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L3I NOI PAU

Nén cong nghiép ché tao 6 to trén thé gidi ngdy cang phdt trién manh mé. O Viét
Nam, trong thdi gian khong 1au nita tir tinh trang ldp rdp xe hién nay, chiing ta s& tié€n dén
tur ché€ tao 6t6. Bdi vay, viéc dao tao doi ngii k§ su c6 trinh d6 ddp ¢ng dudc nhitng doi hdi
clia nganh ch€ tao va stfa chita 6 t6 12 mdt nhiém vu ri't quan trong.

D€ phuc vu cho muc dich 1au dai néu trén va truSc mit d€ ddp dng cho chuong trinh
dao tao theo hoc ché tin chi, Khoa Cd Khi Pong Luc cia Trudng Pai Hoc Su Pham K§
Thu4t da phan cong cdn bd gidng day bién soan gido trinh: “Tinh todn thi€t k&€ 6 t6” dung
cho hé dai hoc.

Gio trinh ndy c6 14 chuong, trinh bay vé bd tri chung trén 6 td, cidc ch& do tdi trong
khi xe hoat dong, cdc hé thdng thudc phin truyén luc, cic ciu xe, cidc hé thong treo, phanh,
14i va khung vo cia 0 to.

J gido trinh nay s& khong d& cap nhiéu vé& ciu tao va nguyén Iy hoat dong céc chi tiét
va bo phin trén 6 td. Vi phidn nay sinh vién da dudc hoc k§ & cdc mon hoc thyc tip &
xudng.

“Tinh todn thi€t k& 6 t6* 12 mon hoc chuyén nganh quan trong & nim cudi. B&i vay,
trude khi hoc mon nay, sinh vién phai hoc trudc cdc mdn sau: “Cd Iy thuy&t”, “Stc bén vat
lidu®, “Ciu tao 6 6, “Nguyén 1y dong co d6t trong” va “Ly thuyét 6 t6”.

Gido trinh nay dé cap dé&n nhitng van dé€ co bin quan trong clia mdn hoc, phit hdp véi
chuong trinh qui dinh cia B6 Gido Duc va Pao Tao d6i véi nganh thi€t k&€ ché tao 6 t0.
Noi dung kién thifc & gido trinh nay nhiim trang bi cho sinh vién nhitng hi€u bi€t vitng chic
vé dong Iyc hoc va do bén chi ti€t 4p dung cho cdc bo phan thudc phan gim clia 6 to6. Trén
cd s& d6, sinh vién ra trudng cé thé tinh todn, thi€t k& dugc cdc chi ti€t va bd phan cu thé
ctia xe. Tir d6, ho c6 thé ché& tao mdi hoic thi€t k€ cdi tao d€ phuc vu cho viéc sita chira,
phuc hdi va cdi tao 6 to.

Do trinh do va thdi gian c6 han, bdi vy gido trinh nay chic s& c¢6 chd chua hoan thién
va thi€u sét. RAt mong cdc ddng chi va ban doc gép y. T6i xin chan thinh ciAm on.

Ngudi bién soan
bing Quy



CHUONG I

BO TRI CHUNG TREN OTO

B& tri chung trén & t6 bao gdm bd tri dong co va hé thdng truyén luc. Ty 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 phdp bd tri chung cho xe, chiing ta phai cin nhic dé€ chon ra
phuong 4n t&i wu, nhim ddp ¢ng cdc yéu ciu sau day :

- Kich thudc ciia xe nhd, bd tri hgp 1y phit hgp vé6i cac didu kién dudng x4 va khi hau.

- Xe phdi ddm bdo tinh tién nghi cho 14i xe va hanh khdch, dm bio tim nhin thodng
va tot.

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

Khi hé s& A cang 16n thi tinh kinh t& clia xe cang ting .
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0 day :
1 — Chiéu dai thiing chita hang (xe tdi) hodc chiéu dai budng chita hanh khach (xe
chd khach) .

L — Chiéu daitoan bo clia 6 td .
- P4m bio khong gian cin thiét cho thi x& dé thao tdc, diéu khi€n xe va chd ngdi phai
ddm bdo an toan.
- D@ sita chita, bdo dudng dong co, hé thdng truyén lyc va cdc bo phan con lai .
- P4m bio sy phan bd tai trong 1én cdc ciu xe hop 1y, 1am ting kha ning kéo, bim dn
dinh, ém diu...v.v... clia xe khi chuyén dong .

I. BO TR PONG CO TREN OTO.
Cé4c phuong 4n sau ddy thudng dudc st dung khi bd tri ddng co trén 60 :

1. Dong cd dit & ding trudc.
Phuong 4n nay st dung dugc cho tat cd cédc loai xe. Khi bd tri dong cd ding trudc
ching ta lai c6 hai phuong phdp nhu sau :

a) Pong co @it diing trdc va nim ngoai budng l4i:

Khi dong co dit & ding trude va nim ngoai bu6ng 14i (Hinh 1.1a) s& tao diéu kién cho
cdng viéc sta chira, bdo dudng dugc thudn tién hon. Khi dong co lam viéc, nhiét ning do
ddng co tda ra va sy rung ctia dong cd it Anh hudng dén tai x& va hanh khach.

Nhung trong trudng hop nay hé so st dung chiéu dai A clia xe s& gidm xudng. Nghia Ia
thé tich chita hang héa hoic lugng hanh khich s& gidm. Mit khic, trong trudng hop nay
tam nhin clia ngudi 14i bi han ch€&, 4nh hudng x4u d€n dod an toan chung .



b) Pong co dit ding trudc va nim trong budng 14i (Hinh 1.1b) :

Phuong 4n nay did han ché& va khic phuc dugc nhitng nhuge diém ctia phudng dn vira
néu trén. Trong trudng hop nay hé s& st dung chiéu dai A cla xe ting rit ddng k&, tim
nhin ngudi 141 dugc thodng hon .

Nhung do ddng cd nim bén trong budng 14i, nén thé tich budng 14i s& gidm va doi hdi
phai c6 bién phdp cdch nhiét va cdch Am t6t, nhim han ch€ cidc 4nh hudng clia dong co doi
Vi tai x&€ va hanh khdch nhu néng va ti€ng 6n do dong cd phat ra.

Khi dong cd nim trong budng 14i s& khé khiin cho viéc sira chita va bdo dudng dong co.
B3i vay trong trudng hop niy ngudi ta thudng diing loai budng I4i 1at (Hinh 1.1h) dé€ dé
dang chim séc dong co .

Ngoai ra mot nhuge di€m can lvu ¥ nita 13 § phuong 4n nay trong tim clia xe bi ning
cao, 1am cho d9 6n dinh clia xe bi gidm .

2. Dong co dit & ding sau .

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

Khi dong co dit & diing sau (Hinh 1.1d) thi hé s st dung chiéu dai A ting, bgi vay thé
tich phian chita khdch cia xe s& 16n hon so vé6i trudng hgp dong co dit & diing truSc néu
cling mot chiéu dai L clia cd hai xe nhu nhau, nhd vay lugng hanh khach s& nhiéu hon .

Né&u chiing ta chon phuong 4n dong co dit & diing sau, dong thdi cAu sau 13 cAu chi
ddng, cAu tru6c bi dong, thi hé thdng truyén luc sé don gidn hon vi khdng cin st dung dén
truyén dong cdc ding .

Ngoai ra, n€u dong co nim & sau xe, thi ngudi 1ai nhin rdt thodng, hanh khdch va ngudi
14i hoan toan khong bi 4nh hudng bdi ti€ng 6n va sitc néng clia dong co .

Nhudc di€m chi y&u ctia phuong 4n nay 1a vin dé diéu khién dong co, ly hop, hop sd
v.v...s€ phifc tap hon vi cdc bd phdn néi trén ndm cdch xa ngudi 14i .

3. DPong co dit giita budng 14i va thung xe.

Phuong 4n dong co nim giita budng 1di va thiing xe (Hinh 1.1c) ¢6 wu di€m 1a thé tich
budng ldi ting 1&én, ngudi 14i nhin s& thodng va thudng chi sit dung & xe tdi va mot sd xe
chuyén dung trong nganh xay dung .

Trudng hop b tri nay c6 nhugc diém sau :

N6 lam gidm hé s st dung chiéu dai A va 1am cho chiéu cao trong tAim xe ting 1én, do
d6 tinh 6n dinh cla xe gidm. P€ trong tAm xe nim & vi tri thip, bt budc phdi thay d6i su
bo tri thiing xe va mdt sd chi ti€t khéc.

4. Pong co dit § dudi san xe.

Phuong 4n nay dugc st dung & xe khach (Hinh 1.1e) va né c6 dugc nhitng wu di€m nhu
trudng hdp dong cd dit § ding sau.

Nhugc di€ém chinh clia phuong 4n nay 1a khodng sdng gim mdy bi gidm, han ch& pham
vi hoat dong ctia xe va kho stra chira, chim s6c dong cd .
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Hinh 1.1 : B6 tri dong co trén 6t
a) Nim trudc budng 14i ; b) Nim trong budng 14i ; c) Nim gitta budng 14i va thiing xe
d) Nim & diing sau ; e) Nim dudi san xe ; h) Budng 14i 14t .

1. BO TRI HE THONG TRUYEN LUC TREN OTO.

Hé thdng truyén Ivc clia 6t6 bao gdm cdc bd phidn va co cAu nhim thuc hién nhiém vu
truyén momen xoin tir ddng cd d€n cdc banh xe chi dong. Hé thong truyén luc thudng bao
gdm cdc bo phan sau :

— Ly hop : (viét tit LH) .
— Hop s6 : (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€ttit VS) .
— Bdn truc (Nta truc) : ( viét tit N) .
O trén xe mot cAu chd dong s& khong c6 hop phan phdi. Ngodi ra & xe ti vdi tai trong
16n thi trong hé thong truyén Iyc sé& c¢é thém truyén luc cudi cling.
Mtic do phiic tap clia hé thdng truyén lyc mot xe cu thé dude thé hién qua cong thitc
banh xe. Cong thifc banh xe dudc ky hiéu tdng quat nhu sau :
axb
Trong dé :
a la s6 lugng banh xe .
b 1a s6 lugng banh xe chi dong .
D€ don gidn va khong bi nham 14n, v6i ky hiéu trén chiing ta quy u6c ddi v6i banh kép
cling chi coi 1a mdt banh .
Thi du cho cac trudng hgp sau :
4 x 2 : xe c6 mot cau chli dong (cé 4 banh xe, trong d6 c6 2 banh xe 13 chi dong)
4 x4 : xe c6 hai cAu chii dong (c6 4 banh xe va cd 4 banh déu chii dong ) .
6 x4 : xe ¢6 hai cAu chi dong, mot ciu bi dong (cé 6 banh xe, trong d6 4 banh xe
l1a chd dong) .
6 x 6 : xe c6 3 cau chl dong (c6 6 banh xe va cd 6 banh déu chi dong) .
8 x 8 : xe ¢6 4 cAu chii ddng (c6 8 banh xe va ca 8 banh déu chii dong) .

1. B6 tri hé thdng truyén luc theo cong thidc 4 x 2.

a) Pong cd dit trudc, ciu sau chli dong (4 x 2) :
Phuong 4n nay dudc thé hién § hinh 1.2, thudng dugc st dung § xe du lich va xe tai
hang nhe. Phuong 4n b tri nay rit co bdn va da xudt hién tr 1au .
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Hinh 1.2 : Pdng co dit trudc, cau sau chii dong (4 x 2)



b) Pong co dit sau, ciu sau chi dong (4 x 2) :

Phuong 4n nay dudc thé hién & hinh 1.3 thudng dudc sit dung & mot sd xe du lich va xe
khdch. Trong trudng hdp nay hé thong truyén Iuc sé gon va don gidn vi khong cian dén
truyén dong cdc ding. O phuong 4n ndy c6 th€ bo tri dong co, ly hgp, hop 0, truyén luc
chinh gon thanh mot khoi .

Hinh 1.3 : Pong co dit sau, cAu sau chi dong (4 x 2)

Mot vi du dién hinh cho phuong 4n nay 12 hé thdng truyén Ivc cho xe du lich VW 1200
(cta CHDC btic) é hinh 1.4
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Hinh 1.4 : Hé thong truyén luc xe VW 1200
1. Banh rang hinh chiu
2. VO bd vi sai
3. Banh rdng ban truc
(Khong vé sd 1ui trén hinh vé)



c) Pong co dit trudc, ciu trudc chi dong (4 x 2) :

Phuong 4n nay dudc thé hién & hinh 1.5, thudng dudc st dung & mdt sd xe du lich sin
xu't trong thdi gian gin day. Cdch bd tri nay rit gon va hé thong truyén luc don gidn vi
dong co nim ngang, nén cic banh ring cda truyén luc chinh 1a cdc banh ring try, ché tao
don gidn hon banh ring nén § cc bd truyén Iyc chinh trén cic xe khéc.
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Hinh 1.5 : Pong co & trudc, cau trude chi dong

Mot vi du di€n hinh cho phuong 4n nay 13 cdch bg tri hé théng truyén luc cda xe du
lich TALBOT SOLARA (ctiia CH Phdp) :

Hinh 1.6 : H& thong truyén luc cla xe du lich TALBOT SOLARA
1 va 2 : co ciu sang s6 1 (khong thé hién hét & hinh vé&)



2. B& tri hé thong truyén luc theo cdng thirc 4 x 4.

Phuong 4n nay dudc st dung nhiéu & xe tai vd mdt sd xe du lich. Trén hinh 1.7 trinh
bay hé thong truyén luc clia xe du lich VAZ - 2121 (sdn xuit tai CHLB Nga). O bén trong
hdp phan phdi c6 bd vi sai giita hai cAu va cd cAu khéa bd vi sai d6 khi cin thiét .
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Hinh 1.7 : Hé thong truyén luc cla xe VAZ . 2121
1. Cd ciu khod vi sai giffa hai cAu
2. Vi sai giita hai cau

3. B6 tri hé thong truyén luc theo cong thdc 6 x 4.
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Hinh 1.8 : Hé thong truyén luc cda xe KAMAZ — 5320
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Phuong 4n nay dudc st dung nhiéu & cdc xe tdi ¢6 tai trong 16n. G trén hinh 1.8 1a hé
thong truyén Iuc 6 x 4 ciia xe tdi KAMAZ — 5320 (sdn xuat tai CHLB Nga). Pic di€ém cd
ban clia cdch bd tri nay 13 khong st dung hdp phan phdi cho hai ciu sau chii dong, ma chi
diing mdt bo vi sai giita hai cAu nén k&t ciu rit gon.

4. B& tri hé thong truyén luc theo cdng thic 6 x 6.

Phuong 4n ndy dugc st dung hiu hét & cdc xe t3i c6 tai trong 16n va rat 16n. Mot vi du
cho trudng hdp nay 1a hé thdng truyén luc clia xe tdi URAL 375 (sdn xud't tai CHLB Nga)
G trén hinh 1.9 .

Dic di€m chinh clia hé thng truyén luc nay 13 trong hdp phan phdi c6 bo vi sai hinh
tru d€ chia cong sudt d&€n cdc ciu trudc, ciu giita va ciu sau. Cong suit din ra ciu giita va
cAu sau dudc phian phdi thong qua bo vi sai hinh nén (Nhu & hinh 1.8) .

Ngoaira c6 mdt sd hé thong truyén luc & mot s6 xe lai khong sit dung bd vi sai giita
cac cau nhu xe ZIL 131 ,ZIL 175K ...
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Hinh 1.9 : Hé thdng truyén luc cia xe URAL 375



CHUONG II

TAI TRONG TAC DUNG LEN CAC BQ PHAN
VA CHITIET CUA O TO

I. KHAINIEM VE CAC LOAI TAI TRONG.

Muc dich clia cong viéc tinh todn thi€t k& 6 t6 1a xdc dinh kich thudc t6i uu clia cdc bd
phan va chi ti€t clia xe. Trong khi d6, kich thu6c ctia mot chi ti€t phu thudc vao do 16n va
badn chit clia (ng suit sinh ra bén trong chi ti€t d6 khi né lam viéc. Ma ng suit sinh ra
trong cdc chi ti€t ctia 6 t0 lai phu thudc vao ch€ do tdi trong tdc dung 1én ching trong céc
diéu kién st dung khac nhau. Nhu vy, mudn xdc dinh kich thudc clia cc chi ti€t d€ da do
bén 1am viéc, can phai x4c dinh tdi trong tdc dung 1&n chiing khi xe 1am viéc.

Ot6 1a mot hé dong luc hoc rit phic tap, khi chuyén dong véi van tdc khac nhau, trén
cic loai dudng khdc nhau thi tinh trang chiu tdi clia cdc chi ti€t s& thay ddi. Khi tinh todn
dd bén clia cdc bo phan va chi ti€t clia 6td, ngoai tai trong tinh chiing ta phai xét dén tai
trong dong. T4i trong dong tdc dung 1én chi ti€t trong thdi gian ngdn, nhung gid tri cia nd
16n hon t3i trong tinh rat nhiéu.

T4i trong dong xuit hién trong cdc bo phan va chi ti€t cia hé thong truyén lyc khi
doéng ly hop dot ngdt, khi gai sd trong qué trinh ting tdc, khi phanh dot ngdt bing phanh tay
hoic khi phanh gdp ma khong mé ly hgp... Con d6i véi cdc bd phan khong dudce treo va hé
thong 14i, tdi trong dong s& xuat hién khi xe chuyén dong trén mit dudng khong bing
phéing.

Nhu vy, d€ x4c dinh dudc kich thudc clia cdc chi ti€t ddm bio dd d6 bén lam viéc, thi
chiing ta phai xdc dinh dudc tdi trong dong tdc dung lén chi ti€t 6 khi xe chuyén dong .

Xdc dinh chinh x4c gid tri ti trong dong tdc dung 1én cdc chi ti€t clia xe 1a mot bai
todn rat phic tap. B&i vi, gid tri tai trong dong c6 thé thay ddi do diéu kién mit dudng va
trang thdi chuyén dong cla xe thay ddi.

D6i véi hé thdng truyén lyc clia 6td, tdi trong tinh tic dung 1én chi ti€t dugc tinh tir
momen xodn cuc dai cda dong cd Memax. CON tai trong dong thudng dugc x4c dinh theo
cong thic kinh nghi€ém nhan dudc tir hang loat cac thi nghiém .

Thong thudng tai trong dong dudc dic trung bing hé s6 tdi trong dong kq. Hé s6 nay
bing ti s6 cla gid tri tai trong dong trén gid tri tai trong tinh :

K, = gid tri tai trong dong

2.1
gid tri tai trong tinh 1)

Thong qua sy phan tich va tong hdp giita ti trong tinh, hé s& an toan, thong ké xdc
suit tai trong dong, chiing ta s& chon ra dudc mot ché do tai trong hop 1y dé dwa vao tinh
todn thi€t k& cdc chi ti€t clia 6 to.



Ti€p theo sau diy ching ta s& nghién cttu mot s§ trudng hdp sinh ra tdi trong dong
thudng gip.

II. CAC TRUGNG HGP SINH RA TAI TRONG PONG.

1. DPéng ly hdp d6t ngot.

Khi khéi dong xe, n€u chiing ta déng ly hgp dot ngot (thd ban dap ly hdp qud nhanh)
thi s& phat sinh t3i trong dong rat I6n, vi van toc géc clia phan bi dong ting 1én rit nhanh
va bién thién theo thdi gian, bSi vay sé& xuat hién gia tdc géc va mdmen cla cdc lyc quin
tinh tdc dung 1én truc bi dong clia ly hdp va cdc chi tiét dugc ndi véi truc bi dong. K&t qud
cla viéc déng ly hop dot ngdt 1a xe bi gidt manh hodic dong cd sé tit mdy. Hién tai chua c6
phuong phdp chinh x4c d€ tinh todn tdi trong dong sinh ra khi déng ly hop dot ngot, nén
chiing ta chip nhan cong thic kinh nghiém sau ddy dé tinh hé sd tii trong dong cho trudng
hgp nay :

k, :BHT8 (2.2)

O day : B — Hé s6 du trit ciia ly hdp (xem chucng III) .

i — Ti s truyén chung ctia cd hé thong truyén luc ing véi tay s6 dang tinh
todn.

Qua thi nghiém, ngudi ta nhan thdy ring khi dong ly hgp dot ngdt thi mdémen quay sinh
ra trén truc so cip ctia hop s6 c6 thé 16n gip 3+3,5 14n mémen quay cuc dai clia dong cd
va & banh xe chi dong mdmen xodn c6 thé gdp hai 1an so v6i mémen xodn tir dong co
truyén xudng.

O bang 2-1 va 2-2 cho thdy hé s tdi trong dong d6i v6i hé thong truyén luc cha mot
s6 xe trong cdc diéu kién tdi trong khic nhau :

Bing 2-1: Hé s6 tdi trong dong clia hé thong truyén luc khi d6ng ly hdp dot ngdt

Hiéu 6 t0
Hesowi 16751 ZIN - 150 MAZ - 200
trong dong
S6 truyén | SO lui S6 truyén | SO lui S6 truyén | SO lui
mot mot mot
Ly thuyét | 1,99 1,55 1,94 1,78 2,17 1,97
Thuc nghiém | 2,2 - 2,75 - 2,14 -
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Bing 2 — 2 : Hé sd tdi trong dong ddi v6i hé thdng truyén lyc clia xe GAZ - 51 § céc

diéu kién tai trong khdc nhau.

Tha ban dap ly hgp dé phanh bing
Céc thong s6 Khdi dong tai chd dong cd khi chuyén dong xudng doc.
S6 S6 S6 S6 truyén | SO truyén | SO truyén
truyén2 | truyén3 | truyén4 2 3 4
Heé so tai trong dong 3,0 3,35 0,66 2,93 3,55 4,05
Ti s6 momen dong
trén mOmen tinh cla 1,67 1,82 2,03 1,62 1,98 2,25
ly hgp

2. Khoéng mé ly hop khi phanh.

Khi phanh ma khong mé ly hdp thi cdc chi ti€t quay clia ddng cd (ddng k€ nhit 1a banh
da v6i mo6 men qudn tinh Juq ) phai dirng lai trong khodng thdi gian rdt ngdn t va véi gia tdc

Wpq
dt
(wpg - van toc géc cta banh da).

chdm dan rat 16n

Ldc nay momen cdc lyc qudn tinh M; ca bédnh da sé& truyén qua ly hgp tdc dung 1&n hé
thong truyén luc, gdy nén tdi trong dong theo sd d6 trén hinh 2.1.

' do,,
dt

M; :de

(2.3)

Khi cdc banh xe di dirng hin lai thi banh d con quay thém mdt géc ¢pa va s& 1am cho
cdc truc clia hé thdng truyén lyc bi xodn vdi cdc géc xodn lién quan vdi nhau theo bi€u

thic sau:

Ppa = (Pc-ih + (pn.i().ih

¢c — g6c x0dn cla truc cic ding (rad).
¢n — g6c xodn clia mot bdn truc (rad).

(2.4)
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Hinh 2.1 : So dd tinh todn tdi trong dong khi phanh ma ly hdp vin déng

Céc géc xoin @, ¢, dudc tinh theo sdch "Strc bén vat lieu” :

0. - ML,
¢ J..G

0. - M;i, .1,
! 2J..G

o) day :
le, 1, — chiéu dai truc cdc ding va bdn truc (m).
Je, Jo — mo6 men quén tinh ddc cyc cia ti€t dién truc cdc ding va ban truc (m4).
G —modduyn dan hdi dich chuyén (khi xoin).
G = 8.10* MN/m*

Thay cic gia tri ¢, @, vao biéu thifc (2.4) ta c6:

) .2 .2
i1, gy,

2.5
J.G ZJH.G) (2)

C

Pva = M;(

Né&u chiing ta dit:
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1

22 22 :2
i, 1d;pd,

1.G 21,G

12 d6 ctng chéng xoin cta hé thong truyén lvc (Nmrad™) khi cdc banh xe ciing bi him, s&
nhan duge mot bi€u thic khdc bi€u dién moémen céc luc qudn tinh:

Mj = C-(Pbd (26)
Tir 2 biu thite (2.3) va (2.6) ching ta c6 :
do
Joa - dtbd = C.Qva 2.7)

Mit khacta co :

d d d d
I, - Opg _ I, - Ppg Oy _ T, oy Wpg
dt dt do,, do,,
Béi vay:
C-(Pbd~d(Pbd = de.O)bd.dO)bd (28)

LAYy tich phan biéu thiic (2.8) vdi cic gidi han sau : khi bit ddu phanh @pe=0 va
Oba = ®, d€n thdi di€m cudi cling clia qué trinh phanh Qpa = Qmax V2 ®pa =0
(‘pmax 0
_[C'(Pba Aoy, = J-de " Opg A0y

0
0

Vi chiing ta cin gid tri tuyét d&i nén :

J
2 2 s
C. O max = de~(»00 va QPmax = O %
va sau cling gid tri Mjm,x 12 gid tri chiing ta cin tim:
Mjmax = C ° (pmax = ('00 de .C (2-9)

Mbémen clia cdc Ivc quan tinh tic dung 1én hé thdng truyén luc clia xe c6 gid tri cuc
dai khi phanh gap & s6 truyén thang ctia hop s6 (in=1 ), vi lic d6 do citng C clia hé thong
truyén luc sé c6 gid tri cyc dai. Trudng hop nay thudng xay ra trong thuc té.

Néu chiing ta phanh gip xe dang chay van tdc 16n (s6 vong quay truc khuyu khodng
2000 + 2500 vong/phiit) ma khong md ly hgp thi mdmen cla cdc luc quan tinh M; s& 16n
hon mdmen cuc dai clia ddng co khodng 15 + 20 1dn. Mdmen nay sé& truyén tif banh da qua
ly hgp dén hé thdng truyén lyc. Vi Mimax > M; 12 momen ma sdt ctia ly hgp, nén lic nay ly
hgp sé& trugt vi momen xoin ma banh da truyén xudng hé thong truyén Iuc chi ¢6 thé bing
momen xodn cuc dai ma ly hdp cé thé truyén dugc. Nhu vay trong trudng hdp nay ly hdp
1am nhiém vu clia co cAu an toan, nhiim gitp cho hé thdng truyén luc trdnh khong bi tic
dung bdi tai trong qua 16n.
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3. Phanh d6t ngot khi xe dang chay bing phanh tay.

