trén hinh 8.22 dudng dim 1a dudng cong ly thuy&t chi rd quan hé chinh xdc giita o va
B con cdc dudng cong y; va v, .. bi€u dién quan hé thuc t&€ giita cdc géc o va B khi ta cho

~ .z . z A A z P cA 2 z 2 A m b 2z
cac gid tri v, Y2 .. khdc nhau. Lap nhu vay c6 thé thyc hién véi cdc ti sO —, — khédc nhau.
n L
~ 2 1N ~ 7 . 7 .z . s 2 A N ?2 A 2 b N m
Keét qua 1a ta s& x4c dinh dugc cdc gid tri hgply cua ¥ = ym phu thudc vao ti s0 cua 3 va —.
n

Y
1
66 n
0,12
~—)0,14
68 0,16
//
e
70 A
7
pZ
2 | A
y 4
14/

0,44 048 0,52 0,56 0,6 b

s

Hinh 8.23: DO thi biéu dién quan hé y phu thudc vio ty sd %Vé m
n
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Trén hinh 8.23 trinh bay két qua tinh todn cho ba gi4 tri E, nhu vay d6 thi trén hinh
n

8.23 cho gi4 tri thuan Igi nhat cia y phu thudc theo ti s& % G cdc do dai ™ Yhic nhau. DS
n

thi 14p trén co s& gia thi€t 1a hinh thang 14i Pantd dit sau cau trude (hinh 8.21). PO thi nay
chinh xdc véi nhitng géc quay 16n nhit cia banh xe ngoai nhd hon 40° (40° — géc quay gin
gia tri cyc dai).

8.6. XAC PINH LUC CUA NGUOT LAI TAC DUNG LEN VOLANG :

Trén hinh 8.25 trinh bay so dd luc tdc dung 1&én hé thdng 14i. Luc tdc dung 1én vanh tay
14i ctia 0 t0 s& dat gia tri cuc dai khi ta quay vong 6 t0 tai chd. Lic &y momen cdn quay vong
trén mot banh xe din huéng M. sé& bing tdng sd cia mdmen cdn chuyén dong M;, mdémen
cdn do cdc bdnh xe trudt 1& trén dudng M, vi mdmen cdn cin thi€t d&€ 1am dn dinh din
huéng M3 do cdnh tay don c¢ (hinh 8.24). Khi xdc dinh gid tri lyc cuc dai tic dung 1én vanh
tay 1di Pj max, thi M3 c6 thé bd qua. Khi cAn do chinh xdc cao thi phai tinh cid M3 .

A P A
Momen céan chuyén dong :

M] = Gbx fc

Trong d6 :
Gox — Trong luong tdc dung 1én mdt banh xe dan huéng.
f —Heésocanlin:f=0,015.
C - Chiéu dai cdnh tay don (hinh 8.24).

Khi ¢6 luc ngang Yy, tdc dung 1én banh xe, do su dan hdi bén cia 16p, dién tich ti€p xtc
giita 16p vdi dudng sé& bi quay tuong ddi d6i vi mit phing banh xe. Pi€m dit clia lyc ngang

Yy, sé& dich chuyén mdt doan x nio d6 phia sau ddi v6i truc banh xe. Poan x dudc thira nhian
bing modt phan tu chiu dai clia bé mit ti€p xiic giita 16p vdi dudng. Nhu vay theo hinh 8.25

ta co:
x=0,5,r" -1’
6dﬁy:

r — Ban kinh tu do cua banh xe.

Néu thira nhin rpx = 0,961 ta ¢6 x = 0,14r thi :
Mzz YbX = 0,14Gbx(p11'
0] day :
@1 — Hé s6 bam ngang 14y ¢; = 0,85.

Téng mdmen cdn quay vong & ca hai binh din hudng 1a:

M. = 2(M; + Ma)y = 2Gi(fc + 0,14¢ 1)y (8.34)
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Tbx

C d
dV

Hinh 8.25: So db luc tic dung 1én hé thdng 14i.
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Suyra :
M
Pimax = —C (835)
Ri, 1,
0 day :
y — Hé s6 tinh d&n 4nh hudng clia M; gy ra do cau trudc 6 td bi ning 1én khi xe

quay vong, y = 1,07+ 1,15.

M1 — Hiéu sudt tinh d&n tiéu hao do ma st & cam quay va cdc khdp ndi trong truyén
dong 14i, v6i 6 to chi ¢6 cau trude din hudng 1, =0,50 = 0,70.

Cdnh tay don cCpi, thudng xdc dinh theo thuc nghiém, vdi 6t6 tdi loai thudng
Cmin= 30 + 60mm, 6t0 tdi loai 16n cpjn= 60 + 100mm.

R — Ban kinh cda vanh tay ldi trong khodng tir 0,19m (d6i vdi 6 t6 c6 cOng sudt nhd)
dé&n 0,275m (ddi v6i 6td tdi ning va 6 to buyt) khi tinh todn vé6i 6 to tdi ning va 6
t0 buyt (khong c6 cudng héa) 14y Piyax = SOON.

i, — Tisd truyén cla cd ciu l4i.

Nt — Hiéu suat thuin cla cd ciu l4i.

Nn — Hiéu suat nghich ctia co cau l4i.
ig — Tisd truyén cla dan dong 14i, ig ~ 0,85 +1,1.

Hinh 8.26: Dic diém luc ngang tac dung 1én banh xe khi quay vong.

D&i véi 6 td du lich, ti s& truyén i, 14y tir 12 + 20 va d t6 tdi 14y tir 16 + 32. Mudn gidm
Pimax thi ting i, nhung géc quay banh din hudng sé gidm néu cing mot géc quay clia vanh
tay 14i. Nhu vay thdi gian quay vong cida o td sé ting. Nhu vdy ddi véi xe cao tdc cin quay
vong nhanh phdi chon i, bé. Néu chon i, trén cd s§ dng vdi géc quay banh din huéng
35% + 40° tir vi tri trung gian thi vanh tay 14i sé quay tir 1,0 d&€n 1,75 vong (nhung khong 16n
hon 2,0 vong) d6i v4i vi tri trung gian lic 6 to chay thing.
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