Ching ta xét trudng hdp cd cau phanh tay bd tri & truc thit cAp clia hdp s6. Khi xe dang
chuyén dong, ngudi 14i khong st dung phanh chian d€ dirng xe, ma st dung phanh tay cho
dén lic xe dirng hin lai. Khi truc thit cAp clia hop s6 bi ham chit, nhung do quén tinh, banh
xe con quay di mot géc @y rdoi mSi dirng hin lai. Pay 1a chuyén dong quay cham din védi

. e z d(D % A ~ ~ LN A 2 2 z
gia toc goc bX  bdi vay lam xuat hi€n mOémen cua lyc quén tinh :
do
M, =], —= (2.10)
Tt

Momen ndy truyén ngudc trd lai tic dung 1én hé thdng truyén luc theo s6 dd & hinh
2.2 va gy nén xodn.

Ham
Yl /7444774
oM,
HS 2 fo
Il
ASSNANNNNNNN
JC
M

HS

Hinh 2.2 : So dd tinh todn tdi trong dong khi sit dung phanh tay dot ngot

Tir so @6 2.2 chiing ta c6 quan hé giita cdc géc xodn :
_ 9.

(Pbx i +(Pn (211)
0 day:
2M. -1
— J ¢
®=i7.G

14



M, -1,

" J.G
Thay céc gid tri ¢n , @ vao bi€u thic (2.11) ta c6 :

2-1 I
=M. c + n
Por J[ig.JC-G Jn-Gj

Né&u chiing ta goi:

C:

On

1
21, I
<2 +
i2.J..G 1,-G
12 dd cting chdng xodn clia hé thdng truyén luc khi phanh dot ngdt bing phanh tay, chiing
ta nhan dugc mot bi€u thitc khic ciling biéu thi mémen cic luc quin tinh

M; = C.@ny (2.12)
T bi€u thire (2.10) va (2.12) ta nhan dugc phudng trinh vi phin sau day:
do
Jox. —2 = C.0nx 2.13
b (O (2.13)

Gidi phuong trinh nay bing phuong phdp tuong tu nhu & muc (I -2 ) ta c6:

Jb
x max — Dbx —= 2.14
O] bx0 C (2.14)
Béi vay
M = Doy I b -C (2.15)
0 day:

Obxo : VAN tdc gbc clia banh xe khi bit dau phanh.

Thong thudng tdi trong tic dung 1én hé thdng truyén luc khi phanh bing phanh chan
16n hon khi phanh biing phanh tay. Khi tinh todin mdmen cdc luc quén tinh theo cong thic
(2.9) va (2.15) can chd y ring do cing thuc t€ clia hé thong truyén luc s& nhd hon khi tinh
todn, b&i vi khi mémen phanh tdc dung thi nhip s& bi€n dang, do d6 vdé ciu sau ciing bi
quay di mot it.

4. Xe chuyén d6ng trén dudng khong bing phing.

Khi xe chuyén dong trén mit dudng khong bing phiang, hién tugng dao dong clia xe sé&
lam xuat hién thém tdi trong phu. Thudng thi tii trong dong nay dugc cin nhic va xét dén
khi tinh todn bo phan van hanh va hé thong 14i. G trén hinh 2.3 12 mdt mod hinh don gidn vé
dao dong cua xe va phuong phdp tinh todn tdi trong cho trudng hgp nay.

o) day chiing ta c¢6 thé xem toian bo xe nhu mot hé dong Ivc hoc va mdi thanh phan
clia hé déu c6 gia toc dao dong, do d6 né sé& chiu thém tdi trong dong:

P,=m-a
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Trong d6 : m - khdi lugng
a - gia toc dao dong

Hinh 2.3 : M6 hinh dao dong cda 6 t6
X —Giatdc, M —Khoilugng
& - Gia toc géc , ] — MOomen quén tinh

Theo (hinh 2.3) thi tdi trong dong ddi véi cdc cau xe dudc tinh nhu sau :
Py, =M

o [¢] o

L
K24 -S4 MK,
L

.. L € .
P, =M, -X, -THLJ0 -E+M2x2

J day
P4, — T4i trong dong téc 1én dung 1én ciu tru6c

Py, — Tai trong dong tdc 1én dung 1én ciu sau

II. TAITRONG TINH TOAN DUNG TRONG THIET KE O TO.

1. T4i trong tinh todn ding cho hé th&ng truyén luc.

Qua phin tich & muc I, ching ta thdy riing, dé ddm bdo di dd bén lam viéc, cic bod
phin va chi ti€t cia 6 t6 phai dudc tinh todn thi€t k& theo ch& dd tdi trong dong. Nhung
viéc tinh todn gid tri tii trong dOng theo 1y thuy€t 1a rit phitc tap va khé chinh x4c, vi n6
thay dsi tuy theo diéu kién mit dudng va diéu kién st dung. Bdi vdy, hién tai cac bd phin
va chi ti€t cia 6 t6 dudc tinh theo tdi trong tinh va ¢6 tinh dé€n tdi trong dong bang cdch
chon hé s6 an toan phit hgp hoic dwa vao hé s6 tai trong dong dugc rit ra tr thyc nghiém.
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Sau day sé& trinh bay phuong phdp tinh todn stic bén cic chi ti€t cia hé thong truyén luc
theo tdi trong tinh :

Khi tinh todn stic bén cdc chi tiét, trudc hét can tinh momen ti ddong cd va momen theo
st bam giita banh xe va mit dudng truyén dén cdc chi ti€t d6, sau d6 14y gid tri mdmen
nhé hon tir hai gid tri mdmen vira tim dugc d€ dua vao tinh todn. Muc dich clia cong viéc
nay 1a @€ chon ra kinh thu6c t&i uu cho chi ti€t d6, tranh trudng hop thira kich thudc, ton
nhiéu vat liéu ch€ tao, khong kinh t&. N&u mémen truyén tir ddng co d€n chi ti€t tinh todn
16n hon mdmen tinh theo diéu kién bam, thi chi ti€t 4y s& chiu mémen c6 gid tri bing
moémen tinh theo bim ma thoi, lic nay mdémen cla dong co thira chi lam quay tron céc
banh xe chli dong, ma khong lam ting thém gi4 tri mdmen xodn tdc dung Ién chi tiét Ay .

Ngudc lai, né€u mdmen tinh theo diéu kién bam 16n hon mdmen clia dong cd truyén
xudng chi tiét dang tinh todn, thi chi ti€t 4y s& chiu mdmen xodn c6 gid tri bing mémen
tinh theo mémen xoin clia dong cd truyén xudéng. BSi vi, thyc chit cdc t3i trong sinh ra
trong cdc chi ti€t clia hé thong truyén luc 12 do momen xoin cda dong cd truyén xudng
giy nén.

Mo6men xoin truyén tir ddng co xudng chi ti€t clia hé thdng truyén luc trong trudng hdp
tinh theo dong co 1a :

M, =M, in (2.16)
J day
Mg max — Momen xo0dn cuc dai cia dong cd (N.m)
i — Ti s6 truyén tir dong cd dén chi ti€t dang tinh todn.
n —Hiéu suit truyén luc tir dong co d&n chi ti€t tinh todn .

Mbdmen tinh theo diéu kién bam ngugc 1&n chi ti€t dudc x4c dinh nhu sau :

Zy- 9.
M, = 2foe Pl bix_;Prbx (2.17)

O ddy : x — SO lugng cdc banh xe chd dong
Znx — T4i trong thing ding tic dung 1én banh xe chi dong (N)
¢ —Hé s6 bam (¢ =0,7 +0,8)
rpx — Ban kinh ldn ca banh xe chi d6ng (m)
i — Ty s0 truyén giita chi ti€t dang tinh va banh chi dong.
N — Hiéu sudt truyén luc tir chi ti€t dang tinh d€n banh xe chd dong.
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2. Tai trong tinh todn ding cho cdc hé thong khic.

a) Ta4i trong tdc dung 1én hé thong phanh :

Khi chon ch& @6 tinh todn cho c¢d ciu phanh, chiing ta phai chon cho trudng hdp phanh
xe v6i cudng dd phanh va hiéu sui't cyc dai, nghia 1a lyc phanh bing luc bim cuc dai cla
banh xe v4i mit dudng. Lic d6 mdomen phanh M, clia banh xe c6 gid trila :

Mp = be - Tpx

Trudng hop xe ¢6 hai ciu va cd ciu phanh dit truc ti€p & tat cd cdc banh xe, lic d6

momen phanh & mdi co cAu phanh cda ciu trudc s& c6 gid tri 1a My,

G G
M =—m,. ¢ .rnx= —(b+ @ .hg)p .y 2.18
plzlcprL(cpg)cpb (2.18)

va momen phanh & mdi co cdu ciu sau 1a My :

G G
M =—2m,.0.rx= —(a- @ .hg)o .ry 2.19
p222(Pb2L((Pg)(Pb (2.19)

Gdﬁy
G — Trong lugng toan bd clia xe khi tai day

G1,G, - Ta&i trong tdc dung 1én cau trudc va sau & trang thdi tinh trén mit
dudng nim ngang .
m;, m; —hé s6 phan bd tdi trong 1én ciu trude va cau sau khi phanh

a,b — khodng cdch tir trong tAim xe d&n ciu trudc va sau
L — chiéu dai cd s& cia xe
¢ —hé s6 bam doc giita 18p va dudng (¢ = 0,7+ 0,8)

Céc hé s6 m;, my dugc xdc dinh bdi 1y thuyét 6t6:
Jmax 'hg 14 (P'hg

m, =1+
g-b b
e - D 'h
g-a a

hg — chi€u cao trong tAim clia xe
g — gia toc trong trudng
jmax — gia toc chAm dan cuc dai khi phanh
¢’ —hé sd dic trung cudng dd phanh ((p': Jm?j
Khi xdc dinh dd bén cdc chi ti€t cia cd cAu phanh va din dong phanh loai khong tur
dong thudng chon :
Luc dap chin clia ngudi 14i xe khodng 1500 N, luc tay kéo khodng 800 N, doi véi xe du
lich chi nén chon trong khoang 40 + 50% céc gia tri néu trén.
Da&i véi loai dAn dong tw dong : lyc tdc dung 1én cdc chi ti€t din dong chon theo tri s&
cuc dai tudng tng vSi dp suat khi nén hodic chat 1dng trong c4c xilanh Iyc.
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b) Taitrong tdc dung 1&n hé théng treo va ciu :
Céc chi ti€t clia hé thdng treo va dam cau dugc tinh todn bén theo tdi trong cyc dai Phax
khi xe chuyén dong thong qua tai trong tinh P, d bi€t va hé s tai trong dong kq :
Pl X Gl X
k, = —me - _max

P o

t t

o) day :
Omax » 0t — Ung sudt cuc dai va ¢ng suit tinh trong cdc chi tiét ctia hé thdng treo.
Thyc nghiém chitng t8 ring kq ting khi do cting cia hé thong treo va van toc clia xe
tang.

Khi xe hoat dong trong déu kién binh thudng thi tdi trong dong cuc dai it khi xuat hién.

Khi xe chuyén dong trén dudng bing phing, tai trong tic dung 1én dim ciu va vd ciu
chti yé&u 1a tir khoi lugng dudce treo. Khi mit dudng khdng biing phing, t3i trong tic dung
1én diAm ciu va v4 cau chii y&u l1a t3i trong dong tir cdc khdi lugng khong dugc treo.

Nhiim muc dich xdc dinh tdi trong do chinh trong lugng ban thin clia cAu xe sinh ra,
chiing ta chia ciu xe ra 1am nhiéu phin ( thong thudng khodng 8 + 12 phin) va xdc dinh
khdi lugng clia mdi phan. Khi xe dao dong thi tii trong dong cia mdi phan dudc x4c dinh :

P, =m,— (2.20)

m; — khdi lugng clia tirng phan

dV . AN A 2 . 2 A
i gia toc dao dong thang ding cua cau xe

c) Tai trong tdc dung 1&én hé théng 14i :
Khi tinh todn bén cho céc chi ti€t cia hé thong 14i, ching ta c6 thé tinh theo cdc ché do
tdi trong sau :

* Momen cuc dai cia ngudi ldi tdic dung 1&én vo lang :
M = Pimax .R

Pimax — Lutc cue dai tdc dung 1én vo ling, d6i v6i xe tdi ning va trung binh vao
khodng 400 d&n 500 N, con ddi vé6i xe du lich vao khodng 150 dén 200 N.
R —bdn kinh cta vo ling.
* Luc phanh cuc dai tdc dung 1én hai bdnh xe din huéng khi phanh xe trén dudng c6

hé s6 bam ¢ = 0,8
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Céc lyc Py, Potdc dung 1én cdc don din dong clia hé thdng 14i dugc xdc dinh theo so dd
G (hinh 2.4)

m

P, :be Q—
m

Pz :be O—
C

* Tinh theo luc va dap clia mit dudng 1én cdc banh xe din hudng khi chuyén dong trén
dudng g6 ghé. Gid tri lvc va ddp 1én cdc chi tiét ciia hé thong 14i phu thudc vao van tdc
cla xe.

m _m_‘
A P
P, p
P2
n
Pl
B -4
P, .
Hinh 2.4
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CHUONG III

LY HQP

I.  CONG DUNG, PHAN LOAI VA YEU CAU.

1. Cong dung.

Ly hop dung dé€ ndi c6t mdy v6i hé thong truyén luc, nhim d€ truyén mdmen quay mot
cdch ém diu va d€ cit truyén dong d&€n hé thong truyén lyc duge nhanh va dit khoat trong
nhitng trudng hdp can thiét.

2. Phén loai.
a) Theo cdch truyén momen xodn tir c6t mdy dén truc clia hé thdng truyén luc, chiing
ta co :
— Ly hdp ma sit : loai mot dia va nhiéu dia, loai 10 xo nén bién, loai lo xo nén
trung tAm, loai cang tach ly tAm va nka ly tAm.

— Ly hgp thdy luc : loai thiy tinh va thiy dong.
— Ly hdp nam cham dién.
— Ly hgp li€n hgp.

b) Theo cich diéu khién, chiing ta c6 :
— Diéu khién do 14i xe ( loai dap chan, loai ¢6 trg luc thuy luc hodc khi)
— Loai ty dong.
Hién nay trén 6td dudc sit dung nhiéu 12 loai ly hop ma sat. Ly hop thiy luc ciing
dang dugc phat trién & 6t6 vi né ¢6 wu di€m cin ban 12 gidm dudc t3i trong va dip 1én hé
thdng truyén luc.

3. Yéu chu.

— Ly hop phdi truyén dugc mdmen xoidn 16n nhat clia dong co ma khong bi trugt
trong moi diéu kién, bdi viy ma sit clia ly hop phdi 16n hon mdmen xoin cia dong cd.

- Khi két ndi phai ém diu d€ khong giy ra va dap & hé thong truyén luc.

— Khi tich phdi nhanh va dit khoat d€ d& gai s6 va trdnh giy tdi trong dong cho

hop sd.

— Momen qudn tinh clia phan bi dong phai nhé .

- Ly hop phdi 1am nhiém vu cda by phan an toan do d6 hé s6 du trit B phdi nim
trong gidi han .

- Diéu khién d& dang .

— K&t cau don gidn va gon .

-~ Dam bdo thodt nhiét tot khi ly hop truot .
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II. ANHHUGNG CUA LY HGP BEN SU GAI SO.

Sau day chiing ta xét dnh hudng ctia ly hdp dén su gai s6 trong cd hai trudng hdp :
truong hgp ly hgp déng va trudng hgp ly hgp md. 3o td st gai s6 dudc thuc hién ngay khi
xe dang chuyén dong va ddng co van dang lam viéc.Vi vdy ma xuit hién luc va dap khi
cdc banh ring khong c6 cling chung mot van téc géc gai vao nhau. Trang thdi ly hgp dang
ndi hoic tich sé c6 dnh hudng 16n d&n gid tri luc va dap. PE thdy r6 dnh hudng cla ly hdp
dén cdc lyc va dap, ching ta s& xét qud trinh gai s6 & hop sd theo so dd don gidn nhu &
hinh 3.1. Trén so dd ndy, cdc banh ring khong chiu t3i trong s& khdng dudc vé .

Hinh 3.1 : So dd dé xét anh hudng ctia ly hop dén sy gai sd

Jn — Mdmen quén tinh clia cic chi ti€t chuyén dong clia dong cd va clia phin chd
dong cda ly hgp [Nms?]

Ji— Momen quén tinh ctia phan bi ddng cta ly hgp va clia cdc chi ti€t hop s6 c6
lién hé dong hoc vdi phan bi ddng cda ly hgp dudc quy din vé truc cla ly
hop [Nmsz] .

J. —Momen qudn tinh ctia banh da tugng trung dit trén truc thd cAp hop s6 tuong
dudng véi trong khdi chuyén dong tinh ti€n clia xe [Nms?] .

Mémen qudn tinh nay dudc xdc dinh theo diéu kién cAn bing dong ning clia 6td
chuyén d6ng tinh ti€n va dong ning clia banh da tugng trung chuyén dong quay :

G , Jo
—vV_ =
2g 2
Vi o, = 1,
Tpx
2
Chonén J, =2 .[o [Nms?] (3.1)
g i
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o, — Van téc géc clia truc A [rad/s]

G - Trong lugng toan bd ctia xe [N]

v —Van toc Chuyén dong cla xe [m/s]
i, — Ty s0 truyén cda truyén lyc chinh
I'x — Ban kinh 1in ctia banh xe [m]

g — Gia to¢c trong trudng [9,81 m/s”]

N&u c6 tinh d€n 4nh hudng cia trong khdi chuyén dong quay ciia cic banh xe thi can

thay vao cong thic (3.1) trong lugng G bing G(1 + &), vdi :
=&y 3.2)
G
0] day :
Jox — MOmen qudn tinh ctia banh xe [Nmsz]

Trudc hét ta xét trudng hgp gai s6 khi ly hdp vin déng tic 12 oy, = oy .

Khi ching ta dwa bdnh ring 4 & trén truc thi cdp vao gai v6i banh ring 3 & truc trung
gian, l4p tdc giita cdc banh ring 3 va 4 s& xudt hién lyc va dip. Ap dung phuong trinh
momen xung lugng cho chuyén dong quay clia truc A trong thdi gian gai hai banh ring 3 va
4 ching ta c6 :

Pr.t=J (o -o,) (3.3)
o) day :
P,— Luc tic dung 1én ring clia bdnh ring 4 trong thdi gian gai s6
r4 — Ban kinh vong tron ldn cda banh ring 4
t — Thdi gian luc Py tdc dung ,trong thdi gian d6 truc A thay ddi van tdc géc tir
o, dén ®'
o, — T8¢ d6 gbc cia truc A trude khi gai s&
o' —Toc do gbc cia truc A sau khi gai s6
oy, — Toc do gbc cla truc B

Lap ludn tuong ty, ching ta cling 1ap dugc phuong trinh mé men xung lugng cho truc

trung gian E :

2
Prt=(_ + Jl)(r—zJ (0, — ', ) (3.4)

L
0 day:
P;— Luc tdc dung 1én riing ctia banh ring 3 trong thdi gian gai s6
r1, I, r3 — Bdn kinh vong tron ldn cta cdc banh ring 1, 2, 3
o — Van téc géc cia truc E trude khi gai s6
o’ — Van toc géc cda truc E sau khi gai s6
Khi thanh 14p cdc phuong trinh (3.3) va (3.4) ching ta da bd qua mémen ctia dong co
va mdomen cdn chuyén dong ctia xe 12 vi khi gai ciing (khong tach ly hgp ) cdc banh ring
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thi thoi gian t rAt nhd va md men xung kich rat 16n, nén dnh hudng clia mdmen dong cd va
momen can chuyén dong 12 khong ddng ké .
Phuong trinh (3.4) c6 thé vi€t lai nhu sau :

2
Port=(1 +], )C_Z] .[cob I—l _— r—‘*] (3.5)

1 2 I
Dé dang thay riing luc P, P, tdc dung giita c4c ring 1a bing nhau va thdi gian gai sd t
la thdi gian chung .
Khi gai banh ring 4 vao dn khép v6i banh ring 3 thi ty s truyén clia hop sd iy s& 1a:
N, T,

Iy
L C &

Tu hai phuong trinh (3.3) va (3.5) chiing ta s& xdc dinh dugc toc do goc o,” .Trudc hét

ta nhan hai v&€ phuong trinh (3.5) véi 4 :

I3
2
Portt=( +7, ){r—z] {o)b RN ri].r—“
I I ) I ) I
= P, t=0,+J)o,i, -0, +7J, )i (3.6)

Vi P3= P4 cho nén Pa.ra.t = Pyry t . Bdi vAy tit phuong trinh (3.3) va (3.6) ta c6 :
J (@ —0,)=0,+7)o,i, -0, +J)o..i
Suy ra :
o - (7, +Jl).cob.%h +]. .0, 37)
: (@, +T)i; +7,
Thay gia tri ®,” vao (3.3) ta c6 :
(I, +3)oy i, +3,.0, o
(J,+73,)is +17, !
Ja(Jm + Jl)'ih((ob _(’Oa'ih)

(J,+7,)il +17,

Theo phuong trinh (3.8) ta thdy Iyc xung kich tdc dung Ién cip bdnh ring khi gai s6
phu thudc vao tdng s6 méomen quin tinh (J,, + J; ). Luc nay c6 thé gidm bing cich gidm
tong (Jin + J1), mudn vay khi gai s6 ta cAin md ly hop d€ gia tri J,, khdong con dnh hudng dén
do 16n cia Py.

Vi mémen qudn tinh J;, 16n hon J; rdt nhiéu, nén khi ly hgp tdch trong qué trinh gai s6
thi luc P4 s& gidm ri't nhiéu.

Biy gid ching ta xét trudng hgp gai sd khi ly hgp m§. Lic d6 4nh hudng clia J,, khong
con nita, bdi vdy J,, s& khong xuat hién trong cdc phuong trinh va phuong trinh (3.8) lic
nay s€ nhu sau:

P,r,t=1J,

P,r,t=

(3.8)

1,J,4, (0, —o,i,)

P,r,.t=
e it +7,

(3.9
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0 day :

P, — Luc tdc dung 1én cdp banh ring dugc gai khi tach ly hgp.

Tir phuong trinh (3.9) chiing ta thdy ring lyc P; phu thudc mdmen quén tinh J;. D€ cho
P, gidm, cin phdi gidm J;, b&i vay khi thi€t k&€ ly hgp can phédi gidm momen quén tinh
phan bi dd6ng xuéng mic nhd nhat c6 thé dugc.

Tu phuong trinh (3.8) va (3.9) suy ra rang gid tri P4 hodc P, ty 1€ thuin v6i hiéu s&
(@b - ©q.in ).

N&u trong hop s6 c¢6 dit bo ddng tdc thi sé& tranh dudc luc va dip gifta cdc banh ring
khi gai s6. D€ van tdc géc c6 thé ddng déu nhanh chéng thi ly hdp phai ddm bido md dut
khoat.

So sanh phuong trinh (3.8) va (3.9) ta c6 thé két luan ring khi gai s6 ma ly hgp mé thi
momen xung lugng hoic lyc xung kich s& gidm ding ké néu hiéu s6 (wp - ®,.ip) nhur nhau.
Ty s6 cdc xung lugng P; .t va P,.t dudc xdc dinh nhu sau :

Pt JJi(0,-0,i,) (. +7)i%+],

Pt Jith+], 1.0 +3)i, (0, —0,i,)

] ]
T2 2y 4+ 2 (3.10)
oo, +n)+n] ‘H ij "y }

PR (S (1% +1 {HJIJ
A

m

m

A 2z 2, ~ LN A 2 A J 2 . o A /
Vi mémen quén tinh J,, 16n hon J; rat nhi€u, nén c6 thé xem J—l c6 gid tri rat nhd, lic

m

do chang ta c6 :

:2 Ja
Pt Mg
e 3.11)
4 't lﬁ + -2

1
Xét trudng hop cu thé & xe URAL —355 khi gai so truyén III véi cic s lidu biét trude
nhu sau :
in3= 1,84
Ja=1,5 Nms>
J, =10,2 Nms®
J,=0,022 Nms”
Thay céc so liéu trén vao phudng trinh (3.11) ta c6 :

Pt 0,022

t
”
Nhu vy nhd ly hgp & trang thdi m& nén momen xung lugng gidm duge gan 50 1an khi
gii 58, do d6 ting dudc tudi tho ctia banh ring hodp s6.
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IMI. TAC DUNG CUA LY HGP KHI PHANH OTO.

b -

mbx

Hinh 3.2: S0 db hé thdng truyén lyc d€ xét tdc dung cta ly hop khi phanh

Chiing ta s& nghién cttu tic dung cda ly hgp khi phanh xe nhd sd d & (hinh 3.9).
Chiing ta xét trudng hgp phanh gap dé€ dirng xe ma ly hdp van déng.

Khi phanh xe sé& c6 gia tdc Am % va do ly hdp déng nén truc khuyu chuyén dong

chim din véi gia toc géc

Do truc khuyu chuyén ddng cé gia téc géc, cho nén sé& xuat hién momen cic luc quan
tinh M; truyén tr dong cd qua ly hop:
M, =1, IOn (3.12)
dt
Momen nay sé tic dung 1én hé thong truyén luc, néu trong qué trinh phanh ma ly hgp
van dong va khong bi trugt, tic 1a: M;< M,
0 day:
o®n-Van téc géc cla truc khuyu.
Obx - VAN tdc gbc clia banh xe
v - Van toc clia xe
ip - Ty s0 truyén cda truyén luc chinh.
M; - M6men masat ctia ly hop.
Gia toc géc clia truc khuyu ddng cd dudc tinh nhu sau:
do, do,,
dt dt

.lh .10

(’Obx

Trong doé 12 gia toc géc clia banh xe:
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doy, _ d (LJ_L.d_V

dt  dt Tr, dt

I.bx
Cudi ciing ta c6:
do, i,i, dv

m

dt r,, dt

X

do

Thay gid tri vlra tim dugc vao (3.12) ta c6 :
iy, dv
dt

M =Ty (3.13)

I,

X

Dé dang thdy ring M; phy thudc vao ((11—: ,chonén :

M g = T 018 .(ﬂj (3.14)
I‘b dt max

X

Luc phanh cyc dai P, nax chiing ta co thé€ x4c dinh theo dinh luat Niuton nhu sau :

Pomax = S—G(d—vj (3.15)
g dt max
0 day :
Pp max - T6ng cac luc phanh cuc dai § cac banh xe.
G - Trong lugng toan bd cla xe.
g -Gia tdc trong trudng.
8 - Hé s0 tinh d&€n dnh hudng cda cdc trong khdi quay clia xe ( xem § “Ly
thuy€&t 6t0")
I iyismy g
=1+ o +> T G (3.16)
Trong do6 :
Nu - Hiéu sud't cd hoc clia hé thdng truyén Iuc.

>J,. - Tdng s6 mdmen quédn tinh clia cdc banh xe.
Gpx - Trong lugng cla banh xe.
Luc phanh cuc dai d8i v6i xe c6 bd tri co cAu phanh & tit c& cdc bdnh xe s& bing tich
s0 gitfa trong lugng toan bd clia xe G véi hé s6 bam ¢

Ppmax=¢ .G (3.17)
TU phuong trinh (3.15) va (3.17) chiing ta c6 :
(&j = -8 (3.18)
dt ), .. )
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Thay gid tri (%j G (3.18) vao phuong trinh (3.14) chiing ta xac dinh dugc

modmen cuc dai cla cdc lyc quéan tinh truyén qua ly hdp:

M_ =y lnlo PE (3.19)

jmax m I'bx 6

Momen nay sé truyén qua ly hgp, n€u mémen ma sdt M; ctia ly hgp 16n hon né. N&u
ngudc lai thi ly hop bi trugt va hé thong truyén lyc s& chiu tdi trong vdi gid tri chi bing
moémen ma sat M, ctia ly hogp.

N€&u ly hgp ¢6 mdomen ma sdt M; bing hodc 16n hon gid tri M may , thi hé thdng truyén
luc s€ chiu tdi trong ¢ gid tri ddng bang M; max-

B&i vay khi phanh gip, d€ tranh giy t3i trong qua 16n cho hé thong truyén luc, ching
ta can tach ly hgp.

IV. CONG TRUGT SINH RA TRONG QUA TRINH PONG LY HOP.

1. Qu4 trinh déng ly hgp.

Qud trinh déng ly hop x4y ra khi phan chii dong ciia ly hop quay véi van tdc g6¢c o,
va phan bi dong quay véi van tdc géc m,. Do cé sy khic biét vé van toc géc o, # m, nén
giffa cdc dia chli dong va bi dong clia ly hgp sé sinh ra sy trugt. Sy tridt nay chAm dit khi
céc dia chi dong va bi dong dudc ndi lién thanh mot khdi, tite 13 o, = o,. Khi khdi dong xe
tai chd, do m, =0 nén sy trugt s& rat 16n.

Su trudt sé sinh ra cong ma sat, cong nay sé bi€n thanh nhiét ning lam nung néng cic
chi ti€t ctia ly hdp, din d&€n hau qua 13 hé s6 ma sit cla ly hop gidm va cic 10 xo c6 thé
mat kha ning ép.

Qua trinh déng ly hdp c6 thé c6 hai trudng hgp sau :

a) Dobngly hgp nhanh :
Lic nay dong co quay v6i van toc cao va tai x€ dot ngdt thd ban dap ly hop. Khéi
dong nhu vay sé& c6 su giat 16n, nhat 12 & nhitng ly hgp c6 hé s du trit B 16n.
boéng ly hgp theo phudng phap nay khong c6 1gi, vi né sinh ra tai trong dong 16n cho
cdc chi ti€t cia hé thong truyén luc, nhung trong thyc t€ § mot vai trudng hgp ngudi ta vin
st dung.

b) Dongly hgp tur tir -

O trudng hop nay tai x€ tha tr tf ban dap cta ly hdp cho xe chuyén dong tir tit. Do d6
thdi gian dong ly hgp va cdng trugt trong trudng hgp nay s€ ting.
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Pé xdc dinh cong trugt trong quéd trinh déng ly hdp, chiing ta khdo sit dd thi & hinh
3.3:

A
®
A B Om
Oy | __
M M 0
®
m m Jm [ | o, Ja ®, >
1M,
{o
Trugt Ting  Toc dd
ly hop toc  6ndinh
a) b)

Hinh 3.3: So dd d€ tinh todn cong trugt
a.Mo hinh tinh toan
b.D6 thi bi€n thién van toc géc

®m, ®, — Van tdc géc cha truc khuyu va truc ly hgp
Jm—MoOmen qudn tinh cia banh da va cla cdc chi ti€t dong co quy din vé banh da.
J. —Modmen qudn tinh clia xe va rdmoéc quy din vé truc cta ly hdp.

] =(GO +ij. b
’ g (ihipio)2

o) day:
Go— Trong lugng toan bd ctiia xe
G — Trong lugng toan bd cia romodc.
ih,ip, 1o~ Ty s8 truyén clia hdp s8, hop s6 phy va truyén luc chinh.
M. — Moémen cin chuyén dong quy din vé truc ly hop:
M, = [(Go +Gm)w+KFV2]# (3.20)
Li1,1,My
0] day :
P - Hé s6 can tong cong clia dudng.
K — Hé s6 c4n ctia khong khi
Na — Hiéu sud't ca hé thong truyén luc.
o — Van toc gbc cia khdi lugng c6 mémen qudn tinh J,, va J, sau khi ly hdp vira
két thic sy truot.
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F — Dién tich mit chinh dién cia xe
v —Van tdc cla xe
Ihx — Banh kinh 1dn cua banh xe.
Cong trugt ctia ly hgp dudc xdc dinh theo phuong trinh :

L= IMlda (3.21)
0

Trong d6: M, —M6men masdt ctia ly hgp.
o — G6c trugt cia ly hgp.
Do c¢6 hai qué trinh déng ly hgp khdc nhau : dong ly hgp nhanh va déng ly hgp tur tu,
bdi vy sé& c6 hai phuong phdp khdc nhau d€ xac dinh cong trugt.

2. Tinh todn xic dinh c6ng trugt.

a) Phuong phdp thi nhit :
Chiing ta gid thi€t qué trinh dong ly hop dién ra rdt nhanh ( dot ngodt). Bdi vay trong
thdi gian déng ly hop, cic gid tri My, Ma, M, khong d6i va lidc dé phuong trinh ciia hé chi
dong gdm dong co, ly hgp (Phan A) 1a :

J (o, —®,)+M,_ -t, =M, -t, =0 (3.22)
D6i v6i phan bi dong gdm ly hop va hé thdng truyén lyc (Phan B) chiing ta c6 :
M, -t,—J, (0, —,)-M,.t, =0 (3.23)

T hai phuong trinh (3.22) va (3.23) chiing ta x4c dinh dudc gia tri ®, & cudi thdi ky
trugt :
® = Jm(’om (Ml B Ma )+ Jao‘)a (Ml — Mm)
° Jm(Ml_Ma)+Ja(Ml_Mm)
Trong d6 : ®m, ®a, M, 12 cdc gid tri van tdc géc dugc trinh bay & hinh 3b
Ciing titr hai phuong trinh trén ta xdc dinh dudc thdi gian trugt ctia ly hgp to :
to — JmJa((’om _wa) (325)
Jm(lvll _Ma)+Ja(Ml _Mm)
Goéc trugt a dudc xac dinh :
o= (l)tb.to
Trong do6 :
oOp — van toc goéc trugt trung binh:
(@, —©,)+0
Ce=
Thay gid tri ty va g vao biéu thifc o ta ¢6 :
2
o= 0=5JmJa((0m _('Oa) (326)
Jm(l\/[l _Ma)+Ja(Ml _Mm)

Cong trugt sinh ra khi dong ly hgp dot ngdt 1a :

(3.24)
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MJ J (0, -o,)
21, (M, =M, )+J, (M, -M,))
Cong trugt L va gdéc trudt o tinh theo cdc cdng thifc trén sé cé gid tri nhd hon thuc t&€
bdi vi thai gian trugt ly hgp khi déng ly hgp dot ngdt s€ nhd.

L=M, o= (3.27)

b) Phuong phép thi hai:

0 phuong phdp nay ngudi ta xét dé€n hai giai doan thuc t€ clia qué trinh déng ly hgp tr

t

+ Giai doan 1: Ting mdmen ma sit clia ly hgp M, tir 0 dén gi4 tri bing M,. Lic d6
xe bit dau khdi dong tai chd.

+ Giai doan 2: Ting momen ciia ly hdp M; d&n gi4 tri khong con tdn tai sy trugt clia
ly hogp.

O giai doan 1, ly hop bi trugt hoan todn, bdi viy cong clia dong cd § giai doan nay véi
thdi gian t; s€ ti€u hao cho sy trugt va nung néng ly hgp. Cong trugt cia giai doan nay
dudgc tinh :

L, =M, e as
2

o) giai doan 2, cdng cia dong cd v4i thdi gian t, ding d€ ting toc truc bi ddng cia ly
hdp va d€ thing cdc sitc cin chuyén dong clia xe.

Gia tri cong trugt ctia giai doan nay la :

L2 :%Ja((’om _(’Oa )2 +§Ma((’0m _(’Oa )t2
Cong trugt toan bo L ctia ly hgp la:
L=L,+L,=M, (o, —ma)(%+§tzj+%Ja(wm ~0,) (3.28)

Thdi gian t; va t, dugc tinh nhu sau:

Trong dé :
k — Hé s0 ti 1, dic trung cho nhip do ting momen cia dia ly hgp M khi déng ly
hop.

k =50 + 150 Nm/s d6i v6i xe du lich

k = 150 + 750 Nm/s d6i vdi xe tai
LAy gia tri k I6n d6i véi xe c¢6 cong sudt riéng 16n.
Gid tri cia A dugc xdc dinh theo c6ng thiic :

A=y21,(0,-0,)
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Van téc géc clia truc khuyu khi déng ly hop c6 thé coi 12 khong ddi va bing vin tdc
gbc tng v6i momen cuc dai cia dong co.

Qua cdc cong thifc trén ta thdy ring cong trugt sé ting, néu gid tri ciia hiéu s6
On - O, ting. P& gidm cong suit trugt (nghia 13 gidm sy mai mon clia cdc tAm ma sit cia
ly hdp), tai x&€ cin gidm gi4 tri cda hiéu s6 oy, - , . Hiéu s6 nay 16n nhat khi khdi dong xe
tai chd, lic d6 m, = 0. N&u ting khdi lugng clia xe hoic clia cd doan xe thi cong trudt cling
tang. Khi khéi dong xe tai chd, d€ gidm cong trudt tai x& phdi khdi dong & s§ truyén thap,
nhd dé sé gidm dugc gid tri mdémen cdn quy din vé truc ly hdp.

V. XAC PINH KICH THUSC CO BAN, TINH TOAN HAO MON VA NHIET PO
CUA LY HOP.

1. Xéc dinh kich thuc co bén cia ly hgp.
Co s& dé xdc dinh kich thudc ciia ly hop 1a ly hdp phadi c6 khd ning truyén dugc
modmen xodn 16n hon mémen cyc dai cia dong cd mot it.
Mémen ma sit cia ly hdp phdi bing momen xoin 16n nhi't can truyén qua ly hgp :
M, =p-M (3.29)

o) day :
M; - Momen ma sdtcta ly hgp (Nm)
Me max - MOmen xoén cuc dai cia dong cd (Nm)
B - Heé s6 du trit ctia ly hgp
Xedulich: B=1,3+1,75
Xe tai khong ¢6 moée = 1,6 + 2,25
Xe tai c6 moée 2 + 3.
Phuong trinh (3.29) ciing c6 thé viét dudi dang sau :
M, =B-Mp =1-P-Ry-p (3.30)

o) day :
- Hé s6 ma sdt ctia ly hgp.
p - SO lugng ddi bé mit ma sit.
p=m+n-1
m - SO lugng dia chd dong.
n - S8 lugng dia bi dong.
P - Luc ép 1én cac dia ma sit.
Ry, - ban kinh ma sdt trung binh ( ban kinh cia diém dit luc ma sit tong
hgp).
Tir phuong trinh (3.30) xdc dinh dudc luc ép cin thi€t 1én cdc dia d€ truyén dugc
momen Memax :
po— 1 _PMen (3.31)
H-Ry-p p-Ry-p

32



Ban kinh Ry, dugc xac dinh theo cong thic sau :
2 R»-R’

R =Z2.>= —*_
* 3 R? -R%

Hinh 3.4 : SO d6 x4c dinh Ry,

Gia tri Ry, dudc xac dinh nhu sau :
Trén hinh 3.4 1a mot tim ma sat clia ly hgp. Chiing ta xét trudng hgp ly hgp c6 mot doi
bé mit ma sit (p=1).
Gia thi€t c6 luc P tic dung Ién tAm ma sdt v6i ban kinh trong 1a R;, ban kinh ngoai R,
bdi vy 4p suit sinh ra trén bé mit tAim ma sdt sé 12 :
P P

175 7 aR% —RY)
Bay gid ta hiy xét modt vong phan tif nim cdch tim O, bdn kinh R va c6 chiéu day dR.
Modmen do cic luc ma sit tic dung trén vong phan tir d6 1a :
dM, =p-q-27R -dR -R = 2unqR *dR
Mo6men cdc luc ma sét tic dung trén toan vong ma sat la
M, =j: dM, =j: 2unqR 2dR =

s (3.32)
- 2P ZIRZRZdR=M.Pg. R, R,
RZ_R2 3 [R2-R

Mit khdc mdmen céc luc ma sdt tdc dung trén toan vong ma sdt cling bing luc ma sét
tdng hop PP nhan véi Ry, tic 1a :

M,=un-P-R, (3.33)
Tu cong thic (3.32) va (3.33) ta suy ra ;
2 (R} -R}
=—- (3.34)
* 3 (RI-R?
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Trong trudng hdp khong cin dd chinh xdc cao thi Ry c¢6 thé xdc dinh theo cong thiic
gin ding sau:
R, +R,

R, =—1—* (3.35)

DPudng kinh ngoai D, clia vong ma sét bi khdng ché& bdi dudng kinh ngoai clia banh da
dong cd. C6 thé chon dudng kinh ngoai clia tAim ma sit theo cong thic kinh nghiém sau :

M
D,=2R, = 3,16‘/% (3.36)

Trong dé :
D, — Pudng kinh ngodi clia tim ma sit (cm).
M. max — MO men xoén cuc dai clia ddong co (Nm).
C — Hé s& kinh nghiém:
bdi vé6i xe du lich C =4,7
D3&i vdi xe tdi st dung trong diéu kién binh thudng C = 3,6
D3&i v6i xe tai dd hang va xe tdi s dung trong diéu kién ning nhoc C = 1,9.
Bén kinh trong R; clia tim ma st ¢6 thé chon so b nhu sau :
R; =(0,53 +0,75)R,
Gidi han dudi (0,53 R, ) dung cho dong co c6 s& vong quay thdp. Con gidi han trén
(0,75R,) dung cho cdc ddng co c6 s6 vong quay cao.
Hé s6 ma st u phu thudc vao tinh chi't vat liéu, tinh trang bé mit, tdc do trugt va nhiét
dd clia tim ma sat. Khi tinh todn, c6 thé thira nhin hé s& ma sat chi phu thudc vao tinh chit
vat liéu ( xem bang 3.1)

Bdng 3.1 : Vatliéu ch€ tao tAim ma sat cta ly hop.

Nguyén liéu clia cdc bé Hé s6 masit Ap suit cho phép
mit masit Kho Trong dau (kN/my)

Thép v6i gang 0,15 +0,18 150 = 300
Thép véi thép 0,15 +0,20 0,03 +0,07 250 + 400
Thép vGi phéradd 0,25 +0,35 0,07 =0,15 100 = 250
Gang vGi phérado 0,2 100 + 250
Thép v6i phéradd caosu 0,4 +0,5 0,07 +0,15 100 +250

S& lugng ddi bé mit ma sat p c6 thé tu chon dua vio két cAu hién ¢, sau d6 tim luc
ép P can thi€t theo cong thic (3.31), sau d6 cAn ki€m tra 4p sudt 1én bé mit ma sit theo
cOng thitc sau:

P P

q=§=mﬁ la] (3.37)

6dﬁy :
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[q] — Ap sud't cho phép 14y theo bang 3.1
Trong trudng hgp khdng thé dy ki€n trudc duge s6 lugng do6i bé mit ma sat p thi co
thé xdc dinh thong qua cdng thiic sau:

M, =B.M, . = 27R ;b.ptgp
Trong do :
Memax — MOmen xodn cuc dai cia dong cd (Nm)
b — Chiéu rong clia tAim ma sdt: b=R, - R,
q — Ap suit cho phép 14y theo bing 3.1 (N/m?)
Tur d6 c6 thé xdc dinh s6 lugng d6i bé mit ma sit:

p= B'M—enwxz (3 3 8)
2.mqubRy,

2. Tinh todn §6 hao mon cia ly hdp.

Hién tugng trugt clia ly hdp khi déng ly hop sé& lam cho cdc tim ma s4t bi hao mon. Va
khi bi trugt sé xudt hién cong trugt. Nhung ching ta khong thé ddnh gid mic d6 hao mon
thong qua cong trugt, bdi vi néu 2 ly hdp c6 cling gid tri cong trudt, nhung ly hop nao cé
dién tich bé mit cdc tAim ma sit nhd hon s& bi mon nhiéu hon. Cho nén dé xét mic dd hao
mon cda ly hop, ching ta phdi tinh cong trugdt trén don vi dién tich bé mit cdc tim ma sit.
b6 chinh 1a cong trugt riéng Lo:

L, _ L. [L.] (3.39)
Sp
Trong dé :
L, — Cong trugt riéng (J/m?)
L — Coéng trugt sinh ra khi ly hop trugt (J)
S — Dién tich b& mit tim ma sit (m%), S = n.(Rg - Rf)
p - SO lugng ddi bé mit ma sit
[L,] — Cong trugt riéng cho phép tra theo bang 3.2
Bédng 3.2:
Loai 6t6 [Lol
O t6 tai c6 trong tdi d€n 50 kN 150.000 + 250.000 J/m*
O t6 tdi c6 trong tai trén 50 kN 400.000 + 600.000 J/m*
O t6 du lich 1.000.000 + 1.200.000 J/m*
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3. Tinh todn nhiét 4 cda ly hgp.

MBbi lan déng ly hgp, cong trugt sinh ra bi€n thanh nhiét ning va lam nung néng cic
chi ti€t ctia ly hgp. Bdi vay, ngoai viéc ki€m tra cong trugt riéng con cin phai ki€m tra
nhiét do clia cdc chi ti€t bi nung néng trong qué trinh trugt.

Khi khdi hanh xe tai chd, cong trugt sinh ra s& 16n nhat. BSi vay, tinh todn nhiét do cla
ly hdp can phdi ki€m tra ldc khdi hanh.

Nhiét d6 ting 1én clia chi ti€t ti€p xtc tryc ti€p vdi tAm ma sdt trong thdi gian ly hop bi
trugt dugc x4c dinh theo cong thic :

T 0-L
c-m

(3.40)

T — Nhiét do ting 1én cda chi ti€t (°K)
0 — Hé s6 xdc dinh phin cdng trugt dung dé€ nung néng chi ti€t cin tinh, 0
dugc xac dinh nhu sau:

0= ZL : D6 v6i dia ép (n — s0 lugng dia bi dong)
n
0= 1 : D6i v6i dia chii dong trung gian
n

L — Cong trugt sinh ra toan bo khi dong ly hgp (J)
¢ — Nhiét dung riéng clia céc chi ti€t bi nung néng, ddi vdi thép va gang
c = 500J/kg.do
m — Khdi lugng clia chi ti€t bi nung néng (kg).
M&di 1an khéi hanh 6t6 tai chd trong diéu kién st dung & dudng phd T khdng dudc vudt
qui 10°K.

VI. TINHTOAN CAC CHITIET CHU YEU CUA LY HGP.

Trong phin nay, chiing ta chi tinh todn cdc chi ti€t chii y&u cta ly hop gdm ¢6 : 10 xo
ép, ddn md va cd cau diéu khi€n ly hgp. Céc chi ti€t con lai clia ly hop nhu : dia bi dong,
vong ma sit, moayo dia bi dong, gidm chian va truc ly hop, dia ép va dia ép trung gian
chiing ta c6 thé tham kh3o thém & c4c tai liéu khic.

1. Lo xo ép ciia ly hop.

Nhim tao ra lyc nén P, chiing ta c¢6 thé st dung mot 160 xo hinh con trung tAm hoic
nhiéu 16 xo hinh tru bd tri trén mdt vong tron c6 ban kinh bing Ry,.

Co s& dé thiet k& 10 xo ép 12 gid tri lvc nén Nipax

Gia thi€t c6 n; 10 xo, dé€ tao ra mot lyc nén tdng cong P 1én cédc dia cla ly hop thi ban
thadn mdi 10 xo phai chiu mot Ivc nén N = P/n; va bi ép di mot doan 1a f (xem hinh 3.5).

Khi tach ly hgp dia ép dich ra mdt doan s va nén ti€p cic 10 xo, do d6 tdi trong ding dé
tinh to4n thi€t k& 1a :
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(N) (3.41)

6] day :
P — Lyc nén tdng cdng tinh theo cdng thitc (3.31)
n; - SO lugng 10 xo0
1,2 — Hé s6 tinh d&€n 10 xo bi nén thém khi tach ly hdp.
Lo xo dugc tinh todn theo gido trinh “Chi ti€t m4y”.

S N[ _——

\\
] W JR

0,2P | 1o

S
I

\\\\\\\\[\\\\\ W

Hinh 3.5: Lo xo ép cua ly hgp

2. Pon md cia ly hdp.

Khi chiing ta muén md ly hgp, can thi€t phdi tdc dung Ién cdc don mé mot luc 16n hon
luc nén tdng cong cia cic 1o xo trong trudng hdp dia ép dich chuyén mot doan 1a S. Gia
thi€t c6 ng don md, thi mdi don md chiu 1 luc 1a:

12.P
Q== N) (3.42)

1n,

Dudi tac dung cia luc Q sé xuat hién mdmen udn Q.1 tai ti€t dién nguy hiém A — A. Co
s& d€ thi€t k€ don md 1a ti s6 truyén i=§ phdi thod min diéu kién diéu khién va diéu
kién bén tai ti€t dién A — A (hinh 3.6):
o, = [o,] (3.43)

6] day:
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W, — Momen chdng udn tai tiét dién A — A
[6] = 300 + 400 MN/m?

A
P
A
P

Hinh 3.6: S0 db lyc tic dung 1én don mé

3. Co cdu diéu khién ly hdp.

Trén 6t6 thudng st dung hai dang d6 1a : diéu khién ly hdp bing cd khi va diéu khién
ly hgp bing thiy luc (xem hinh 3.7 va hinh 3.8).

Sau khi di quyét dinh chon cd ciu diéu khién 1a dang co khi hay thiy luc, chiing ta
tinh todn ti s& truyén i clia co cAu thda min cic yéu cAu sau day:

— C6 chd d€ bd tri cdc hé don bay.

— Han ché d€ s lugng cdc khSp ndi ma sat 1a it nhat, nhim dé nang cao hiéu suit
truyén luc.

— Luc tdc dung 1én ban dap va hanh trinh ban dap ly hgp phdi ndm trong gidi han
cho phép.

— Luec tdc dung Ién tirng chi ti€t cang nhd cang tot.

a) Tinhtodn tf s6 truyén :
—  D&i v6i co cau diéu khién bing co khi :

j=2cts 3.44
T 4T (3.44)
—  P&i v6i co cau diéu khién biing thiy luc :
2
i, _acefd (3.45)
b d fld,
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di, d> : Pudng kinh cda céc xilanh thdy luc.

\
a)
E
>

Hinh 3.7:  Co cau diéu khién ly hdp biing co khi

S
PmaX
et
5
_ ---“
5 ) ! \
, —
( ¢
;--

d>

Hinh 3.8: Cd ciu diéu khién ly hgp bing thdy luc.
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b) Kiém tra va di€u chinh ly hop:

b1) Hanh trinh ctia ban dap ly hgp:
— Diéu khién bing co khi:

S, =S-i, +AS=S-i_ +A- 2.5 (3.46)
b d
— Piéu khién bing thiy luc:
d 2
a c
S,y =S-i, +AS=S-i, +—-—| —%* 3.47
bd 1 1, b d(d]J (3.47)

Sva — Hanh trinh t8ng cong ctia ban dap ( khodng 150 < 180 mm)
AS — Hanh trinh ty do ctia ban dap (khodng 35 + 60 mm)
A - Khe hé gifta diu don md va bac mé (khodng 2 + 4 mm)
S — Hanh trinh dich chuyén ctia cic dia ép. P& ddm bio cho ly hgp dudc mé

mot cdch didt khodt, mdi ddi bé mit ma sat phdi c6 khodng cdch

0,75 + 1 mm, do @6

S=(0,75+1)p
(Trong d6 p 1a s& lugng d6i bé mit masit)

b2) Lyc tdc dung 1é€n ban dap ly hgp:

1,2.P

im

P, = <200 N (3.48)

a]

— Lyc nén tong cong tic dung Ién cic dia clia ly hdp tinh theo cong thite (3.31)
1,2 — Hé s6 tinh d€n céc 10 xo ép clia ly hdp bi nén thém khi tdich m§ ly hop
i—Tiso truyén theo cong thuc (3.44) hodc (3.45)
n - Hiéu suat truyén luc
—  D&i v6i co ciu diéu khién bing co khi :

n =M.=0,7+0,8
—  D&i v6i co cau diéu khién biing thiy luc:

n =n= 0,8+09

b3) Cong mé ly hgp:

P +12P)

A= ( -S<301J (3.49)

Né&u A > 30 J thi phdi thi€t k& va bd tri thich hdp bo phan trd luc cho ly hop.
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CHUONG IV

HOP SO CG KHi

I.  CONGDUNG, YEU CAU, PHAN LOAL

1. Cong dung.

— Nhim thay d6i ty s& truyén vi mdmen xodn tif ddong cd dé€n cac banh xe chi dong
phit hgp v6i mémen can ludn thay d8i va nhim tin dung tdi da cong sut clia dong co.

- Gitip cho xe thay d8i dugc chiéu chuyén dong.

- Pam bao cho xe dirng tai chd ma khong cAn tit may hoic khdng cin tich ly hop.

— DAin dong mOomen xodn ra ngodi cho cdc bo phan dic biét d6i v6i cdc xe chuyén
dung.

2. Yéuciu.

— C6 day ty sd truyén phit hgp nhim ning cao tinh ning dong luc hoc va tinh ning
kinh t& cta 6 to.

— Phai c6 hiéu suit truyén luc cao, khong c6 ti€ng on khi 1am viéc, sang s& nhe
nhang, khong sinh ra luc va dap & cdc banh ring khi gai sd.

— Phai c6 két cAu gon bén chic, d& diéu khién, dé bio dudng hoic ki€m tra va sita
chira khi ¢6 hu hong.

3. Phén loai.
Theo phuong phap thay ddi ty sd truyén, hop s6 dudc chia thanh: hdp sd c6 cip va hop
s6 vO cap.
a) Hop s6 c6 cap dugc chia theo :
+ S0 dd dong hoc gébm c6:
- Loai c6 truc ¢d dinh (hop s6 hai truc, hop so ba truc...).
- Loai ¢6 truc khong ¢& dinh (hop s6 hanh tinh mot cap, hai cap...).
+Diy sd truyén gom c6:
- Mot day ty sd truyén (3 58,4 56, 5s5...).
- Hai day ty s6 truyén.
+ Phuong phép sang s6 gdbm c6:
- Hop s6 diéu khién biing tay.
- Hop s6 tu dong.

b) Hop s6 vo cip dudc chia theo :
+ Hop s6 thiy luc (hdp so thily tinh, hop so thiy dong ).
+ Hop sd dién.
+ HoOp s6 ma sat.
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II. TRINH TU TINH TOAN HOP SO CO CAP cUA O TO.

Cong viéc tinh todn thi€t k&€ hdp s 6 t6 ¢ hai budc chinh nhu sau:
+ Xdc dinh ty s6 truyén ddm bdo tinh chat kéo va tinh kinh t& theo diéu kién lam viéc
da cho trudc.
+ Xdc dinh kich thu6c céc chi tiét clia hdp so.
Hai budc 16n trén dugc cu thé€ héa bdi cic bude cu thé sau:
1. Trén co s§ clia diéu kién st dung va diéu kién k¥ thuat cho trudc, cling vdi diéu
kién ché tao, chiing ta chon so do dong hoc va du ki€n s& cip ctia hop s6.
2. Tinh todn luc kéo clia 6t6, xdc dinh ti s§ truyén chung clia cd hé thdng truyén
luc khi gai cdc s6 khdc nhau.
3. Phan chia phii hop tf sd truyén clia hé thong truyén luc theo tirng cum (hop s,
hdp s phu, truyén luc chinh, truyén lyc cudi ciing).
4. Tinh to4n xdc dinh ti s§ truyén clia hop so .
5. X4c dinh kich thudc clia cdc chi ti€t, b tri cac chi ti€t ciia hop s6 va ki€m tra sy
lién quan 1am viéc giita cdc chi ti€t v6i nhau.

M. SO PO PONG HOC MOT SO LOAI HOP SO CUA O TO.

1. So @b d6ng hoc hdp sd hai truc.

Trén hinh 4.1 12 so dd dong hoc hop sd hai truc bon cap (khong ké s6 1ui). Khi gai cic
sO tién déu st dung by dong tdc, khi gai s6 i thi dich chuyén badnh ring thing 2 tao nén
su an khép 1-2 va 2-3.

-

A,

| &)<

Hinh 4.1 : S6 dd dong hoc hop s6 hai truc

]
J——F
i
T
=0

Led

L.
(2
L oo | Ho|o——

Hop s6 xe SKODA 100 MB (Cong hoa Czech)
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2. Sd dd dong hoc hdp s ba truc.

Trén hinh 4.2 13 sd @6 dong hoc clia mdt s6 hdp sd ba truc c6 tir 3 d€n 6 so tién. Khi s§
cip ctia hop 0 ting thi mic dd phdc tap vé& mit k&t cdu ciing ting theo. O hinh 4.2 dudc
thong nhat cdc ky hiéu nhu sau:

1,2,3,4,5,6:vitri gaiciacso 1,2,3,4,5,6.
L (hodc R) : vi trf gai s6 1.

I- truc so cap.

II- truc thi cap.

III- truc trung gian.

6 5 iTE 231 7 L
S = e S e 0 e s A R
(= —= —= J_ = —
Fid Rl RLIAN]
R
11} 1 |
|
T
il - = |
Bénh ring 14p c6 dinh trén truc, Bénh riing 1dp c6 dinh trén truc,
rang ngoai rang trong
[ T I
—% —
. 1
Bédnh ring 1dp v6i truc bing then hoa Bdnh ring quay tron trén truc.

va trugt trén truc.
Hinh 4.2 : S6 dd dong hoc hop s6 ba truc

3. Sd d5 ddng hoc hop s6 hanh tinh (xem chudng V) :
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IV. CHON TY SO TRUYEN CUA HOP SO.

Ti s6 truyén ctia hop sd 6 td dugc xdc dinh trén cd s tinh todn luc kéo & céc tay so.
Trong d6 quan trong nhat 13 ti s6 truyén & tay s6 L. T s6 truyén iy, dugce x4c dinh theo cong
thitc clia vién si Chudacop:

i, = —MG'rbx:‘i"fax 4.1)
emax Lo "My
6] day :

G - Trong lugng toan b cta xe (N)

Wmax - H& s cdn chuyén dong 16n nhat

rx — Bén kinh lin cda b4anh xe ¢6 tinh d€n sy bién dang ctia 16p (m)
i, — Ty s6 truyén ciia truyén luc chinh

Nu — Hiéu suit clia hé thdng truyén lyc

TY s6 truyén cla truyén luc chinh dugc xdc dinh :
: I,
i, =06 2.6 4.2)
6] day :
0 - Hé s& vong quay ctia dong co
bdi véi xe du lich : 6 =30 + 40
D6i véi xe tai: 0 =40+ 50

Né&u hop s6 c6 3 cap vdi s6 I 1a s6 truyén thing thi :

i3 =1; 1= 41

N&u hop s6 c6 4 cap vdi s6 IV 1a s truyén thing thi :

. . . _ . . . _3 -2
ha=135 15 =31 5 1, =31"m

N&u hop s ¢6 5 cAp v6i s6 V 1a s6 truyén thing thi :

. _ s N s 2 L 4] 3

s =13tna=4/i,, sh3=3/i,,” 312 =31y
~ A Nz ~ Lt A N ~ A - N ~ N ~ A 2 N
Né€u hop s6 ¢ 5 cap v6i sO V 1a so truyén ting va s6 IV 1a so truyén thang thi:

o s 2
1h5—3.—,1h4—1,lh3— 1y, 513 = 31y,

Lp;
S& truyén cao nhit ctia hop sd nén l1am sd truyén thing hay s truyén ting I tiy thudc
vao thdi gian sit dung. Nén chon s6 truyén 1am viéc nhi€u nhat dé 1am s6 truyén thing dé

gidm tiéu hao khi truyén luc va ting tudi tho ctia hdp s6.
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V. TINHTOAN CAC CHI TIET CUA HOP SO.

1. Bénh ring ctia hop s0.

a) Tinh to4n thi€t k& tong thé:

Khi thi€t k& sd bdo hdp s6 va banh ring hop sd ngudi ta chon trudc khodng cdch giita
céc truc vd moduyn banh ring. Dua vao cdc thong s& d6 sé xdc dinh sO ring clia cdc banh
ring d&€ ddm bdo ty sd truyén cin thi€t clia hop s6.

al) Chon khodng cach giita cac tryc:
Khoang cach A gitra cac truc dugc chon theo cdng thic kinh nghiém sau:

A= Q] Memax (mm) (43)

6] day :

Memax - MOmen xodn cuc dai cia dong cd (Nm)
C - Hé so kinh nghiém:

+ Doivéixe dulich: C=13+16
+ Da&i véi xe tai: C =17+19
+ D0oi véi xe dung dong cd diezel: C =20+21

a2) Chon mdduyn phdp tuyén clia banh ring :
Chung ta c6 hai phuong phap lya chon:
C6 thé chon theo cong thic kinh nghiém sau:
m = (0.032+0.040).A (4.4)
Hoic c6 thé sit dung dd thi kinh nghiém nhu & hinh 4.3

A //
7
6 1 o
—_ L
E| . 2 ]
= 4
b
3
/
2
0 05 1 2 3 4 5S¢ 78 9 10
M [kN.m]

»
L

Hinh 4.3 : P6 thi d€ chon mdéduyn phéap tuyén ciia banh ring
a/ Duing cho banh ring c6 ring thing
b/ Dung cho banh ring c6 rang xi€n
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0] day :

- Mo duyn phdp tuyén

- M6émen xodn dugc tinh :
M= Memax.in1.0,96

m
M
a3) X4c dinh s6 ring clia cdc banh ring:

+ D&i v6i hop s6 hai truc :
O hinh 4.4 13 sd @6 hop s6 hai truc dé x4c dinh s6 ring :

v

z L

Bénh ring 13p vdi truc biing then hoa va trudt trén truc khi cAn gai s6
Hinh 4.4 : S6 d6 tinh todn sd ring cla banh ring hop sd 2 truc

0 hop sd hai truc c¢6 thé xdc dinh khodng cich A theo cong thifc sau :
A= m,(z, +2;) _ m,(z, +25) - _ m;(z; +2))
2cosp, 2cosf, 2cosf,
!
. . Z
Sau d6 thay : Ih= —
Zy

4.5)

. Z
o= —
Z,
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vao bi€u thic tinh A, chiing ta nhin dugc cong thitc tong quéat dé xdc dinh z; va z;

_ 2Acosp; 4.6)
m; (1+1,) .
Z; =7 -ihi (47)

1,22, ... Z; — sO ring clia cdc banh ring & truc sd cap.
z', 7, ... z, - sO ring cdc banh ring & truc thi cap.
A —khodng cédch giita hai truc .

Bi — gbc nghiéng cla cdp banh ring thi i.

m; — moduyn phdp tuyén clia ciip banh ring thi i.

+ Ddi v6i hop s ba truc :
O trén hinh 4.5 14 s6 dd hop s6 ba truc d€ xdc dinh s6 ring

— 1] l l 3
I

7>

LT
S

Hinh 4.5 : So dd tinh todn s6 ring clia banh ring hdp so 3 truc
1- Truc so cap
2- Truc trung gian
3- Truc thif cAp
A- Khodng cédch gitta cdc truc
Z,, 7, —s0 ring cta cdp bdnh ring ludn dn khép
Z1, Z2,..., Z; — 8O ring clia cdc banh ring trén truc trung gian
z), z)),..., z; —s0 ring cla cdc banh ring trén truc thd cip
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Khodng cdach A dugc tinh nhu sau:
_m(z, +z,) m, .z (1+i,)

= (4.8)
2cosf, 2cosf,
2A.
B&i vay : j, = 2A-cosBy 4.9)
m,.z,
J day

i, — ty s6 truyén clia cip banh ring ludn in khép.
m, — md duyn ph4p tuyén clia ciip banh ring ludn dn khép.
B, — géc nghiéng clia ring clia cdp banh ring ludén dn khép.
S6 ring z! cta bdnh ring bi ddng & cdp bdnh ring ludn dn khép s€ dugc xdc dinh:
Z! =75 1a

Ty s6 truyén cla cdc cip banh ring dugc gai iy s& 12 :

S6 ring clia cdc banh ring trén truc trung gian va thi cAp dudc xdc dinh :
2A cosf;
g 2ACosB. (4.10)
m,(1+ 1gi)
Z; =7 .igi (411)
Trong do :
z; - SO ring clia banh ring thit i trén truc trung gian.
z! - S8 ring clia banh ring thi i trén truc thit cap.
Bi — géc nghiéng ctia ring cta cidp banh ring thi i.
m;- m6 duyn phdp tuyé&n clia cip banh ring thif i .

b) Tinh todn kiém tra banh ring :
Bédnh ring ctia hdp s6 6td tinh todn theo udn va tiép xic .

b1) Tinh to4n ki€m tra theo Ung sudt uén :
Ung sud't udn tai ti€t dién nguy hiém cla ring dudc xdc dinh theo cong thiic Lewis:

__PK (MN/m?) (4.12)

- b.t,.y

u

Trong do :
P — Luc vong tdc dung 1€n rdng tai tdm dn khép (MN).
b-Bé rong ring clia bdnhring  (m)
t, — Bu6c ring phdp tuyén  (m)
y — Heé s6 dang ring (xem bdng 4.1)
k — Hé s6 b3 sung : tinh d&€n sy tip trung Gng suit & ring, dd trung khép khi
cdc ring in khdp, ma sat bé mit ti€p xiic, bi€n dang § cdc § d5 va truc...
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- Luc vong P tac dung 1én rdang dugc xac dinh :
p=M
r

o) day :
M — Momen xodn tdc dung 1én banh ring dang tinh
M = Memax-1.M
i — Ty s6 truyén tir dong cd d€n banh ring dang tinh .
n — Hiéu suit truyén lyc k€ tir dong co d€n banh ring dang tinh.
- Bé rong b clia rang d6i véi ring thing chon nhu sau :
b = (4,4+7)m, d6i v6i ring xién chon trong khodng b = (7+8,6)m,.
Trong d6: m —moduyn clia banh ring tru ring thing;
m, — mdduyn phdp tuyé&n ciia banh ring tru ring xién .
- Trong trudng hop ring thing thi t, dudc thay bing t va ching ta c6 :
t=m.m
ty="r.mp (4.13)
- Hé s6 dang ring y ddi v4i cip banh ring khong diéu chinh dugc chon theo bing 4.1 :

D6i v6i ring thing 14y s6 ring Z thuc t€ dé chon, con d6i véi ring xién chon theo s&
rdng tuong duong Z

(4.14)

Trong do :
Z - s0 ring thyc t€ clia banh ring
B - g6c nghiéng dudng ring cta banh ring tru ring xién
N&u cip banh ring c6 diéu chinh , hé sd dang ring dudc tinh :
1+Ae
fo

Ydiéu chinh =Y. (4.15)
Trong d6 :
y —Hé s6 dang ring tiéu chuin (bing 4.1)
A —Hé s6 tra & bing 4.1 theo Z hoiic Zy
& — Hé s6 diéu chinh ring
f, — Hé s6 chiéu cao diu ring.
N&u géc dn khdp o = 20 ° va chiéu cao clia ring khac 2,25m thi hé s dang ring phai
nhan thém hé s6 hiéu dinh a :
a=aq.ap
Trong dé:
_225m
h

an - hé so chiéu cao, ap

a, - hé s8 géc dn khép
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h - chi€u cao ring
m - mOduyn

Néu
a= 1450/ thi aq =0,75
a=17°30’ thi aq = 0,89
a= 2230/ thi ag=1,1
a=25° thi aq = 1,23

Cho b4nh ring cut c6 chiéu cao dau ring h’= 0,8 m thi hé s6 dang ring y tim ra theo
cach trén diy con phédi nhan thém 1,14.
Ung suét udn cho phép [o,] trinh bay & bing 4.2

Béng 4.1:
7 Hé sd dang ring y
. | Cdt bing dao phay | Cit bing dao phay N
;(;ac dia hodic dao phay | lin ring hodc dao soc | Mai bing d4 mai dia He son
ngon thanh rdng

12 _ 0,098 0,084 1,13
14 _ 0,105 0,093 0,97
16 0,101 0,113 0,100 0,75
17 0,102 0,117 0,104 0,68
18 0,104 0,120 0,107 0,62
19 0,105 0,122 0,109 0,56
20 0,106 0,124 0,112 0,53
21 0,108 0,126 0,115 0,48
22 0,110 0,128 0,117 0,44
24 0,112 0,132 0,122 0,36
26 0,114 0,136 0,126 0,32
28 0,117 0,138 0,129 0,29
30 0,120 0,140 0,132 0,27
32 0,123 0,142 0,135 0,25
35 0,128 0,144 0,137 0,23
37 0,131 0,146 0,140 0,22
40 0,136 0,148 0,143 0,21
45 0,142 0,150 0,146 0,20
50 0,145 0,152 0,149 0,19
60 0,150 0,156 0,153 0,17
80 0,158 0,159 0,159 0,14

50



Bang 4.2

Loai banh ring [ou] (MN/mZ)
1 Banh ring tru thing cho s6 1 va s6 lui 400+850

Bdnh ring try nghiéng dung cho | Xe tai 100+250
2 ic sO a ciap banh ra 0 +

?ac so/ cao va cdp banh rang ludn Xe du lich 180+350

an khép j

Hé s6 bd sung K cho banh ring tru ring thing 12 1.12 va cho bdnh ring tru ring xién la
0.75
Thay céc gid tri K § trén va budc ring t hoic ttlr cong thitc (4.13) vao cong thirc (4.12)
dé tinh o, sau khi don gidn ta c6 :
Cho béanh ring tru ring thing :
P

cu=0.36——— (MN/m?) (4.16)
b.m.y
Cho banh rdang tru rdng xién:
o= 024—F (MN/m?) (4.17)
b.m, .y
Trong dé :
Pon vi cia cdc dai lugng 1a : P (MN)

b, m, m,: (m)

b2) Tinh todn ki€m tra theo ng suit ti€p xic :
Mittc @6 hao mon ring clia cdc banh ring phu thudc vao gid tri ng suit ti€p xiic tai
tam an khdp. Ung sudt ti€p xdc dudc tinh theo cong thic Hert - Beliaev:

ox=0,418 E(iiij (4.18)
o pl p2

Trong do :
N - Luc tdc dung vudng géc 1én mit ti€p xic gitta cdc ring in khép (MN)
G - C6 don vi 1a MN/m”
b, - Chiéudai dudng ti€p xic cla cic ring (m)
E - Moduyn dan hdi. (E =2,1.10°> MN/m?)
p1,p2 - Ban kinh cong ctia cdc bé mit ring chi dong va bi dong tai di€m ti€p
xuc (m).

N&u hai banh ring dn khép ngoai sé 14y dau ” + ”, né€u dn khép trong 14y dau " - .
D3&i v6i banh ring tru thing :

P

cosa

N= ; bo=b (4.19)
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0 day:

P — Luc vong tdc dung 1€n banh raing (MN)

b-Bé rong banh rang (m)
D0i v6i banh ring tru ring nghiéng ; véi géc nghiéng dudng ring 1a B:

N= L ; bo= b (4.20)
cosa.cosf3 cosf3
Thay cdc gid tri § (4.19) va(4.20) vao (4.18) ta c6 cdng thitc chung cho banh ring tru
ring thing v ring nghiéng:

Gtx=0,418\/ P.E (iiij (4.21)

b.cosalp, p,
Mudn xéc dinh oy tai tAm dn khép ching ta phai 1y py, p, tai tAim dn khép .
Cho bé4nh ring tru ring thing:
piI=risinot  ;  po=rpsina 4.22)

Cho banh rang try rang nghiéng:

sin o sin o
pP1=11 ;o P=12 (4.23)

o) day:
r1,I2 - ban kinh vong tron lan clda banh chi dong va bi dong.

Ung sudt ti€p xic thong thudng dugc xdc dinh theo ch& do tii trong trung binh.
Luc vong P dudc tinh bing cong thic:
Y'Memax 1
= Y-Mepd (4.24)
r

Trong d6 y x4c dinh theo dd thi kinh nghiém.

p

Thong thudng xe chi st dung %Memax, nén thudng chon y=0,5.

Ung sudt ti€p xiic cho phép [oy ] trén bé mit ring khi ché d6 ti trong & truc sd cAp
hop s6 12 0,5 Memax dugc trinh bay & bang 4.3:

Béng 4.3

[66]1  (MN/m?)

Logi binh rang Xémentit hod Xianuya héa
1. Bédnh ring dung cho s6 1 va s6 lai | 1900+2000 9501000
2. Banh rdng luén dn khép va céac | 1300+1400 650+700
bdnh ring & cdc s6 cao
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Céc bdnh ring clia hop s6 xe du lich va xe tdi véi tdi trong dé€n 20 kN thudng dudgc
xianuya héa, ngoai ra cdc banh ring cla 6 td tdi vdi tdi trong hon 20 kN va cua xe buyt
thudng dudc x€mentit hoa.

2. Truc ciia hop so.

a) Chon sd bo kich thudc ctia truc:
Chiing ta c6 thé tinh kich thu6c so bd theo cdc cong thifc kinh nghiém sau:
D&i véi truc so cap:

di =533M, .« (4.25)
Trong do:
d; (mm) - dudng kinh cta truc so cap.
Memax (Nm) - Md men xodn cuc dai clia dong co.
D6i véi truc trung gian:
d
dy~045A ; 1—2: 0,16:0,18 (4.26)
2
Trong dé:

dz, I, (mm) - dudng kinh va chiéu dai truc trung gian.
A (mm) - khodng cdch giita cdc truc hop s0.
bai véi xe du lich:

A=12,13M_,,. (mm)
Da&i véi xe tai:
A=1873M,,,. (mm)
D&i véi truc thit cap:
ds~045.A ; (11_ =0,18+0,21 (4.27)
3

d3, 13 (mm) 12 dudng kinh va chiéu dai clia truc thif cap.

Khi da c6 so bd kich thuSc cic truc va vé so dd bd tri hop s6 chiing ta x4c dinh cdc luc
tdc dung 1én céc truc hdp s6. Cudi cling ti€n hanh tinh todn truc theo cing vitng va tinh sitc
bén clia truc .

b) Tinh todn cic lyc tdc dung 1én truc :

Luc tic dung 1én truc gdm c6 hai nhém :
- Nhoém 1: cac luc tif cdc badnh rdng dang lam viéc.
- Nhém 2 : cdc luc tif cdc & clia truc ( phan luc )
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Muén xdc dinh duge phan luc & cac 8, trude hét phdi x4c dinh luc tic dung 1én truc tir
cdc banh rang.

S dd chiu luc cla cdc truc dugc trinh bay & hinh 4.6. LAYy vi tri dn khSp clia banh ring
& mot tay s6 nao d6 1am vi du .

Gi4 tri cdc luc vong, luc huéng kinh, Iyc chiéu truc dudc tinh nhu sau (xét trudng hop
tdng quat banh ring tru ring nghiéng) :

M
Lyc vong: P=— (4.28)
T
Luc huéng kinh: R =& (4.29)
r.cos.p
Luc chidu trae;  Q = M-A&P (4.30)

r

M = Memay -1
i—ty sO truyén tir dong cd d€n truc dang tinh
o - G6c an khép cua cdc cap banh ring
B - G6c nghiéng cta ring
r — ban kinh vong tron lan cia banh rang.

Hinh 4.6 : So dd céc luc tdc dung 1én truc
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Trong trudng hop 1a banh ring tru ring thing, cic cong thifc trén van cé gia tri vdi

B=0.
Cidc phan luc § cic & cla truc dude xdc dinh tir cic phudng trinh cin bing luc va md

men (xem lai 8 mon “Cd hoc 1y thuyé&t”)

c¢) Tinh toin kiém tra d6 citng vitng :

d
i
Z[_’
0 X
= o o
—_ — 3, =
6]2 fl
s =
=N =
f,
a) S,
S

Hinh 4.7 : Anh hudng clia d6 citng vitng ciia cdc truc d€n sy dn khdp clia cidc banh ring .

a) Trong mit phing ZOX — doc b) Trong mit phing YOX — ngang
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f—do vong ; O —gbéc xoay ;012=90;+0:.

Do citng vitng clia mdi diém trén truc duge dic trung bing d6 vong va géc xoay tai
di€m d6 cia truc trong 2 mit phang vudng géc véi nhau.

D0d vong va goc xoay xéc dinh tai vi tri ddt banh rang .

Trén co s3 so dd chiu luc, vé cdc sd db ndi lyc trong cdc mit phing ngang va doc, ti€n
hanh tinh dd vdng va géc xoay 16n nhat cling nhu & c4c ti€t dién c6 banh ring dn khdp.

Quan trong nhat 13 dd cing vitng trong mit phing ngang, vi né 4nh hudng rit xau dén
su dn khép cla cdc cap banh rang ( hinh 4.7).

Phuong phép tinh dd vong va géc xoay theo sdch “ Strc bén vat liéu”. P6 vong cho
phép trong mit phing doc (ZOX) < 0,2 mm. Géc xoay cho phép clia cdc truc trong mit
phing ngang (YOZ) < 0,002 rad.

Cong viéc tinh todn s& dugc lip lai cho cdc tay s§, dé tim ra trudng hgp y&u nhat, dé
ki€m tra cdc truc mot cach toan dién.

d) Tinh todn stc bén cilia truc :
Truc ctia hop sd tinh theo udn va xodn, phan cé then hoa cia truc tinh theo dip va cit.
Khi tinh sifc bén phai ti€n hanh cho tirng tay s6:
Ung sui't udn o, dugc tinh:
— - (MN/m’) (4.31)
0,1.d
Ung suét xodn t dudc tinh :

M
t=—2—  (MN/m’) (4.32)
0,2.d
N&u truc 1am viéc ddng thdi vira chiu udn va xodn, thi @ng suit tdng hgp dugc tinh theo

ly thuy&t siic bén vat lidu:

2 2
M M
On=+0.+41" = || —— | +4 X
. v 0.1.d° 0.2.d°

Bdi vi:
My = M2 +M?
Nénta co :
Oun= M., (MN/m?) (4.33)
0,1d°
Trong dé :

My, — MOmen t6°ng hop tac dung 1én truc ( MNm)
oum — Ung sudt tdng hgp ma truc phai chiu (MN/m?)
d — Pudng kinh truc tai ti€t dién nguy hi€m (m)
N&u trén truc c6 then hoa thi 14y dudng kinh trung binh d€ tinh (dy,):
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d +d

t

dtb =

d,— Pudng kinh ngoai ctia truc then hoa (m)
di— Pudng kinh trong cida truc then hoa (m)

Né&u truc ché tao li€n v6i banh ring thi truc cling bing cic loai thép banh ring. Khi
truc ch€ tao riéng vdi banh ring thi c6 thé diing thép 40, 40X va 50. Pdi khi truc con ché
tao bang cdc loai thép sau 18XHBA, 40XHMA ,45,15XA.

Ung suit tdng hop cho phép 12 50+70 MN/m” .

Phan then hoa ciia truc khi lam viéc chiu tng suat dap va cit. Qua thuc t& st dung chua
c6 trudng hgp then hoa bi hdng do ng suit cit. Vi vy, then hoa thudng tinh theo ng suit
dap, lic that cAn thi€t mdi ki€m tra thém tng suit cit.

Ung sui't ddp o4 cia then hoa dudc xdc dinh :

Q oM, i

- = - STe (4.34)
SF 0,75.zhld,

F
Trong do:
Q — Luyc vong tdc dung 1én cdc then hoa
>F — Téng s6 bé mit ti€p xic clia then v6i moay o banh ring
Mg — Mdmen xoén ctia dong cd
i— T s6 truyén tir dong cd dén truc dang tinh
z — SO lugng then hoa
h — Chiéu cao then hoa
1 — Chiéu dai ti€p xtic clia then v6i moay d banh ring
0,75 — Hé s6 tinh d&n sy phan bd tdi trong khong déu 1én cdc then hoa
dy, — Pudng kinh trung binh ctia truc then hoa.

D0&i véi loai then hoa ndi ghép b dinh, tng sudt dap cho phép
[G4] = 50+100 MN/m’

D&i vdi loai then hoa ndi ghép khong ¢ dinh thi:
[4] = 30 MN/m”

4. C4c cd ciu diéu khién quan trong ciia hdp s6.

a) Co cdu diéu khién gai s6(xem lai 8 moén “Ciu tao 6 t6™)

b) B ddng toc:

Khi sang s6, cho du da tdch ly hgp,nhung do quin tinh nén céc banh ring vin con quay
v6i cdc van toc géc khdc nhau, n€u gai vao nhau thi sinh lyc va dap. D€ khic phuc hién
tudgng trén va don gidn hda cdc qud trinh thao tdc cla tai x&, ngudi ta ding bo dong toc.
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Xét trudng hop chuyén tir s& cao vé s6 thap d€ tim hi€u nguyén 1y va phin tich lyc

(hinh 4.8).
5

L o (T

NSl N

|
l;.l:l
h ; 7
|
=y

Hinh 4.8 : C4u tao cdia bo dong toc ;
1,4. Bdnh ring; 2. Chét ; 3. Ong ring; 5. Bi;
6. Ong gat ; 7. Ong 16ng ; 8. Truc

bl) Giai doan dich chuyén ty do (lic mit con ctia dng 1dng 7 chua ti€p xic véi
mat con cia banh ring 4).
Vi vong gat 6 lién két ciing vdi dng ring 3 va 6ng nay lai lién két dan hdi v6i ong 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 cdn ti€p xidc vdi nhau thi tam thdi dirng lai va bit diu giai doan hai.

b2) Giai doan chua dong toc:
Do tic dung clia dd qudn tinh nén &ng ring 3 van con quay véi tdc do géc clia sd cil:
o

w3 = —+

iC
Trong do:
o3 — Van téc géc clia ong ring.
On — Van tdc géc clia truc.
ic — T1 0 truyén sd cao.
Trong khi d6 banh ring 4 1udn luén dn khép vGi banh ring cda tryuc trung gian va bdi
vay:
W4 = ——
lt
o4 — Van téc géc cla banh ring 4.
i — T s8 truyén sd thap.
Bdivi: i.<i; nén 3> 04
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6ng 16ng 7 vira c6 lién hé véi banh ring 4 vira c6 lién hé véi dng ring 3 nén toc do

géc clia n6 12 w7 nim trong gidi han:
04 <®W7<®3

K&t qua 1a chdt 2 bi ham trong hc clia dng 7 va 6ng ring 3 khong dich chuyén dugc
nira.

Sau day chiing ta phin tich lyc dé thi'y dudc vi sao chdt 2 bi ham :

Dudi tic dung clia Iyc ép chiéu truc Q; (luc tic dung clia ngudi 14i thong qua co ciu
don bay chuyén d&n) tinh trang chiu luc cda 3 chi ti€t nhu & hinh 4.9

uN Q,

PN

/|- N

Iy

Hinh 4.9 : SG d6 chiu luc cda céc chi tiét 2,4,7

Trong giai doan chua déng toc mit cdn clia 6ng 16ng 7 trugt trén mit con clia banh
rdng 4, nén gitra chiing ¢6 lyc ma sat p.N, trong do6 :

No & (4.35)
sina
6] day :
a - gbc nghiéng cia mit con.
N — phédn luc.

Luc ma st s& cAn bing véi luc vong P tdc dung tuong hd giita chi ti€t 7 va 2 theo diéu
kién sau:
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p.N.r

Pri=pNr=P=
L
Trong do :

n  —Heé so ma sdt

1, 11 — Bén kinh di€m dit luc .

Thay N bing biéu thitc (4.35) ta c6 :

nQ,.r
r,.sina

P= (4.36)

Tai mit xién géc B clia c6 vudng chdt 2 tic dung mdt phan luc Q phan tich tir P:
P
Q=—
tgh
Luc Q chinh 1a luc ham c¢8 vudng B ciia chdt 2 trong hdc A ctia dng 16ng 7, do d6 Q
phai thda man diéu kién him sau day:

Q>Q1 j&

1, .sino.tgf

(4.37)

>Q,

tef < —HT (4.38)

r,.sina
Biéu thic (4.38) 1a cd s& d€ thi€t k& géc B di d€ ham chdt 2 va giit khong cho ong
ring 3 dich chuyén khi chua déng tdc .

b3) Giai doan ddng toc :
Do ma s4dt nén d quén tinh dan dan bj triét tiéu va cudi cling
W3 =07=04

Khi di dong toc thi luc ma sat uN ciing khong con nita va do d6 luc him biing khong.
Tay ctia ngudi 1di chi tic dung nhe 1a dG d€ thing dinh vi 10 xo bi 5 va gat dng ring 3 dn
khép véi vanh ring clia banh ring 4 mot cich ém diu vi ching da ddng déu van tdc géc.

Khi thi€t k&€ thudng chon hé s6 ma st p = 0,05+0,1 , géc nghiéng o = 7° +12° ,
Q1=(4+9).(50+100)N, ty so truyén cda can so :4+9, luc tdc dung 1én cin sd : 50+100 N.
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CHUGNG V

HOP SO TU PONG

I. CONG DUNG, YEU CAU, PHAN LOAL

1. Cong dung.

Hop s6 tu dong cho phép don gidn héa viéc diéu khi€n hop s6. Qua trinh chuyén s& ém
diu, khong cAn cit cong suat truyén tir dong co xudng khi sang s&. Hop s6 tu dong tu chon
ti s6 truyén phi hop vdi diéu kién chuyén dong, do d6 tao diéu kién st dung gan nhu toi
wu cong suit clia dong co.

2. Yéuciu.
Hop s6 tu dong phdi ddm bio cdc yéu cau sau:
— Thao tdc diéu khién hop s& don gidn, nhe nhang.
— DP4dm bdo chat lugng dong luc kéo cao.
- Hiéu suat truyén dong phai tuong ddi 16n.
- Do tin ciy 16n, it hu hdng,tudi tho cao.
— K&t ciu phai gon, trong lugng nhd.

3. Phén loai.

Hién nay, st dung trén xe c6 hai loai hop s6 tu dong:
a. Hop so tu dong c6 cap.
b. Hop sd tu dong vo cap.

Hop s6 tr dong c6 cap gdm c6 ba b phan chinh:

- Truyén dong thily dong (ly hgp thly luc hodc bi€n mémen thdy luc).
— Hop s6 hanh tinh.
- Hé thong diéu khién.

Hop sd tu dong vo cap it duge st dung hon do cong nghé ché tao phifc tap, gid thanh
cao.

Vi du: Hop s6 vo cap tw ddng FORD CTX gom c6 ba bd phan chinh:

— BO bdnh ring hanh tinh d€ thay d6i chiéu quay truc so cip.

— Truyén dong vo cip co khi (Truyén dong nhd dai truyén kep giita cdc bé mit ma
sat hinh con).

- Hé thong diéu khién.

Cho d&n nay, hop so tu dong c6 cap dudc st dung rong rdi hon nhiéu so véi hop s6 tur
dong vo cAp. Bdi vay, trong chuong nay chiing ta chi nghién ctu vé& hop s6 tw dong c6 cip.
Con hop s6 ty dong vo cip, chiing ta tham khio thém & cdc chuyén dé.

Sau day, chiing ta s& 1an lugt nghién cttu cdc bd phan chinh clia hop s tu dong c6
cap.
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II. LY HGP THUY PONG.

1. Cautao va nguyénly lam viéc.

a) Céutao: (Hinh5.1)

Ly hop thiy dong gdm dia bom 1 va dia tudc bin 2. Chiing dugc dit vio mot v chung
c6 chita diu. Pid B gin trén truc chi dong ctia ly hdp va ndi véi truc dong co, dia T gin
trén truc bi dong cda ly hgp. Giita B va T ( cling nhu giita truc chii dong va bi dong cuia ly
hdp) khong c6 su ndi citng niao cd. Cong sudt truyén tir B sang T nhd ning lugng cla dong
chit 16ng. Trén B va T c6 gin cdc canh cong, x&p theo chiéu huéng kinh. C4c cdnh nay
hdp v6i cdc mit cong trong v ngoai clia dia tao thanh cdc rinh cong. Chit 16ng dudc tuin
hoan trong cdc ranh theo huéng mili tén & hinh 5.1.

M, n, o, ®
r 77 7
NN \

Hinh 5.1
b) Nguyén ly lam viéc:

Xét qua trinh l1am viéc khi kh3i dong xe:

Khi dong co lam viéc, dia B s& quay va chit 1dng & hai dia bit dau chuyén dong.
Giita cdc cdnh ciia B chat 16ng chuyén ddng tir trong ra ngoai ria dudi tic dung cta luc ly
tAm. Van tdc cia dong chit 16ng khi chuyén dong giita cdc cdnh ctia B dan din ting 1én do
ning lugng ma dong chit 1éng nhin tir ddng co ciing din dan ting 1én. Khi chuyén dong tir
cdc cdnh clia B sang cdc cdnh ctiaT, chit 1éng bidn vao cdc cdnh clia T, tao thanh lyc ép 1én
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cdc canh ctia T. Sau d6 chat 1dng d8i hudng chuyén dong, van tdc gidm xudng va chuyén
dong tir ngoai vao tim giira cdc canh cia T.

Luc va dip clia chit 16ng tao ra momen quay bit dia T phdi quay ciing chiéu vdéi dia
B. Sau d6 chit 18ng lai tir dia T tré vé dia B va chu ky chuyén dong clia chat 16ng lai lip
lai n€u dong cd van lam viéc.

Khi ting s& vong quay clia dong co, lyc li tAm clia chat 1dng & dia B cang ting, do d6
lam ting luc ép clia chi't 1dng 1én cdc cdnh clia T va 1am ting mdmen quay clia dia T. Khi
momen quay ctia T bing hoic 16n hon mdmen cdn chuyén dong ctia dudng quy din vé truc
ctia dia T thi xe bit didu chuyén dong.

Khi tdi trong 1&n tryc cia dia T c6 su thay d6i, 1ap tifc van tdc goc cia T sé thay doi
theo, do d6 l1am thay ddi su tuan hoan chit 18dng va k&t qua 12 mdmen cda T sé& thay d6i
cAn bing véi gid tri cia mdmen cin chuyén dong. Bdi vay, ly hop thiy dong 12 loai truyén
dong tu dong diéu chinh mo men xoin.

Céc vu di€m va nhugc di€m cia ly hop thiy dong (Xem lai & mon "C4u tao 6t0”).

2. Tinh todn ly hgp thiy dong.

Hinh 5.2 : Qui dao chuyén dong
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Khi chuyén dong giita cdc cinh ctia B va T, cdc phan ti chit 1dng tham gia ddng thdi
hai chuyén dong : Chuyén dong tuong ddi giita cac phan tif chit 1dng va cdc cdnh ctia B va
T, v6i van toc tuong d6ila w.

Chuyén dong theo sy quay ctia B va T véi van toc theo la u.

Bdi vay, phidn tif chat 16ng s& chuyén dong theo véc td van toc tuyét doi v:

V=w+1u S.D

O hinh 5.2 12 quy dao chuyén dong cla phn ti cha't 16ng gitta cdc canh clia B. Pi€m 1
12 di€m phan t& chit 16ng di vao cdc cdnh clda B vdi van tdc tuyét ddi v,, diém 2 1a diém
di ra khoi cdc cdnh cla B v6i van tdc tuyét d6i 1a v, .Vi khe hg gitta B va T vo cing nhd,
nén ton that ning lugng clia dong chay khi di qua khe hd nay 13 khong dang ké.

Bdi vay, van toc khi di vao va di ra khdi B clia phan tif chat 16ng biing van toc khi di ra
va di vao clia dia T. Cho nén chi can xét cdc thanh phan van tdc tai di€m 1 va 2:
U; = MWp.Iq

Uy = Wp.IN (5 2)

Momen quay ctia dia bom M, bing hi€u s6 clia cdc momen dong lugng trong tiing
gidy clia chi't 16ng khi di ra va di vao dia B. Momen M, nim trong mit phdng vudng géc

vdi truc ly hgp:

G
Tu hinh (5.2) ta thay:
u, =V,.Cos0,
u; =V,.CosQ,
Cho nén :
G
Mb:—.(rz.vz.cosa2 —rl.Vl.cosocl) (5.4)
g
J day

m — Kh6i lugng ctia chdt 1dng chdy qua cdc cdnh cia B trong mot gidy.

Momen quay cla tudc bin M, cling dudc tinh nhu trén:

G G
M, = E'(ul I - uz,r2)= —E.(uz.r2 —u,.1 ) =-M, (5.5)

Néu chi quan tAm dén gid tri tuyét doi thi:
IM,|=M, (5.6)
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Khi chit 1dng chuyén dong giita cac canh clia ly hop thi mdt phdn cong sud't s& mat
mat do ma sdt trong dong chdy, ma sat giita chat 1dng va cdc canh va do va dip khi chuyén
tir B sang T va tit T sang B ... BG&i vay:

N, =N, +N. (5.7)
Trong do:
N, — Cong suit cia B.
N,— Cong suitcia T.
N, — Cong sudt mat mat do ma sdt.

Hiéu suit ctia ly hop:

t 0 _ M, n,

= = = . 5.8
i N, M,o, M, n, ©:8)
o) day:
n, n, —S0O vong quay ctia dia B va dia T.
Vi M, =M, nén:
=i e T g g (5.9)
n, n,

T4 . nb _nt 21N A 2 )
Gia tri S=———— goila d0 trugt cia dia T so vdi dia B.
n,

Trong thdi gian 14y da, s6 vong quayn, cla dia T ting Ién va ti€n dan dé€n s§ vong

quay n,cia dia B, do d6 S cang gidm. O s6 vong quay 16n S= 2 % + 3 %, cho nén hiéu

sudt clia ly hgp dat t6i 98 %.
Kich thudc cia ly hgp thiy dong dudc tinh todn trén cd s& xdc dinh dudng kinh 16n nhat
D.
Trén co s clia 1y thuy€t cdc mdy cé cénh, ta ¢6 mdi lién hé gitta mdmen quay dugc
truyén bdi ly hop vé6i cdc thong s6 clia ly hop.
( Xem lai mon"Thuy lyc va mdy thiy luc”)

3. PuGng dic tinh cia ly hgp thiy dong.

D6 thi bi€u dién sy phu thudc cia mdmen quay M, hiéu sud't n va do trugt S theo ti s&

n
—L (v6i ny = const) goi 1a dudng dic tinh ngoai cta ly hdp thiy dong.
I,
n 2 . .
Pudng dic tinh 1 theo —- 13 dudng thing nghiéng véi truc hoanh mot géc 1a 45° do
I,
o n,
hiéu sudt n=—.
ny,
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Khi hiéu suit dat t6i Nmax = 98 % thi né gidm dot ngdt theo dudng nét ditt va & gid tri

. N . . 2 2
s6 —==1 thi n=0. Do dé hiéu suit khong thé bing 1.
I,

M, S
n(%)
98
\M ll
D75
S %
|
L'50
\1
|
|
I 25
| ",
ny,
0 0,25 05 0,75 1

Hinh 5.3 : Budng dit tinh ngoai ctia ly hgp véi n, = const

S3 di ¢6 hién tugng nay 12 do khi n, ting d&€n gi4 tri gin biing n, thi mémen quay cia ly
hdp s& gidm nhiéu d€n mitc né chi di d€ thing ma st co hoc & ly hgp, do d6 mdmen c6
ich & truc bi dong cta ly hgp sé bing khong va n=0.

Pudng dic tinh dd trugt S ciing 1a dudng thing va dudc xay dung theo cong thic:

S=l-n=1-1t

(5.10)
n,

n

Pudng dic tinh mémen quay M theo —- dudc xay dung tl thuc nghiém.
I,

Tir d6 thi ta thay:

Khi n; gidm (va S ting) thi M ting.Khi n, = 0 (tttc 12 S = 1) thi mémen quay truyén bdi
ly hgp dat gid tri cyc dai.

Momen quay truyén bdi ly hdp khi n, = 0 goi 12 mdmen quay khdi dong.
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II. BIEN MOMEN THUY LUC.

1. C4utao va nguyén Iy 1am viéc.
Bi€n mdmen thiy luc c6 ba bd phan chinh: (Hinh 5.4)

o

o | D
) )
P

N

Hinh 5.4 : C4c bd phan chinh ctia bi€n mdmen thuy luc

Dbia bom (B) dugc ndi véi truc 1 1a truc chii ddng. Truc nay ndi truc ti€p véi truc khuyu
dong cao.

Pia tudc bin (T) dudc ndi véi truc 2 12 truc bi dong ctia bién mémen thiy luc.

Dia phdn xa (P) con dugc goi l1a bd phan din huéng. Pia P dong vai trd trong viéc lam
ting mdmen xoén.

O trén hinh 5.4 12 trudng hop dia P ndi cing v6i v6 clia bi€n momen.

TAt cd dudc dit trong vé cd dinh,bén trong dugc nap ddy chat 1dng.

Giita B, T va P 1a cdc khe hd vd ciing nhd. Trén cic dia B, T va P ¢6 gin cdc cdnh dudc
udn cong, tao thanh cdc rinh, ma trong chiing dong chit 1dng s& chuyén dong tuan hoan.

Bi€n momen thiy lyc c6 hai chifc ning: ting mémen xodn clia dong cd va ty dong
diéu chinh mémen xodn.

Khi dong co lam viéc, dia B quay. Chat 16ng & giita cdc cdnh clia B nhan dugc ning
lugng s& chuyén dong tir tim dén ria dia B, van tdc cang ra xa tim cang ting. Khi rdi B,
dong chat 1dng véi van toc 16n va dap vao cdc cdnh ctia T. Cédc lyc va dap nay tao thanh
momen xoin tic dung 1én dia T, tirc 12 mdmen M, .
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P& mdmen xodn M, 16n hon mdmen M, clia dia B, thi phdi ting van tdc clia dong chat
16ng khi ra khéi dia B va phai huéng dugc cdac dong chdy vao cdc cdnh cia T vdi goc dd
thich hgp d€ tao thanh cic luc ép 16n.

Dia phidn xa P (hay b phan din huéng) ddm nhin nhiém vu quan trong nay:

Khi dong chdt 1éng di qua dia P, thi né nhin mémen xoidn va truyén d&én vé cd dinh
(di€m twa). N&u dia P quay tu do thi mdmen xodn ciing khong ting 1én dudc. Nhu vay diéu
quan trong 13 dia phan xa phai cd dinh. Van tdc dong chit 16ng qua dia P sé& ting dan nhd
cdc canh dia P 1am hep dong ch3y. Huéng clia dong chat 18ng ciing dudc thay ddi tot hon
nhd cdnh clia dia P dugc udn cong véi géec dd yéu cau.

Bdi vay, sau khi di qua P dong chit 16ng di vao dia T sé& c¢6 van tdc¢ 16n hon (nén dong
ning ting 1én) va di vao v6i géc dd thich hgp hon. Nhd vay luc ép 1én dia T sé ting va két
qua 1 1am ting mOmen xo#n ctia dia T so véi md men xodn cla dia B.

Khi chuyén dong qua P, dong ning cia dong chdy ting va dp ning clia dong chdy
gidm nén tong ning lugng clia dong chiy vin khong d6i va bing tdng ning lugng clia dong
chdy chuyén dong & dia bom.

Kha niing thif hai clia bi€n momen thity lyc 13 ty dong di€u chinh lién tuc mdmen xoin
va s6 vong quay cia dia T theo gi4 tri mémen cdn & bén ngoai tdc dung Ién truc dia T:

O ch€ do lam viéc 8n dinh: momen xo&n M,va momen cin tic dung lén truc dia T
ludn biing nhau vé tri s6. Khi mdmen can ting 1&n 16n hon M, thi dia T quay cham lai (ma
cong suit trén truc N = M., do d6 khi N khong ddi thi o gidm dan d€n M ting). Momen
xodn cta T sé ting cho d&én khi bing mdmen cdn, lic d6 o s& khong gidm nita.

Né&u mémen cin gidm xudng (ti trong bén ngoai gidm), qua trinh sé& bi€n d6i ngugc
lai.

2. Tinh todn b bién mémen thdy luc.

Khi cdc phan tif chit 16ng chuyén dong qua cdc cach cia B, T va P van toc tuyét ddi
v bao gdm van tdc tuong ddi W va vin toc theo U:
Vv=w+1
Khi di vao dia B, dong chit18ng c6 cdc van tdc Vpi, Wp1, Up(S hinh 5.5). Khi ra khéi dia
B cdc van toc clia dong chat 16ng 12 vy , Wiy, Up).

. G @ 2 g 2 . 2z 2z A
Ching ta ki hi€u m = — 1a khoi lugng cua chat long di qua cdc cdnh dia B trong mot
g

gidy, thi mdmen xodn clia truc dia B sé 1a: (Theo mén"Mdy thiy luc')

G

:g.(vbz.OB—Vbl.OA) (5.11)
g
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Céc gia tri OA, OB, 1y, 12, Op1, Op2 dUGC bi€u thi trén hinh (5.5).

Hinh 5.5 : So dd van tdc clia chit 1dng khi chuyén dong theo cdnh clia bom (B)

Dong cha't 18dng sau khi di ra khdi B tai di€m 2 1ap titc di vao T tai di€ml. Vi khe hé
gitta B va T vd cling nhd nén mdmen dong luong clia dong chit 1dng ra khdi B bing
momen dong lugng clia dong chat 1dng di vao T:

Gy, 0B-= %vﬂ oC (5.12)

g
Vi van tdc vy ngudc chiéu quay clia T, nén vy, c6 huéng Am. B&i vdy, mdmen trén truc
T sé la:

M, = E(—Vtz.OD -v,,.00)
g

= —E(Vtz.ODJerZ.OB) (5.13)
g
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Céc gia tr1 OC, OD, 1y, 1o, 01, 02 bi€u thi trén hinh 5.6.

Hinh 5.6 : S6 dd van t&c clia chit 16ng khi chuyén dong theo cdnh clia tudc bin (T)

Do mémen dong lugng clia dong chat 16ng ra khdi T bing momen dong lugng di
vao P vd md men dong lugng ra khdi P bing momen dong lugng di vao B, nén mdémen clia
dia P la:

G
M, = E[vbl OA —(-v,,.0D)]

P

-5 (v, .0A +v,,.0D) (5.14)
g

Tir cdc biéu thite (5.11); (5.13); (5.14) suy ra:
-M; =M, + M, (5.15)
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DA trir & gia tri M, thé hién tudcbin nhdn mdmen ctia dong chit 16ng.
Biéu thic (5.15) chiing té mémen xoin clia tudcbin ting Ién dudc 13 nhd c6 dia phan
Xa.

b€ dic trung cho kha ning ting mdmen xoin ciia bi€n mdmen thiy luc, ngudi ta dua
ra hé s bién mémen K:

M
K=— (5.16)
M,
Kha niing ting momen xodn 16n nhat1a & gid tri K = Ko khi dia tudc bin ditng yén:

nt:().

Hiéu sult ctia bi€n mdmen thiy lyc dugc tinh:
M,. .
=@ g oK, =K(1-9) (5.17)

Ny, =
M, .o, n,

Trong dé:
i, —ty sO vong quay clia T so véi B.

n
S=1-—L (5.18) — @0 truct clia dia T so véi dia B.
n,

3. DPudng dic tinh va nhitng thong sd cd bdn ciia bi€én md men thdy luc.

a) DPudng dic tinh cia bi€én mémen thiy lyc:

So véi ly hdp thiy luc, dudng dic tinh cia bi€én momen thiy luc c6 su khdc biét. Bdi
Vi, & bi€n mdmen thdy luc chi't 1dng dudc nap day va c6 mot dp suit du nha't dinh, do bién
momen thiiy lyc chi 1am viéc 8n dinh trong diéu kién chi't 16ng khdng c6 bot khi.

Pudng dic tinh cia bi€n md men thily lvc ¢6 dia phdn xa c6 dinh dudc xdc dinh bing
thuc nghiém (hinh 5.7).
Tir dudng dic tinh cho thdy, khi n, ting din d&€n gan gi4 tri n, thi M, va K gidm xudng.

G bén trai diém C gid trj My> 0 nén M, = M, + M, bdi viy M, > M, va K> 1.

Tai di€m C gid tri M,=0nén M,=M,va K=1.

G bén phdi diém C (&ng véi n> n ) dia phdn xa P trd thanh bd phan him. Nguyén
nhan 1a tif s6 vong quay n; > n, cic phin tif chit 1éng bi ddi huéng va dip vao sau lung cic
canh cda dia P, nén lic nay mémen M, ddi chiéu va c6 gid tri Am (xem hinh 5.8), M, <0
nén M; =M, - M, va K< 1.
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Hiéu suit clia bi€n mémen thily Iuc 1, bi€n thién theo dudng cong bac hai va
Mb = Nomax tai di€m A Gng v6i sd vong quay n; = nis. PE tién so sanh, trén dudng dic tinh c6
vé thém dudng hiéu suit cda ly hgp thiy lyc ;. V6i 0 < n, < n thi np>n, va k>1.

Ung v6i n < n < ngp do sy mat mdt trong dia P nén m, gidm nhanh va k&t qiia lan,<n.
T hinh 5.7 chiing ta thdy: khi dia P ¢6 dinh thi tit s6 vOng quay n,> ny. tré di M, < M,

M,K,n
uh \
M A B |
\
My | |
| n. |
K b \
| |
| (N | C l
i D
M, : ) \
| K=1 n,
|
0 Ny Do Nyp

Hinh 5.7 : Pudng dic tinh ngoai clia bi€n mdémen thiy luc
c6 dia phdn xa cd dinh (khi ny = const)

Pay la nhugc diém 16n can khic phuc. Bdi vay khi dit dia P trén khép quay mot chiéu
thi s& khic phuc dugc nhude di€m trén (hinh 5.8). Bén dudi hinh 5.8 biéu dién phuong,
chiéu clia cidc phin ti chit 16ng dip vao cic cianh clia dia P § cdc thdi diém n, khic
nhau.Véi s6 vong quay n,> n trd di cic phin t chit 1dng dap vao sau lung cdc cdnh clia
P. Néu lic nay dia P quay tu do thi n6 khong con 12 bd phin ham nita. Lic nay bié€n
moémen thly luc lam viéc theo nguyén 1y cia ly hgp thdy luc.
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M.,Kn
/f(\\
/4
M, Qo |
Non, A 3 |‘
M, | l
| |
K \
| |
| (+) M = My|
i C i D
My I |
| K=l |
| N
|
0 Ny D Mo
Canh cta dia P

Hinh 5.8 : Pudng dic tinh ngoai ctia bi€n mdmen thiy luc
c6 dia phdn xa dit trén khép quay 1 chiéu (khi n, = const)

b) Nhitng thong s6 cd bin clia bi€n mémen thly lyc:
Céc thong s6 cd ban clia bi€n mdmen thly luc bao gdbm bi€n mdmen K (khi n, = 0), hé
s6 dd nhay ¢ va dudng kinh mit bén D.

ey M
Hé s6 bién momen Ky = ——

khi n, =012 gi4 tri 16n nha't cia K. P€ ting K ching ta
b

phdi ting M..

Hé s6 d6 nhay ¢ biéu thi su thay d6i mémen xodn trén truc chii dong ctia bi€n mémen
thiy luc phu thudc vao n;

73



M, (khii, =0)
M, (khiK =1)

Hé s6 d6 nhay ¢ c6 thé 1a: ¢ >1; ¢ =1 hodc ¢ < 1.
Duwa vao gid tri clia ¢ ngudi ta phin ra c4c loai bi€n mdmen thdy lyc nhu sau:
Bi€n mémen thiy lyc khong nhay: ¢ = 1.
Bi€n momen thiy luc ¢6 dd nhay thuin: ¢ > 1.
Bi€n mémen thiy luc ¢ do nhay thuin: ¢ < 1.
Trong mon hoc "Thiy lyc va mdy thiy luc”, chiing ta dd chitng minh dugc mdi quan hé
gitta mémen quay truyén qua may thdy Iuc ¢6 cdnh véi cdc thdng s6 clia dia mdy nhu sau:
Mp= Ap.y.ny>.D° (5.20)
M, = A.y.n,°.D° (5.21)
Trong dé:
y - Trong lugng riéng cla chi't 16ng [N/m’].
n, - SO vong quay cta dia bom [vg/ph].
D - Dudng kinh 16n nh4't trén dia bom[ m].
b, A - Cdc ham sO phtic tap cda iy, dugc goi la hé s0 mO men xodn va phu thudc vao

(e .. 1
k&t cau clia dia.Thong thudng Ay, A, thay doi theo do trugt va c6 thi nguyén | ————
(vg/ph)"m

Tir (5.20) chiing ta suy ra dudng kinh can thiét k&€ clia bi€n momen thiy luc sé Ia:

M,

D=5s >
Ay.yn,

(5.22)

IV. HOPSO HANH TINH.

Hop s6 hanh tinh dung & hop s tw dong c6 cip va hdp sd nita tw dong. N6 c6 nhitng vu
di€m chinh sau day so v6i hop s6 thudng:

— Lam viéc khong on, khong can bo ddng toc.

— Viéc gai so thuc hién nhd ly hdp va phanh, nén tao diéu kién thuin 19i cho viéc tu
dong qu4 trinh gai sd.

— K&t cau gon gang nhd dn khép bén trong.

— Khi c6 cuing kich thudc dudng kinh banh ring, hop s6 hanh tinh s& c6 ti s6 truyén
16n hon.

— (€6 thé sang s6 ma khong can cit cong suit truyén tir dong co xudng,do d6 thdi
gian va hanh trinh gia t6c ngdn hon.

— C6 hiéu suat cao hon hop s6 thudng .
Khuyé&t di€m clia hop s6 hanh tinh 1a k&t cdu phifc tap, ch€ tao khé, gid thanh cao.
Trén 6 to thudng sit dung hdp s& hanh tinh hai hoic ba c4p.
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Hinh 5.9 : Hop s& hanh tinh

Trén hinh 5.9 12 hop s& hanh tinh phifc tap gdm c6 hai cum bénh ring hanh tinh don
gidn. Cd cAu diéu khién d€ gai s6 bao gdm hai ly hdp ma sat LH;, LH,, ba phanh dai T,
T,, T3, cdc khép ndi mot chiéu My, M.

Hop s6 nay gdm ba s6:

Phanh T, ldp truc ti€p 1én truc clia banh ring trung tim1 cda diy bén trdi, con phanh T;
qua khSp ndi mot chiéu M, lién k&t véi truc clia banh ring trung tim3.

S& 1 dugc gai bing cdch ham hai phanh T,, T3 d€ gai ctiing khép M, va banh ring 3.
Cong suit dugc truyén thif ty qua hai ddy hanh tinh, nén hiéu suit cao (0,97).

S6 2 dude gai bing cdch déng ly hop LH, rdi nhd phanh Ty, con T, van bi him. Khép
mdt chiéu M; dudc lip sao cho khdng cdn trd sy quay cda truc banh ringl. Do déng ly hop
LH, nén cdc banh ring ddy trdi bi gai citng, chi ¢6 diy phdi hoat dong, hiéu suit dat t6i
0,985.

S6 3 (truyén thing) dudc gai bing cach déng ly hop LH;.

S6 1ui dugc gai bing cdch him phanh T, banh ring bao 4 in khép trong bi giff lai, diy
trdi Jam viéc nhu mot b truyén hanh tinh don gidn. Cong sudt truyén tir banh ring 1 qua
khép ndi M; d&€n banh ring trung tAm diy phai va din ra ngoai. Hiéu suit truyén lyc cia
s6 1ui kh4 thap .

Trong thuc t&€ c6 nhiéu so dd hdp sd hanh tinh khidc nhau. Hop s& hanh tinh don gidn

chi ¢c6 mot diy banh ring hanh tinh. Hop s& hanh tinh phic tap (nhiéu cip) cé tir hai diy
banh rang hanh tinh trg 1én.
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1. Phuong phédp chon s6 ring cho hdp s& hinh tinh.
S6 ring hop s6 hanh tinh dugc chon theo cong thifc sau:
Z, + Z,

z,:2, 2, =z, LK -1):z,K: 2L (K +1) (5.23)
z, X
Trong dé:
712> - S0 ring clia bdnh ring trung tAim va banh ring bao.
zZn- SO ring clia banh ring hanh tinh.
x -S& lugng banh ring hanh tinh.
K=Z—2—Th6ng sO clia co cAu(ti sd truyén bén trong).
1
Biing cdch chon trudc s& lugng ring cia banh ring nhd nhat theo kich thudc dé tranh
hién tugng cit chan ring va theo khd niing bd tri trén truc cling nhu biing cdch chon trudc
s6 lugng banh ring hanh tinh va thong s& K, ching ta x4c dinh dugc s6 lugng ring cia
banh ring con lai.
S& ring vira tinh dugc & phin trén cAn quy tron thinh sd nguyén va ki€m tra d€ dam
bdo diéu kién ddng truc, diéu kién l1ip ghép va diéu kién ké.
Piéu kién ddng truc dugc thé hién theo cong thic:
Z-21=2 7 (5.24)
P& ddm bio ddu ring clia banh ring hanh tinh tring véi chin ring cla bdnh ring
trung tim va bdnh ring bao, chiing ta phai tuan theo diéu kién lip ghép sau:
Z1+ Zp = nx (5.25)
O day: n-sO nguyén batky.
Diéu kién ké ddm bdo c6 khe hé giita cdc ring clia cdc banh ring 1an cin. Mudn vay
phdi thda min b4t phuong trinh sau:

zsin" —z, (1-sin2))0 (5.26)
X X

Né€u sd ring nhin dudc khong thda min diéu kién ddng truc thi phdi diing phudng phip
dich chinh.

2. Phuong phép x4c dinh tf s truyén.
Tru6c hét chiing ta xdc dinh i s§ truyén ctia hop s6 hanh tinh don gidn (co cAu hanh
tinh mdt day).
Céc phan tif cia cd cAu hanh tinh bao gém:
Bédnh ring trung tAm c6 van tdc géc o va sd ring z;.
Bénh ring bao c6 van tdc goc m, va sO ring z.
Bdnh ring hanh tinh c6 van tdc goc oy, va sO ring zy,.
Long ring (cAn din) c6 van tdc goc o.
Khi mdt phin tif ndo d6 clia co cAu hanh tinh dude ndi véi truc s6 cap clia hop s6 thi
van tdc géc clia phan tif @6 bing van tdc goc dau vao o,.
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Khi mot phin tf ndo d6 clia cd cAu hanh tinh dugc ndi véi truc thit cAp clia hop s thi
van toc géc clia phan tir d6 bing van tdc gdc dau ra og.
Ti s& truyén clia hop s6 & mot tay s6 thit i ndo do duge xdc dinh béi ti s8:

= (5.27)

DPé€ xdc dinh dudc ti s6 trén, ching ta phai dua vao cong thic Willys:
®, — 0, Z,

=—— (5.28)
0, — 0, z,
Hoic nhd phuong trinh dong hoc clia cd cAu hanh tinh mot day:
MW1Z1+ W7y = (,OC(Zl + Zz) (529)

Thong thudng chi v6i phuong trinh dong hoc thi chua dd d€ tim dudc i, Chiing ta phai
k&t hop vdi cdc phudng trinh biu dién mdi lién két giita cdc phan ti clia co cau hanh tinh
vdi cdc phan ti clia cd cAu diéu khién (cdc ly hop ma sdt hodc cdc phanh dai).

Céc phuong trinh trén 14p thanh mdt hé phuong trinh. Gidi hé phudng trinh d6, ching ta
s& xdc dinh dugc ti s6 truyén.

Nguyén tic chung d€ viét cdc phuong trinh lién két:
— Khi hai phan tif dugc ndi v6i nhau thi van toc géc clia chiing phai biing nhau.
— Khi mot phin ti¥ bi him lai thi vin tdc géc clia n6 bing khong.
D6i v6i hop s6 hanh tinh phic tap chifa n - ¢d cAu hanh tinh mot diy (n > 2) thi chiing ta
s& 1ap dugc n - phuong trinh ddng hoc cho tirng c¢d cAu hanh tinh mdt ddy. Ngoai ra k&t hdp
vdi cac phuong trinh biéu dién sy lién két giita cdc phan t ciia cdc cd ciu hanh tinh véi
nhau va giita cdc phan ti clia cd cAu hanh tinh v6i cdc phin tif diéu khi€n. Tir d6, ching ta
s& nhan dudc mot hé trinh. Gidi hé phuong trinh d6, ta nhin dugc ti s6 truyén hdp sd hanh
tinh phic tap & mot tay s& nhat dinh.
O céc tay s6 khdc nhau, chiing ta s& 1ap dudc cac hé phuong trinh khac nhau.
Ti s6 truyén clia hop s6 hanh tinh phifc tap § tay s6 thit i ndo d6 van dudc xdc dinh theo
cong thic (5.27).
Khi di tim tf s truyén ctia hop sd hanh tinh chiing ta phai bi€t truSc s6 ring clia cic
banh ring trung tAm va banh ring bao.
Hop s6 hanh tinh don gidn dugc goi 12 hop s& hanh tinh mot cip.
Hop s6 hanh tinh phifc tap c6 n - cd cAu hanh tinh mot diay dudc goi 1a hop s6 hanh tinh
nhiéu cip.

O hinh 5.10 12 c4u tao nhitng bd phan chinh clia mot hop sd tw dong c6 cAp.
Phin “Hé thdng diéu khién hop sd ty dong” di dudc trinh bay & gido trinh "Ciu tao 6
nén G day ching téi khong trinh bay nita.

A 66
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1.Canh bom . 9.Tang trong bi dong .
2.Truc so cAp hop sd . 10.Long ring .

3.Tang trong chii dong . 11.Banh rang vé€ tinh .
4.Dia chii dong biang thép . 12.Truc clia banh ring vé tinh .

5.bia b1 dong . 13. Banh rdng trung tim .
6.Phanh dai trudc . 14;16. Vong ring .

7.Tang tréng bi dong . 15.Banh ring trung tam .
8.Phanh d4i sau . 17.Truc thtt cap clia hop s6 .

Hinh 5.10 : Cdc bo phan chinh ctia hop s6 tw dong c6 cAp
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CHUONG VI

TRUYEN DPONG CAC PANG

I. CONG DUNG, YEU CAU, PHAN LOAL

1. Cong dung:

Truyén dong cic ding diing d€ truyén mdmen xoin giita cic truc khdng thing hang.
Céc truc nay 1éch nhau mot géc o > 0° va gid tri clia o thudng thay déi.

2. Yéu ciu:

a. V&ibatky s6 vong quay nao cia truc cdc ding khong dugc phép c6 cic va dap
va dao ddng, khong phat sinh ra tai trong dong qua 16n do mémen qudn tinh gay nén.

b. Céc truc cdc ding phai quay déu va khong xuat hién tdi trong dong.

c. Ngay cd khi géc 1éch o 16n thi hiéu suit truyén dong van phdi bio ddm 16n.

3. Phén loai:
a. Theo cong dung, truyén dong c4c diing chia ra 4 loai:

Loai truyén mdmen xo#n tir hop s& hodc hdp phan phdi d€n cdc ciu chii dong
(g6c o tir 15° +20°).
~ Loai truyén mdmen xoin dén cdc banh xe chii ddng & cadu din hudng (Olmax tif
30°+ 400) hoic & hé thong treo ddc 14p (Cumax = 20°).
Loai truyen momen xoin dén cdc bd phan dit trén khung (Ctpmaxttt 3°+5°).
Loai truyén mdmen xoidn d&n cdc cum phu (Cpnaxtll 15° + 20°).

b. Theo s6 khép céc diing chia 3 loai:

Loai don (c6 1 khép ndi cdc ding).
Loai kép (c6 2 khép ndi cac ding).
Loai nhiéu khép cic ding.

c. Theo tinh chit ddng hoc cia cic ding chia ra:

Loai cdc ding khic toc
Loai cdc ding dong toc.

79



d. Theo k&t cdu c4c ding chia ra:
— Loai khéc t6c gbm loai ciing va loai mém.
— Loai ddng tdc gom c6: dong toc kép, dong tdc cam, ddng toc bi véi cdc rdnh

phan chia, dong tdc bi v6i don phan chia.

1. PONG HOC CUA CG CAU CAC PANG:

1. Cd ciu cdc ding don:

Khi cin truyén chuyén dong tir truc 1 (chi dong) sang truc 2 (bi ddng) v6i géc 1éch
giffa hai truc 12 o > 0, bit budc phai sit dung co ciu cdc ding.

Trén hinh 6.1 12 co ciu cdc ding don khéc tdc. Khi cdc truc quay thi chot chit thap sé
quay lic lic trong gidi han géc a. Bdi vay sé sinh ra su quay khong déu cda truc 2 khi truc
1 quay déu. O gido trinh nguyén 1y mdy di chiing minh mdi quan hé gitta @, va @, :

tg @, =tg @, cosa 6.1
Trong d6: @, vag, 1a cdc géc quay cla truc chi dong 1 va truc bi dong 2.
Theo (6.1), n€u biét gia tri géc o thi ¢ng véi mot gid tri @, ta 6 mdt gid tri @, twong

2,

ung.

Hinh 6.1: Cd ciu cdc ding don.

G hinh (6.2) cho thdy su thay d8i hiéu s6 géc (¢, - @, ) sau nita vong quay clia
truc 1. Ba dudng cong &ng vdi cdc géc a=10°, a =20°, o =30°.
Tir d6 thi bién thién cla hiéu (@, -@,) ta thd'y sau mdt vong quay cla truc 1 s& ¢6 hai

1an tryc 2 vugt nhanh hon truc 1 va hai 1an cham hon truc 1. N&u truc 1 quay déu thi van
toc géc ®, 12 hing so.
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Hinh 6.2: Su thay ddi hiéu sd géc quay giita @; va ¢,

D& bi€t dugc van toc géc ®, clia truc 2 thay d6i thé nao, ta dao ham biéu thic (6.1):

d d
% _cosa—2—  (62)
Cos™ o, cos” @,
Chia hai v€ (6.2) cho dt va luu y:
d d
o, = P1va ©,= i
dt dt
Ching ta c6:
2
o, cos” O,
= 5 (6.3)
o, COSOL.COS™ O,

Tir (6.1) chiing ta thiy c6 thé thay th& cos” @, biing biéu thitc c6 ¢; va o. Binh phudng
2 v& biéu thitc (6.1) va qua bi€n ddi lugng gidc ta c6:
cos’ o

cos’@,= (6.4)

tg’@, +cos’ a
K&t hop biéu thitc (6.4) véi (6.3) ta s& c6 mdi quan hé giita ) va my:
o, cosa

=— 5 (6.5)
®, sin” @, +cosa.cos” @,
cosa ) L
Vi — 5 5 5 # const cho nén —= # const, trong khi d6 ®; = const,
sIn” , +COS” CL..COS~ @, 0,

bdi vay suy ra o, # const. Nhu vy c¢d ciu cdc ding don nay khong ddm bio dudc sy dong
tdc gitta truc 1 va truc 2, nén dudc goi 1a c¢d ciu cdc ding don khéc tdc.
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¢ 9 9 ~ © = A A 9 ~ 2 %
Gid tri 16n nha't ciia ty s6 —= dic trung cho su quay khong déu cla truc 2 s& dng véi
®,

gid tri nhd nha't clia miu s6 khi ¢, =0°, 180", 360°..... (kn). Lic d6 ta c6:

() 1
(_2) max —

o, cosa

(6.6)

L3 . rd A~ 2 0‘) 2, 2y 2 .z .
Gid tri nho nhat cua—zu’ng vdi cédc gia tri:
o)

1

¢, =90%, 270°, ... (2k+1) g , lic d6 ta c6:

®©,
(—=) min = COS QU (6.7)
@,

Tir (6.5) chiing ta 1ap dugc bi€u thic (6.8) sau diy:

s 2 2 2
®, —®, Sin” @ +COs” 0..COS~ ¢ —COSQ

s 2 2 2
, SIn” @, +COS™ A COS™

-’ 0\) - 0) e 2y e 2, s
Quan hé clia ty s6 ———2 d8i vdi géc quay @, ting véi a=10° o =20, a=30° dugc

©
trinh bay G hinh (6.3)
W1-Mm2
m2
=30°

0,15 / _0=20°
0,10 T~ 1
0.05 [~

0 30 — 1 —r~=N130 180 @
py— 60 PO I2ONG~—
_0:1 ' \\ !
0,15 \

Hinh 6.3: D6 thi bi€n thién cla w,,
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2. Cd cfu cic ding kép:

Ly
~

¢ M1

Hinh 6.4: Cd ciu cic ding kép.

Xét trudng hgp chiing ta cAn truyén chuyén dong tir truc 1 dén truc 2 thong qua truc 3
va géc 1&ch gilta cdc truc o, >0va 0p>0. Cdc truc duge ndi véi nhau bSi hai khép cdc ding
don khdc téc k; va k. Truc 1 ¢6 géc quay ¢; va van tdc géc m1. Truc 2 c¢6 géc quay ¢, va
van tdc géc w,. Truc 3 ¢6 gbc quay @3 va van tdc géc ;.

Gia thi€t khi bt ddu chuyén dong, nang chi dong (ndi vé6i truc 1) nim trong miit
phing thing ditng, n€u chiing ta 4p dung truc ti€p cong thitc (6.1) cho géc quay @; va @s:

tg@; = tg@s.cos o, (6.9)

N&u khi bit diu chuyén dong, cd hai nang cdc ding cla truc 3 cling nim trong mot
mit phing nim ngang thi ta khong thé 4p dung cdng thiic (6.1) &€ tim mdi quan hé giita @3
va @y, Vi cong thifc nay chitng minh cho nang chi dong nim trong mit phing thing ding.
Mudn 4p dung (6.1) vao khép cic ding Ky, ta phdi gid thi€t cid hé thong da quay di mot

T . p .
géc 2 va lic d6 ching ta cé:

T T
tg(es3 +E) =tg(p2+ E).cos oy

Qua bién d6i trg thanh:

tgp2 = tg@3.cosa, . (6.10)
Tu (6.9) va (6.10) chiing ta nhdn dudgc:
cosa
tgQ; = tge: 1 (6.11)
cosa,

Tir biéu thitc (6.1) ta thiy ngay: N€u o, = o, thi 1=y, tiic 12 o =m,. Trudng hgp nay
dudc goi 1a co cAu cic ding kép dong tdc.
Néua, # o, thi @1 @, tic 12 ®;# oy, Trudng hgp nay dugc goi la cd cau cac ding
kép khic toc. Trudng hop thit nhit 13 mot trong cdc bién phap d€ gidi quyét van dé ddng
toc & truyén dong cdc ding.
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Hién nay & trén xe c6 2 cdch b tri co ciu cdc ding kép ddm bio diéu kién dong tdc
o, =0, (Hinh 6.5a va 6.5b)

Hinh 6.5 a: o1 =0

Hinh65b: 0’1 =a’>

Phuong 4n a: Truc 1 va truc 3 song song v4i nhau.
Phuong dn b: Truc 1 va truc 3 giao nhau.
Phuong 4n nao 1am cho géc 1éch a, (o) gidm 12 cdch bo tri t6t. Vi khi o nhd thi sy

quay khdng déu clia truc cdc ding trung gian 2 sé& gidm, do d6 tai trong tdc dung lén truc
gidm, diéu dé cho phép ting tudi tho clia cic truc cdc ding.

3. Khdp cic ding kép déng tbc:

AB

Hinh 6.6: Kh6p cdc ding kép dong toc.

Trén hinh 6.6 13 sd d6 khép cdc ding kép dong tdc dua trén nguyén ly dong toc &
(hinh 6.5). € c6 dudc khép cdc ding kép dong tdc ngudi ta da rit ngdn truc 2 thanh doan
AB va tdng hdp hai nang cic ding cia truc 3 thinh mot nang cic ding kép. Ngoai ra phai
thém mot co cidu chinh tAm d€ bio ddm diéu kién a; = a,.
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4. Khép cdc ding ddng tdc loai bi:

a) Pdng hoc khép céc ding ddng toc loai bi:

Khdp cdc ding noi gilta hai truc va luén ddm bdo w; = w, dugc goi 1a khép cdc ding
ddng tdc. Loai nay thudng dung & cdc xe ¢6 cau trude vira 1a cAu din hudng vira 1 ciu chii
dong.

Nguyén tic cd ban ctia n6 1a di€m truyén lyc ludn ludn nim trén mit phing phian
gidc cua goc giao nhau giira hai truc.

Trén hinh 6.7 1 so dd dong hoc khép cdc ding loai bi.

Hai truc cdc ding thuc t€ dugc thé hién béi truc 1 va 5, thong qua cd ciu cdc nang va
céc vién bi chiing ti€p xic v6i nhau tai P (tim vién bi). Khi truc 1 quay mdt géc ¢, thi truc
5 quay mdt géc @s, ltic d6 di€m P s& chuyén dén vi tri mdi 1a P;. Pi€m cudi clia truc 112 A
s& k&t ndi v4i nang cdc ding. Pi€m bit du cla truc 512 C s& két ndi v6i nang cic ding.
Khi tinh todn ta ddt: AP, =x, CP; =y.

P1

Hinh 6.7: SJ @5 dong hoc khép cédc ding loai bi.

Tir P, ha dudng vudng géc P;Q xudng mit phang APC. Tir Q ha ti€p cdc dudng vudng
géc QR va QS xudng cdc truc 1 va 5.
Tur cdc tam gidc vudng trén hinh 6.7:
P1QR suy ra P;Q =P;Rsin ;.
P1QS suy ra P1Q = P;Ssin .
AP;R suy ra P;R = xsin 0,
CP;S suy ra P;S = ysin 0,.
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P1Q =x sin ¢; sin 0y,
P1Q =y sin ¢y sin 0.

X.sin O,

Tic la: sing, = sing;. (6.12)

y.sin®,
bit OP;= z, OA = a, OC = b va dp dung dinh 1y cdsin cho cdc tam gidc AOP; va
COP; ta c6:
72 = x* + a® -2ax cos 0,
2= y2 +b? -2by cos 0,
Gidi hai phuong trinh bac hai trén d€ tim x va y (& day chiing ta chi 14y gid tri duong
vix>0vay>0)

X= i\/z2 —a’sin’ 0, +a.cosO, (6.13)

y=1 \/zz ~b’sin® 0, +b.coso, (6.14)
Thay (6.13) va (6.14) vao (6.12) ta co6:

_ : (\/z2 —a’.sin” 0, +a.cos,).sind,
sin@, =singQ, (\/ -
z

—b’.sin” 0, +b.cos0,)sin0,
N&u 0; = 0, va a= Db thi sing; = sing; =>@; = @, tic 1 ®; = 0y, nhu vay diéu kién dong
tdc gitta truc 1 va truc 5 dudc thuc hién.

b) Khép céc ding d5ng t6c loai bi Weiss (VAy x0):

r L : -

)

Hinh 6.8: Khép cdc ding dong toc loai bi Weiss .
1 va 5: Céc truc cdc dang.
2 va 4: Cdc ranh.

3 va 6: Cac vién bi.
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Truc 1 ndi vé6i truc 5 bing 4 vién bi 3 v mot vién bi 6. Cac vién bi 3 chuyén dong
trong cdc rinh cong 2 va 4 nim ddi xing trong truc 1, truc 5 va trong cdc mit phing vuong
gdc v6i nhau. Pudng tim cla cdc rinh 12 vong tron c6 ban kinh bang nhau véi tAim O; va
0,. Pdng thdi doan OO, bing doan O0,. Khi quay, dudng tAm clia cdc rinh tao thanh hai
mit ciu, c6 giao tuyén 1a n n d6 13 qui dao chuyén ddng cta vién bi 3. Do cdc rinh nim
doi xiing trong hai truc, nén khi cdc truc dich chuyén di mot géc thi tAim cdc vién bi ludn
nim trén cdc mit phang phan gidc giita hai truc (ddm bao diéu kién 0, = 0,).

Ngoai ra diéu kién a = b dugc ddm bdo biing vién bi 6 c6 chdt ngang ludn qua d€ dinh
Vi.

c) Khép céc ding déng toc loai bi Rzepp (Razippd):

Loai khép cdc ding nay dugc sit dung nhiéu trén xe vi c6 do bén lau va do tin cay
cao. Cau tao clia n6 dugc thé hién & hinh 6.9.

Hinh 6.9: Khép cdc ding dong tdc loai bi Rzepp.

1. Lo xo. 6. Bi.

2. Chét. 7. Ong long.
3. Chdm cau. 8. Miii khia.
4. Chup. 9. Truc.

5. Nang.
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Nang 5 ¢6 ranh a, miii khia 8 ¢6 ranh a’, cdc hon bi truyén luc 6 dugce dit vao giita hai
ranh a va a’ va dugc giif bing 6ng 1dng 7. Lo xo 1, chdt 2, chdm ciu 3, chup 4 13 co ciu
chinh tdm. Truc 9 13p v4i mii 8 bing then hoa.

Trén hinh 6.10 12 so dd khdi quat cia khép cdc ding dong tdoc Rzepp, chiing ta sit
dung n6 d€ khdo sat dong hoc cia khdp cic ding nay:

Hinh 6. 10: So dd kh4o sit dong hoc.

Hai truc A va B cidt nhau tao O, géc AOB > 90°, PC va PD 12 hai ranh cta hai nang A
va B ddi xdiing véi nhau qua OP.

Do tdc dung ctia cd cAu chinh tim nén P ludn ludn nim trén mit phing phin gidc cda
géc AOB.

Khi ch€ tao, ngudi ta di tinh todn sao cho géc PCO = PDO (a. = ) va OC = OD nén
g6c CPO = DPO.

Ky hiéu Q 12 hinh chi€u cda P trén mit phang AOB.

Tir Q vé cic dudng thing QR L OC; QS L OD, sau d6 ndi PR, PS thi ta ciing chiing
minh dugc PR L. OC va PS1L OD, bdi vay géc PRQ va PSQ chinh 1a géc quay cia A va B.
Nhu vay, khép céc ding nay da thdéa man diéu kién dong tdc a = b vad; = 0,da néi & muc
a. B&i th€, v6i moi thdi di€m hai géc quay clia hai truc ludn ludn biing nhau, tic 13 khép
cdc ding Rzepp di ddm bdo dugc su ddng tdc cho hai truc A va B.

1. PONG LUC HOC CUA CG CAU CAC PANG:

Xét trudng hop truc 1 va 2 ndi bdi khép céc ding don khic toc K.
Vin toc goc clia cc truc duge ndi bdi khdép cic ding khac tc thay d6i rit nhanh va
lam xuat hién gia t6c gdc rat 16n. Gia tdc goc 16n s& 1am xuat hién lyc quin tinh 16n. N&éu
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ta coi hé thong cic ding citng tuyét ddi thi theo phuong trinh niing lugng c6 thé xac dinh
modmen quan tinh sinh ra do su quay khong déu clia truc bi dong.

1 Q1 1 K
\ A
/ / 1 o
P2
2
2

Hinh 6.11: SO @ truyén dong dé khao sat dong luc clia cd ciu cic ding.

Céc momen qudn tinh clia cdc chi ti€t gin lién véi truc 1 va truc 2 dude vé tugng

0,

2 1 s ) cdo, do, oo S
trung bdi J; va J,. Ching ta goi va d_t21a gia tdc goc cua truc 1 va truc 2.

Trén co s& cin bing cdc mdmen quén tinh xuat hién trén truc 1 va truc 2 chiing ta

do, do,
dt dt
P& tim dugc gid tri mdmen qudn tinhM;, ta cAn tim tf s§ gia tdc gdc & va & cla truc 1
va 2.
Pao ham biéu thifc (6.5) theo thdi gian t nhan dudc:
do, cosa do,

dt  sin® @, +cos® a.cos’ @, dt

J.—L=1,. (6.15)

© cosau(2sin@,.cos @, —2cos,.sin@,.cos’ o) do,
- .

(sin® @, +cos” a.cos” @, ) dt
Tuc la:
cosQ » 2sin@,.cos@,.cosa.sin’ o
82="75 2 P B B 2 2 2
sin” @, +Ccos” a..cos” @, (sin” @, +cos” a.cos” @)
Thay vao bi€u thic trén hai bi€u thic sau:
J 5 mn
g1=—2g,va 0 =(—)°
q 30
Chung ta co:
JZ
—=.cosa . .
J TN, 2sin@,.Cos@,.cosa.sin” ¢,
&(1-—— 2 ;)= - T2 2 2 \2
sin” @, +cos” ¢,.cos” a 30 (sin” @, +cos” a.cos” @,)
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K&t hdp phuong trinh trén véi bi€u thitc (6.15) ta c6 biéu thitc d€ x4dc dinh mémen
qudn tinh M;:
2sin @,.cos @,.cosa.sin’ a 1

mn .,
Mj:JQ-( ) . 2 P P J
30 sin” @, +cos” @,.cos” a 2 2 2 .2
—=.C0S0L—COS~ OL.COS~ (¢, —sin” @,
1

(6.16)

Chung ta thira nhan:

J1 12 mdmen quén tinh céc chi ti€t quay clia dong co.

J> 12 mdmen quén tinh tuong duong véi dong ning clia xe dang chuyén dong tinh tién.

Khi tinh todn & trén ching ta da bd qua sai s6 hé thong truc cdc ding va coi khép 1a
tuyét doi rin.

Ham s M; dat cuc dai khi @, =45 135 ...va trd vé tri s6 0 khi @, =0, 90°, ...

IV. SO VONG QUAY NGUY HIEM CUA TRUC CAC PANG:

Khi ch€ tao truc cdc ding, do sai s6 va viéc cAn bing thi€u chinh x4c nén khdi lugng
ctia truc phan bd khong déu va trong tAm cla né bi 1éch di mot doan 12 e so v6i dudng tAm
cda truc. Bdi vay khi truc quay sé& xuat hién lyc ly tAm tdc dung 1én truc 1am cho truc ¢6 do
vong y (hinh 6.12). Trong khi d6 truc dang quay nén lam phdt sinh dao dong ngang ctia

truc.
P;
l T‘

Hinh 6.12: Sd db truc khi bi vong.

Khi s vong quay clia truc dat d&€n mot gia tri nio d6 thi nhitng dao dong nay c6 thé
cong hudng vdi tan sd riéng clia hé thong .Khi xdy ra cdng hudng thi dd vong y —> 00, cho
nén truc s& giy. Gid tri s6 vong quay clia truc khi x3y ra cong hudng dudc goi la s& vong
quay nguy hiém (hoic 1a s6 vong quay tdi han).

Né&u ky hiéu Py 1a Ivc qudn tinh ly tdm, ta c6:

P; = m(y+e). (6.17)
0 day:
m-khdi lugng clia truc cdc ding.
o-van tdc goc clia truc.
Luc Py s& dugc cAn bing véi lyc dan hodi Py cia truc. Luc Py ty 1& thudn véi d6 vong y
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Pe= cy% 6.18)
Trong dé6:
E - mdduyn dan hoi khi kéo.
1 - chiéu dai truc cdc ding.
J - mdmen quén tinh doc cuia ti€t dién truc.
C - Hé s6 phu thudc tinh chat tai trong va loai diém tua:
D&i v6i truc c6 tai trong phan bd déu trén sudt chiéu dai va c6 thé bién dang tu do
trong cac di€m tua thi c= 384/5.
D6i vdi truc khong thé bién dang tu do trong cdc di€m tua thi c = 384.
Tur diéu kién cin biing hé luc suy ra:

EJ
P;=P; & m(y + e)(x)2 = cyl—3

Do d6:
2
mo-e
- - 6.19
Y="gj 5 (6.19)
C.— —mm
13

. EJ , ) X . .
NEumo® ~ 01—3 thi y — oo,nghia la xay ra hi€én tugng cdng hudng, khi d6 van toc
gbc cia truc dat d€n gia tri nguy hi€ém o

0=, = ‘/% (6.20)

Hoic 1a lic nay s6 vong quay n dudc goi 1 s6 vong quay nguy hi€m ng:
_30o, 2 CEJ
T n \ ml’

(6.21)

¢

D€ ting gi4 tri s6 vong quay nguy hi€m, nhim ting van toc cuc dai cda xe, ching ta
cAn gidm chiéu dai 1 bing cdch phan truc dai thanh cdc doan cdc ding trung gian va cic
diang chinh, con truc cdc ding dudc ché tao rdng.

D6i v6i loai truc cdc ding hd nim ty do & cdc gbi twa, chiéu dai 1 dugc thira nhan 1a
khodng cdch giita cic tAim di€m clia khSp cic ding.

Khi chon kich thuéc ciia truc cdc ding, cin tinh d&€n hé s dy trit theo sd vong quay
nguy hiém.

) B (6.22)
6] day:
Nmax — SO vONg quay cuc dai clia truc cdc ding ng vdi van tdc 16n nhat clia xe.
Vi du: Tim n, clia truc tron dic c6 dudng kinh D dit ty do trong cdc gbi da:
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nD*
64
G nP.ly
g g
v =0.78.10°N/m? (trong lugng riéng clia thép)
E=2,1.10""N/m’
C=384/5
Thay cdc gid tri trén vao (6.21) ta c6:

D
n,=12.10" o (6.23)
Sau day chiing ta s& 1ap bdng tinh n, [v/ph] cho mot s6 trudng hop thudng gip:

Loai di€m tya Truc dic ¢ D Trucrébng ¢ D va ¢ d
1 Dit ty do trong cdc diém 12.1042 1o D2 + 42

tua 1 : 2
2 Ngam 0 cac di€m tua 27.5.10° b s 10° D2 +4d2

9~ 2

Béing 6.1: Cong thitc tinh s6 vong quay nguy hi€m n,.

V. TINH TOAN THIET KE TRUYEN PONG CAC PANG:

1. Xaéc dinh kich thudc truc theo s& vong quay nguy hiém n;:

Trude hét phdi x4c dinh s6 vong quay cuc dai npax cla truc cdc ding dng vdi tde do
16n nhat clia xe:

= 22 [v/ph] (6.24)
i,
0 day:
Nemax — SO vONg quay cuc cia dong co [v/ph].
ip, - Ti s truyén s6 cao nhit clia hop sd chinh (<1)
i, - Ti s0 truy€n s6 cao nhit ctia hop sO phu.
Ti€p theo x4c dinh s& vong quay nguy hi€m n, clia truc:
ne = (1,2+2) .nmax [v/ph].
Gia thi€t bé day thanh truc réng & = 1,85 + 2,5 mm, chiing ta s& xdc dinh gia tri dudng
kinh D:
Theo bang (6.1) ta ¢6, d6i v6i cdc truc rdng dit ty do trong cdc cdc gdi tua ta cd:
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JD? +d?

n = 12.10* . (6.25)
Thay d = D - 28 vao (6.25) ta nhan dugc phuong trinh bac hai d6i véi D:
2 14
n, .l
2D*-48.D + (48°- ————)=0 (6.26)
1,44.10"

Gidi phuong trinh nay ta xdc dinh dugc dudng kinh D.

2. Tinh todn ki€m tra truc cdc diing.

1 M (O]
)
S L
Ni

Hinh 6.13

Trén hinh 6.13 1a truyén dong cdc ding tir truc 1 sang truc 2 v6i géc o > 0 néu coi
cong sudt mat mat § khdp cdc ding K 13 khong ddng ké thi cong suit clia truc 1 13 N; sé
bing cong suit clia truc 2 1a N,.

N1 = N2 = Ml.(ol = M2.0)2 (626)

Néu K 12 khép cdc ding dong tdc thi o = wy = M; =M,

Néu K 1a khép cdc ding khic toc thi o) # @, = M # M,

Tu (6.26) ta co:
® M
M,=M,—L = ! (6.27)
0, (&)
@,
® o
= M = Momax khi (_2) = (_2 min
@, @,
a
Theo (6.7) thi: (—) ., =cosa
O,
Bai vay:

Ml
Momax = (6.28)
cosa

Vé6i o> 0 thi cosa <1= Momax > My
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Vay né€u K 12 khdp cdc ding khdc toc thi truc 2 s& chiu mdmen xodn 16n hon trudng
hdp K 1a khép cdc ding dong tdc. Cho nén chiing ta sé tinh todn truc bi dong 2 tng vdi
trudng hop K 1a khép cdc ding khic toc.

Khi 1am viéc truc 2 s& chiu xodn, udn, kéo (hoic nén). Trong d6 ng suit xodn 1a rat
16n so v6i cdc tng sudt con lai, cho nén chiing ta chi can tip trung tinh truc theo gid tri
Momax:

M1 _ Memax 'lhl‘lpl

Momax = = (6.29)
cosa cosa
Ung sudt xodn cuc dai cla truc cdc ding 1a
M 1Y/ (RN N |
7= —2max MEPL O [MN/m?] (6.30)
Wy Wy .cosa
Trong dé:
Wx — Moémen chdng xoidn nhd nhi't clia truc cic ding.
nD*d
W, = =1.57D*% (6.31)
% D - N N 9 2 -
Vi 0=——-—: Bé day cua truc cdc ding.

D, d — dudng kinh ngoai va trong clia truc cic ding.
Gid tri cho phép:
[t] =100+ 300 MN/m’
Gid tri géc xodn 0 clia truc cdc ding la:
0 180 M iyl

: 0 6.32
n  GJy.cosa . (032

0 day:
Jx_MO0 men quén tinh cla ti€t dién khi xodn.
G — M6 duyn dan hoi khi xodn.
G = 80 GN/m’ = 8.10°kG/cm’
Go6c 0 cho phép:
[ 01=3°9° trén mot mét chiéu dai cda truc.
Khi tinh theo xodn thi hé s& bén du trit theo gidi han chiy khi dich chuyén 18y
khodng 3+3,5.
Khi xe chuyén dong, do cdu xe dao dong, nén khodng cdch 1 giita hai tAm ciia hai
kh6p cdc ding sé& thay ddi do sy trugt trong rinh then hoa. Liic nay truc cdc ding sé chiu
luc chiéu truc Q;

4Memax 'ihl 'ipl
= . (6.33)
Q D, +d, H

Trong dé:
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D, va d; — dudng kinh ngoai va trong ctia then hoa.

1 - Hé s6 ma sdt § cac then hoa.

Khi boi tron tt: p = 0.04+0.06.

Khi bdi tron kém: p=0.11 + 0.12.
Rinh then hoa & truc cic ding dudc ki€ém tra theo cit va chén dip. Vi then hoa lip

ghép 16ng nén ng suit cit dugc thira nhan bing:
t<[t]=30 MN/m’.
Ung suét chén dap dugc thira nhin bing:
Ged < [Ged] = 65MN/m’,

3. Tinh todn chét chit thap.

Trén hinh 6.14 13 sd @6 luc tdc dung 1én chdt chit thap.

dc
[
1 Q——.P
A e -—A

Hinh 6.14: Sd @6 luc tic dung 1én chdt chit thap.

Vi Momax >M; nén luc P dugc tinh theo Mjpax
M, M. i
p=—2m - —_— (6.34)
2R 2R cosa
Dudi tic dung cda luc P, tai mit cit nguy hi€m A-A s& xudt hién ng suit udn va cit.

Ngoai ra trén bé mit clia ¢8 chdt chit thap con chiu tng suit chén dap.
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a. Ung sudt udn:
Pl
2W

u

Cu = <[ 64] = 350MN/m?

0 day:
W,- md men chdng udn clia mit cit A-A.

b. Ung suit cit
T =%s [t1]=170MN/m?*.

o) day:
S — Dién tich ctia ti€t dién mit cit A_A.

c. Ung suét chén dép:

Gy =—<[c,]=80MN/m?

T | T

o) day:
F —1a dién tich ti€t dién cla c6 chdt (F=1.d.).
Trudng hop c6 6 bi kim boc ngoii phan lam viéc ctia c6 chdt thi luc P, cho phép 16n
nhat dudc tinh:

I.d, .
p<P, = 7800 dc]

— [MN] (6.35)

3 n

1 tgol
Iy
Trong dé:
i - s6 thanh lin hay s6 kim trong & bi.
I, d; - chiéu dai lam viéc va dudng kinh clia thanh lin hay cda kim [cm].

n, - 0 vong quay ctia dong cd tng vSi gid tri Memax.

R P
Hé s& bén dy trit k = ?b phai16n hon 1.

4. Tinh toan nang cac ding:

Luc tic dung 1én nang ciing dugc xdc dinh theo bi€u thic (6.34). Tiét dién nguy hi€m
12 tai mit cit A-A.

96



Hinh 6.15: Sd d6 luc tic dung 1én nang cic ding.

Dué6i tdc dung cda Iyc P, tai ti€t dién A-A s& xudt hién (ng suat udn va xoin:

a. Ung sud't udn:
5. =€ < [5.]1=50~80MN/m>.
W

u
u

o) day:
W,- momen chdng udn cia ti€t dién tai A-A.
N&u ti€t dién 13 hinh chir nhat thi: (xem hinh 6.15)

W, = bh%6.
Né&u ti€t dién 13 hinh élip:
W, ~ bh?/10.

(h: dudng kinh dai; b: dudng kinh ngin clia elip).

b. Ung suit xodn:

e P2 280+ 160MN/m?.
W

X
o) day:
Wx — mdmen chéng xodn clia ti€t dién tai A-A.
Né&u ti€t dién 12 hinh chit nhat thi:
Wx =K .b>h
K dugc chon theo ty 1€ h/b theo bang sau:

h/b 1 1,5 1,75 2 2,5 3

K 0,208 0,231 0,239 0,246 0,258 0,267

0,282

97




Né€u ti€t dién A-A 1a hinh élip thi:
Wx ~ n.b%h /16.

5. Vatliéu ch€ tao cic chi ti€t truyén ddng cidc ding:

Truc cdc ding dugc ché tao bing thép dng:

Thép 15A hoic 20, phan then hoa biing thép 30, 40X hoic 45 I'2.

Chot chit thip 1am bing thép: 20X, 13XT, 20XHTP. Hai loai thép dau phdi thAim
cacbon, loai sau thAm nito.
Nang cic ding ché tao bing thép 30X, 40, 45 hoic thép 35 toi cao tan.
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CHUONG VII

TRUYEN LUC CHINH

I. CONG DUNG, YEU CAU, PHAN LOAT:

1. Cong dung:

Truyén lyc chinh d€ ting momen xodn va dé€ d6i huéng truyén mdmen xoin tir chiéu
doc xe thanh chiéu ngang clia cdc nifa truc trong trudng hgp dong co dit doc.

1. Yéuciu:
—DP&m bdo ti s& truyén can thiét, kich thuSc va trong lugng nhd, khodng sdng gim xe
dat yéu cau tinh ning thdng qua clia xe.
—C6 hiéu xuit cao khi van toc géc va nhiét o thay doi.
—Pam bio van hanh ém diéu, khong dn, c¢6 tudi tho cao.
2. Phén loai:
a) Dua theo loai truyén luc chinh cé c4c loai sau:
—Loai banh ring nén (banh ring nén ring thing, banh ring nén ring cong, loai
hipoit).
—Loai banh riang tru.
—Loai truc vit.

b) Dua theo s6 cip banh ring in khép gébm c6:

—Loaidon (i, =3+7)
—Loai kép (i, =5 + 12)

c) Dua theo s6 cip truyén gdm c6:

—Loai 1 cap.
—Loai 2 c4p.
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II. CAC PHUGONG AN KET CAU CUA TRUYEN LUC CHINH:

1. Truyén lyc chinh loai don:

Truyén luc chinh loai don thudng 13 1 cip banh ring nén (ring thing hoic ring
x0dn), hoic mot cip banh ring hypoit, hoic 1a 1 cip truc vit banh vit d€ ting mdmen xoin
(ti s6 truyén i, >1) va thong qua bd vi sai truyén mdmen xoin dén hai ban truc (nira truc)
ctia xe. O trén hinh 7.1 12 cdc loai truyén luc chinh loai don. Uu di€m va nhuge di€m cla
tirng loai xin xem lai & mon ‘Chi ti€t may’.

| |

b) ¢)

Hinh 7.1: Truyén lyc chinh loai don
a) Cidp banh ring noén.
b) Ciap banh ring hypoit.
¢) Truc vit va banh vit.

2. Truyén luc chinh loai kép:

Truyén Iyc chinh loai kép c6 2 cip banh ring (1 cip banh ring nén, 1 cip banh ring
tru).

Tuy theo cdch bd tri 2 cip banh ring ma ngudi ta lai chia truyén luc chinh loai kép
thanh 2 dang: ki€u tap trung va ki€u phan tdn.

a) Truyén lyc chinh loai kép ki€u tip trung (hinh 7.2):

GOm 2 cip banh ring 1dp rdp chung vao mdt hop gidm tdc niim & giita ciu chii dong.
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Al

—{ 11—

Hinh 7.2: Truyén Iyc chinh loai kép ki€u tap trung.
a) 2 truc nim trong mit phing ngang.
b) 2 truc nim trong mit phing thing ding.

b) Truyén huc chinh loai kép ki€u phan tén (hinh 7.3):

O==m==0

Hop gidm tdc
cudi cung

i Hop gidm tdc trung tAim

Hinh 7.3: Truyén lyc chinh ki€u phan t4n loai kép.

Phan chia ciip banh ring nén va bdnh ring tru thanh 2 hdp gidm tdc:

—Hop gidm tdc trung tAm dudc goi 1a truyén lyc trung uong hay truyén luc gifta.

—Hop gidm tdc thi 2 dit & banh xe chi dong dugc goi 1a truyén luc canh hay truyén
luc cudi cung.

—Truyén lyc cudi cling ¢6 nhiéu dang:

—0 hinh 7.4 1a mdt s& phuong 4n k&t cAu truyén luc cudi cing ki€u banh ring try.
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N
N

a) b)
Hinh 7.4: Truyén Iyc cudi ciing ki€u banh ring tru.
a) Banh ring dn khdp ngoai.

b) Banh ring dn khép trong.

— Trén hinh 7.5 1a truyén Iyc cudi ciing ki€u bd banh ring hanh tinh & xe MAZ-500.

Hinh 7.5: Truyén lyc cudi cling ki€u bd banh ring hanh tinh.
1.VOng ring.
2.Banh ring hanh tinh.
3.B4nh rang trung tam.
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—Ngoai ra mdt s6 xe sif dung bd banh ring hanh tinh nén cho truyén lyc cudi cling
(hinh 7.6)

',,‘ 1 2
Y

¥l

)L|||A

Q
ZIN

Hinh 7.6: Truyén lyc cudi cling ki€u bd banh ring hanh tinh nén.

3. Truyén luc chinh hai cip:

Truyén luc chinh hai cip cho phép thay d6i ti sd truyén clia truyén Iuc chinh (igi# ioy).
Qua d6 cho phép xe cai thién dudng dic tinh kéo phit hgp véi tirng loai dudng.
Trén hinh 7.7 12 mot trudng hop vé truyén Iyc chinh hai cap.

|

Hinh 7.7: Nguyén Iy ciu tao truyén luc chinh hai c4p .
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~ ~ ’ 2 Z 2 A 2.
III. THIET KE CAC KICH THUGC CUA TRUYEN LUC CHINH:

Thiét k& cdc kich thu6c cda truyén luc chinh bao gdm: tinh todn dudng sinh L, chon
cdc sd ring zi, zp, tinh todn moduyn phdp tuyén m, & ddy ring, chon chiéu xoin va géc
xodn.

Céc budc thiét k€ truyén luc chinh dugc ti€n hanh nhu sau:

1. Chon i s8 truyén iy

(Xem lai gido trinh “Ly thuyé&t 6 t5”).

x LN . x z ~ . 1A P
2. Cin ¢ vao ig chon z; vA 7, sa0 cho tf s§ —* khong khic biét so vdi io.
z
1

-C6 thé chon z; theo kinh nghiém & bing 7.1.
1o 2,5 3 4 5 68
7 15 12 9 7 6

Bang 7.1: Diing @€ chon z;.

3. Tinh dudng sinh L theo cOng thic kinh nghi€ém:

L=143/M (7.1)

emax '10

Trong dé:
L - chiéu dai dudng sinh [mm)].
Memax - mdmen xodn cuc dai ctia dong co [Nm]
i - Ty s8 truyén ctia truyén lyc chinh.

4. Tinh todn va chon mdduyn phdp tuyén:

Vi cdc ban kinh vong tron co sG clia cdc banh ring chi dong va bi dong G day la:

. z,.m,
= —1 L
2cosp
zZ,.m
rz — 2 n
2cosp
Cho nén theo kich thudc hinh hoc cia banh ring ta c6:
Lcosf

m, = (7.2)

0,5\z; +2;
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0 day:
B - géc nghiéng dudng xodn clia ring.
Z1, Z>-s0 ring bdnh ring chii dong va bi dong cla truyén luc chinh.
Rei
Il
I'tbl

=

T'th2

Hinh 7.8: C4c thong s6 hinh hoc cia cip banh ring nén.

5. Thudng chon:

oy = 20° (g6c an khdp ti€t dién phdp tuyé&n cho xe ti).

B=35"+45°

o = 17 “30 hoic 16° hodc 14° (g6¢ dn khép ti&t dién phdp tuyén cho xe du
lich).

6. Xic dinh méduyn phap tuyén & ti€t dién trung binh:

L-0,5b

1’nntb = 1’nn

(7.3).

0 day:
b-chiéu rong clia ring.
D4i v6i banh ring chi dong:
b=(0,25+0,3).L  cho xe du lich.
b=(0,3+0,4).L  cho xe tai.
D&i v6i banh ring bi dong ciing chon nhu ddi véi banh ring chii dong hodc ngin hon
3+4 mm.
Céc thong sd con lai clia ring nhu: chiéu cao ring clia banh ring chi dong (thudng 1a banh
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ring nhd) va banh ring bi dong (thudng 13 banh ring 16n), chiéu cao dinh ring, chin ring,
hé s6 dang ring va cdc thong s6 khic ching ta tra trong cdc bdng & sach “Chi ti€t mdy”.

Chiéu xodn clia banh ring nén dudc chon sao cho dé luc chiéu truc ctia banh rang
chli dong huéng tir dinh xudng ddy nén d€ day banh ring nén chii dong ra khdi banh ring
bi dong (trdnh bi ket ring). Mudn vy khi xe chuyén dong tién banh ring nén quay theo
chiéu kim ddng hd, n&u ding tir phia dong co hay tir phia ddy 16n clia banh ring nén chii
dong thi chiéu xodn phdi 12 xodn trdi (tic 12 ring cang di xa ta cang di vé phia tay trdi).
Nghia 1a chiéu quay va chiéu xodn phdi ngugc chiéu nhau.

IV. TEINH TOAN TRUYEN LUC CHINH:

Chiing ta xét trudng hop truyén lurc chinh véi mot cip banh ring nén ring xoin.

1. Phan tich lyc tac dung:

Hinh 7.9: Phin tich lyc tic dung 1€n cdp banh rang ndn.

Gi4 thi€t diém dit luc (diém A) nim trén ban kinh trung binh ry. Chiing ta s& phan
tich luc tdc dung tuong hd N giita hai banh ring thanh ba lyc thanh phan:

- Luc vong P.
- Luc chiéu truc Q.

— Luyc huéng kinh R.
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Trén hinh 7.9: Trong mit phing vudng géc véi dudng xodn clia ring, lvc N phan tich
thanh hai lyc P va P, (géc giita N va Py 1a o va P,LP,). Luc P, lai dugc phén tich thanh hai
lyc: P va S, trong d6 luc S theo phudng dudng sinh va luc P theo phudng ti€p tuyén véi
vong tron lan (géc gitta P va Py 1a B va P1S ).

Gi4 tri cdc luc thanh phan dugc tinh nhu sau:

P= M (7.4)
Ly
S =P.tgp (7.5)
P.tga
P, =P .tga = (7.6)
cosf3

Trong d6 M 1a mOmen tinh todn tdc dung 1€n banh raing dang xét (xem lai chuong 2).

P .coso To

Hinh 7.10: Phin tich cdc luc P, va S thanh céc Ivc thanh phan.

Trong 3 luc thanh phin trén day, n€u chiing ta ti€p tuc phan tich S va P, thanh cic luc
thanh phan theo chiéu x (chiéu doc truc) va theo chiéu y (chiéu huéng kinh) (hinh 7.10)
Sau dé tong hgp cac thanh phan nay lai theo chiéu x va y, ching ta nhan dugc luc
chiéu truc Q va lyc huéng kinh R:
Q:Z:Xi =P,.sinp—S.cos@ (7.7)
R:ZYi =P,.cosp+S.sing (7.8)
Thay gid tri P,va S tir (7.5) va (7.6) vao (7.7) va (7.8) va trong trudng hop tdng quat
ta co:

Q= P (tga.sin ¢ FsinP.cos (p) (7.9)
cosf3

R = (tg(x.cosq) + sinB.sin (p) (7.10)

cosf3
Qui dinh chon d4u trong biéu thitc (7.9) va (7.10) theo bang (7.2)
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Chiéu cia M Ring xodn | Luc Q (7.9) | LucR (7.10)
Phai - +
Duo
ng (+) Tréi " -
n Phai + -
Am (-
m(-) Trdi - +

Béang 7.2: Diing @€ chon dau cho (7.9) va (7.10)

a) b)

Hinh 7.11: Qui dinh chiéu xodn clia ring.
a) Xodn phdi.
b) Xoin tréi.

Chiéu xodn ctia ring dudc qui dinh & hinh (7.11). Khi nhin vao d4y nhd ctia banh ring
nén ring xoin, néu thdy dudng ring di khdi ddy nhd (hoic cang di xa ta) theo chiéu thuin
kim dong hd goi 12 chiéu xoin phdi, theo chiéu ngugc kim dong ho 1a chiu xodn trdi.

Khi nhin vao ddy 16n thdy banh ring quay theo chiéu thuin kim déng hd 124 mdmen M
duong, chiéu ngugc kim dong hd 12 mémen M am.

Chiéu duong cta luc chiéu truc 1a huéng vé ddy 16n va clia lvc hudng kinh 1a huéng
vao tim.

Truyén lyc chinh & 6t6 dudc tinh todn theo Gng sudt udn va ti€p xic.

2. Tinh todn ki€m tra @ng suét udn:

P
=< 7.11
T 085bm, y o] @1

o) day:

108



m,, —modun phip tuy€n & ti€t dién trung binh, dugc tinh theo (7.3)

y —hé s6 dang ring dugc tra bing (xem lai mon “Chi ti€t may” ) theo s6
rdng tuong duong.
S6 ring tuong duong dugc xdc dinh nhu sau:
D&i v6i banh ring nén chi dong:
Zl

Ziy=—"—"°— (7.12)
“d cos @, cos” B

D4i v6i banh ring nén bi dong:
Z,

Zyg = - -
cos@, cos” B

(7.13)

3. Tinh todn kiém tra ng suét ti€p xdc:

Ung suat ti€p xiic dugc tinh theo cong thifc clia gido trinh “ Chi tiét mdy’”:

. 2
o, = |E i +1) <[] (714
* \bcosa y(L-0,5b)i,sino h

Trong do:
E =2,15.10° MN/m” — mdduyn dan hdi ciia vat liéu banh ring
v =1,15 +1,35 : chon theo gi4 tri 16n hodc nhd cla gbc xodn B
o - goc an khép.

4. Tinh todn cip banh ring hypdit:

D&i véi banh ring hypdit cAn chid y phin tich Ivc riéng cho tirng banh ring chi
dong (1) va banh rang bi dong (2).

a. Bénhring chd dong:
Lip1

o) ddy: M - modmen xoin tic dung 1&én banh ring [Nm]
I — bdn kinh vong tron ldn trung binh ctia banh rang chi dong.

Q= il (tgoc sin@; ¥ sin 3 cos (pl)
cosf

R, = P1 (tgoc cos @ = sinf; sin (pl)
cosf

Trong do:
o - goc an khdp ctia banh ring.
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Bi - gbc nghiéng riang clia banh ring chi dong.
@1 - nka géc dinh cia banh ring chd ddng.

b. Bédnh ring bi dong:

cosf,

cosf,

Qy = il (tgocsin(pz +sin P, coscpz)
cosfy

R, = L(tgoc COS Py sin P, sin (p2)
cos By
Trong dé:
B> - GOc nghiéng ring ciia banh ring bi dong.
¢2- Nia géc dinh cla banh ring bi dong.

V.CAC BIEN PHAP TANG CUONG PO CUNG VUNG CUA TRUYEN LUC CHINH:

1. Bénh ring va truc chd déng:

Thudng c6 hai cdch bd tri gdi d banh ring nén chi dong: bd tri cong x6n (hinh
7.12a) va bo tri hai phia (hinh 7.12b)

77 77/ 7
%29 2.7
I\_ _ \ _ _

a) b)
Hinh 7.12: SJ @6 6 d3 truc chi dong.

Phuong 4n bd tri g8i dd hai phia c6 do ciing vitng cao nhung cong nghé ché tao vd
clia truyén lyc chinh sé phifc tap. Loai nay thudng diing trong trudng hdp mdmen xoin
truyén qua truyén lu'c chinh qud 16n, ¢6 kha ning gay bi€n dang dang ké.

Phuong 4n bo tri ki€u cong xdn khd phd bi€n & 6t6. Trong trudng hgp nay thudng
diing bac dan thanh lin nén dinh quay vao dé gidm d6 cong x6n a, do d6 gidm dudc
momen uén & dau cdng xon (hinh 7.13).
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Hinh 7.13: Cdch bd tri truc cht dong.
a) So @6 bi€n dang truc chi dong.
b) D6 thi bi€n dang.

1; 2: Cac 10 xo.

Pé€ ting dd ciing vitng k&t ciu theo chiéu truc, cdc bac dan thanh lin nén dugc 1ip
ghép véi ging ban dau. Thuc chit clia do ging ban dau la khi diéu chinh & lin khong
nhitng hoan toan khic phuc khodng hg gita cac vién thanh lin, ma con gy ra sy bién dang
dan hdi nao d6 trong cac chi ti€t clia § lan. Ban chdt clia dd ging ban diu, thé hién bing
s6 dd (hinh 7.13) thay dd bié€n dang dan hoi biing hai 10 xo 1 va 2. Néu khong c6 do nén
ban diu, quan hé gitta Ivc chiéu truc Q va do nén cda 10 xo la:

Q=cf [N]
O day: c- d6 cling ctia 10 xo
f — d6 bi€n dang clia 10 xo (trén dd thi 1a dudng nét dit)
Né&u dd nén ban dau, luc Q dugc tinh nhu sau:
Q=2.cf [N]

Trén do thi 12 dudng nét lién OA. Nhu vy khi c6 @6 ging ban dau, trong ciing 1 gid
tri Ivc chiéu truc Q, su bi€n dang c6 gidm. Do d6 can phai khic phuc cic khe hé trong dau
bac dan.

Do ging ban diu c6 4nh hudng dén tudi tho clia truyén luc chinh, dd ging nay ting
sy an khép giita cdc banh ring nén dugc 6n dinh hon, nhung 1am cic chi ti€t chéng mon.

2. Béanh ring va truc bi dong:
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P& ting ty so truyén, banh ring bi dong thudng c6 dudng kinh rit 16n so vdi banh
ring chii dong. Trong nhiéu k&t cAu cé nhitng di€m tua d€ gidi han sy dich chuyén cia
banh ring bi ddng do Iyc nhiéu truc sinh ra (hinh 7.14)

Hinh 7.14: S db céc loai di€m tua.

Khi dit di€ém tua phdi tinh todn sau d6 d€ banh ring bi dong dich chuyén qud gidi
han cho phép (0,25 mm) méi cham vao di€m tua.

C6 loai di€ém tya khong di€u chinh (hinh7.14a) mii bing ddng thau va loai di€m tua
con lin (hinh 7.14b) biing c4ch thay chdt 1 biing buldng.

Céc bac dan d3 truc bi dong 12 cdc & thanh lin nén dinh quay vé hai phia, muc dich
dé gidm khodng cdch a, ¢ do d6 gidm dugc mdmen udn, ting d6 cling vitng cho truc bi
dong (hinh 7.15).
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Hinh 7.15

VI. VAT LIEU CHE TAO TRUYEN LUC CHINH:

D&i v6i banh ring chiu tdi nhd: dugc lam bing thép hdp kim crém mingan 20 XGP.
Da6i véi banh ring chiu tdi I6n va truc 1am bing thép hgp kim 20XH2M; 15X.
V4 truyén lyc chinh dic bing gang rén K435- 10,K435-12,K435-13.
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CHUONG VIII

VI SAI

I. CONG DUNG, YEU CAU, PHAN LOAT:

1. Cong dung:

Vi sai dit giita cdc banh xe chii dong clia mot cau nhim bio ddm cho cdc banh xe dé
quay vdi van tdc khic nhau khi xe vong, hoic chuyén dong trén dudng khong bing phing,
hoic ¢6 sy khdc nhau gifta ban kinh ldn clia hai banh xe, dong thdi phdn phdi lai mdmen
xo0dn cho hai nita tryc trong céc trudng hgp néu trén.

Vi sai dit gifta cdc cau chli dong c6 cdng dung phan phdi mdmen xodn cho cic ciu
theo yéu ciu thi€t k&€ nhim ning cao tinh ning kéo clia xe c¢6 nhiéu ciu.

2. Yéuciu:

— Phan phdi momen xodn tif dong co cho cdc bianh xe hay cdc ciu theo ti 1& cho
trudc, phit hgp véi momen bam ciia banh xe (hay ciu xe) véi mit dudng.

— DPam bdo s6 vong quay khdc nhau giita cdc banh xe chii dong khi xe quay vong,
hoic xe chuyén dong trén dudng khong bing phing, hoic khi ban kinh lin cla hai
banh xe chti dong & cling modt cau khong bing nhau.

- Ké&tcau gon
3. Phén loai:

a) Theo cong dung chia thanh 3 loai:

— Vi sai gilta cdc banh xe.

— Vi sai giita cdc cau.

— Vi sai giita cdc truyén luc canh.

b) Theo mifc 6 ty dong chia thanh 3 loai:

— Vi sai khong c6 ham.

— Vi sai c6 him bing tay.

— Visai ham ty dong.

¢) Theo két cau chia thanh:
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— Vi sai bdnh rdng nén.

— Vi sai banh rang try.

— Visaicam.

— Vi sai truc vit.

— Vi sai ma sdt thuy luc.

— Visaicé ti s truyén thay doi.
— Vi sai ¢6 hanh trinh tu do.

d) Theo gi4 tri hé s8 ham chia thanh:
— Vi sai ma sdt trong nho (ks =0+ 0,2)
— Vi sai ma sét trong 16n (ks = 0,21 + 0,7)

— Vi sai ham cing (ks > 0,7)

II. PONG HOC VA PONG LUC HOC CUA VI SAI :

Chiing ta xét trudng hgp thudng gip d6 1a: Vi sai banh ring nén d6i xitng (hinh 8.1)

Céc bd phan chinh gébm cé:

V4 vi sai 1 gin lién v6i banh ring bi dong 5 clia truyén lyc chinh va ludén cé van toc
géc nhu nhau. C4c banh ring hanh tinh 2 ¢6 truc gin 1&én vd vi sai 1. S6 lugng banh ring
hanh tinh phu thudc dd 16n mémen xodn cin truyén.

®o No Mo

5]
ﬁ\

Hinh 8.1: SJ d vi sai nén dit giita cic banh xe chii dong.

MH

=

_—

[
N

£~ TN =

Ve RN

Thudng gdp 1a 2 hodc 3, hodc c6 khi la 4 banh rang hanh tinh. C4c banh ring hanh
tinh quay tu do quanh truc clia né va ludén in khép véi cdc banh ring nia truc 3, dong thdi
cdc banh ring 2 cuing quay vdi v 1. Cdc banh ring 3 ndi citng véi cdc nita truc 4.
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Bdi vay khi cdc banh ring 3 quay sé lam cho cdc banh xe quay theo. Vi cdc banh
ring 2 c6 thé tham gia mot lic 2 chuyén dong nén vi sai 1a cd cdu hai bac ty do.

1. Pdng hoc cia vi sai:

Trong phin nay chiing ta s& xét mdi quan hé giita s6 vong quay (hoic van téc géc)
clia nia truc bén trdi va bén phai.

Khi xe chuyén dong thing, mit dudng biing phing, ban kinh lin clia cdc banh xe chii
dong bing nhau thi stc cdn tdc dung 1én hai bdnh xe chld dong bing nhau. Liic nay b4dnh
ring hanh tinh khong quay quanh truc ctia né (do tong momen tic dung Ién truc clia né
bing khong), cho nén cdc banh ring nita truc c6 cling s6 vong quay vdi vo vi sai n,.

n’ =n” =n,

n’; ® —sb vong quay va van toc goc nita truc bén trdi.
n”; ®” —sd vong quay va van tdc géc nita truc bén phai.
no; M, — SO vONg quay va van tdc géc clia vo vi sai.

Khi xe bit ddu quay vong va chuyén dong trén dudng cong, lic nay stc cin tic dung
1én hai banh xe chii dong khac nhau, cho nén tdng mémen tic dung 1én truc ctia cdc banh
rang hanh tinh khdac khong, bgi vy cdc banh ring hanh tinh s€ quay.

Gia thi€t xe quay vong sang trdi thi ni¥a truc bén trdi sé gidm sd vong quay di mot
lugng 12 An

An’ = Ny é
7

Trong dé:

n,— sO vong quay ctia banh ring hanh tinh.
Z,— s0 ring clia bdnh ring hanh tinh.
7’ — s0 ring clia bdnh ring nia truc bén trai.

Né&u trude khi quay vong n’ = n” = n, thi khi dang quay vong sang trdi s§ vong quay
ctia bdn truc bén trdi gidm di con lai la:

Z3
nN'=ng—Ny—= 8.1
0 2 7' (8.1)
Liic d6 s6 vong quay clia nifa truc bén phdi sé ting 1én 1a:
n":n+n2% (8.2)

Cho trudng hgp vi sai doi xdng thi Z'=Z" va tir (8.1) va (8.2) suy ra:
n'=n"=2n, (8.3)
Nhu vay téng s& vong quay clia cic nita truc khi xe chay thing ciing nhu khi xe quay
vong déu bing hai 1an sd vong quay clia v4 vi sai.
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Tur (8.3) ta tha'y: néu ham hoan toan mot nita truc, vi du n’= 0 thi suy ra n’ = 2n,. Lic
nay banh ring hanh tinh quay xung quanh truc ctia né va lin trén banh ring nia truc trai
dang dung yén.

Trudng hgp thit hai gid thi€t v vi sai ditng yén, tic 1a n, = 0 thi ta suy ra tir (8.3):
n'= -n” nghia 12 néu quay banh ring trdi theo mot chiu va ham v4 vi sai lai thi banh phai
s& quay ngudc chiéu v6i s6 vong quay biing nhau. Trudng hgp nay x3y ra trong thuc t& khi
phanh dot ngdt biing phanh tay (néu co cAu phanh ndy nim & truc thit cap clia hop s0). Liic
nay truc cdc ding dirng lai va din dé€n vé vi sai cling dirng lai. Do hai banh xe c6 hé s6
bam v6i dudng khong bing nhau nén c6 thé quay véi van tdc bing nhau, nhung vé hai
huéng ngugc nhau.

Nhu ching ta da bi€t o = Z—g va k&t hdp véi (8.3) chiing ta suy ra:

O+0"'=20q (8.4)

2. Pong luc hoc clia vi sai:

0 phin nay chiing ta s& kh3o st viéc phan bd momen dén cic nira truc khi c6 tinh
dé&n ma s4t & bén trong co ciu vi sai.
Gi4 thi€t xe dang chuyén dong 6n dinh, chiing ta sé c6 phuong trinh cAn biing

momen:
My =M'+M" (8.5)

M, — mdmen truyén dé€n vé vi sai dang xét
M'— mémen truyén dén nita truc bén trai
M- mémen truyén d€n nita truc bén phai.
Pé€ tinh d€n mat mat trong vi sai do ma sit giita cdc chi ti€t khi vi sai hoat dong,
chiing ta thira nhAin mémen ma st M, khi van tdc géc clia cdc truc khdc nhau.
Liic ny gi4 thi€t xe dang quay vong sang phai (o'> ") thi cong suit mat mat do ma

sat N, s€ la:

Ny = Mr((”;“’"j (8.6)

Trong trudng hdp ndy téng cong suit truyén dé€n cdc nifa truc phdi biing cong suit
truyén dén v4 vi sai trir di cong sudt mat mat N, :
N +N”=N,-N;
Tuac la:
M.o'+ M".0" = My.0,—N; (8.7)
Trong dé:
N’ — cong suit truyén qua nia truc trdi.
N” — cong sud't truyén qua nia truc phai.
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N, — cong suat truyén qua v vi sai.
Tir (8.6) dén (8.7) ta c6:

M'o+M".0"= M o0, — Mr(wg‘” j (8.8)
Thay (8.4) va (8.5) vao (8.8) ta co:
M =0,5(M, - M,) (8.9)
M" =0,5(My + M) (8.10)
LAy (8.10) chia cho (8.9) ta dugc:
M Mo+ M, s
M M, -M,

Bi€u thifc (8.11) cho thdy ty s6 mdomen phidn bd trén cdc nka truc phu thudc vao
momen ma sit M, & bén trong vi sai. D& dang thdy ring M” > M’ va su phin bd lai momen
nay phlt hop vdi sy thay d6i mémen can tdc dung 1én hai banh xe trai va phai. B&i vi khi
xe quay vong sang phdi (nhu gid thuy&t da néu) thi mdmen cédn tdc dung 1én banh xe bén
phdi 16n hon moémen tdc dung 1én banh xe bén trai.

Né&u xe quay vong sang trdi thi moémen cdn tdc dung 1én bdnh xe bén phai s& nhé hon
moémen can tdc dung 1é€n banh xe bén trdi va chifng minh tuong tu nhu trén ta lai ¢6 M’ <
M.

Nhu vay khi tinh todn cdc nita truc va cdc bdnh ring nita truc, chiing ta phai l1dy gid
tri moémen bing mdt nta mdmen truyén dén vi sai nhan véi hé s6 du trit k > 1.

. ANH HUGNG CUA VI SAI PEN TINH CHAT KEO CUA XE:

Tinh chit kéo cia xe dudc thé hién qua tdng luc kéo clia cdc banh xe chi ddong. Nhu
chiing ta da bi€t luc kéo cla cdc banh xe chii dong bi gidi han bdi cdc luc badm giita cic
banh xe v6i mat duong. Nhu vay, cdc luc bdm gilta cdc banh xe v6i mit dudng xdc dinh
tinh chit kéo t6i han clia xe.

Trong khi d6, cdc luc bim v6i mit dudng thay ddi ro rét khi trong hé thong truyén luc
¢ vi sai hodc khdng c6 vi sai. Va né€u c6 vi sai thi mic d6 hoat dong clia cdc vi sai s& dnh
hudng dén gid tri cdc Iyc bam, tifc 12 ¢6 dnh hudng dén tinh chat kéo clia xe.

Vay tru6c khi xét d€n dnh hudng clia vi sai dén tinh chit kéo cla xe, ching ta phai
lam quen vdi hai hé s6 sau ddy dic trung cho mitc dd hoat dong clia vi sai:

1. Hé s6 him cila vi sai:

M, M"'-M'
kh =i " 1
M, M"+M
Khi ma sdt bén trong vi sai M; =0 thi k, =0.
Khi ma sit bén trong ting dan 1&n thi gi4 tri k;, cling ting din 1&én va khi M, = M, thi
kp=1, Idc nay vi sai bi hAm hoan toan (khong hoat dong dugc).

(8.12)
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Nhu vay khi k, nhin mot gid tri bat ky trong khodng < 0,1 >, thi gid tri d6 cho thdy
mitc do hoat dong clia vi sai nhiéu hay fit.

P& ting kha ning bim clia cdc banh xe chli ddng, ngudi ta thudng ham cdc bo vi sai
lai.

Tuy nhién d€ si dung triét d€ Iyc bam cla cdc banh xe chd dong v6i mit dudng,
ngay ca khi hé s6 bdm ¢ dudi mdi banh xe rat khdc nhau, ciing khong nhat thi€t phdi him
vi sai hoan toan véi k= 1.

Tir (8.12) chiing ta c¢6 thé tim dudc gia tri tdi uu clia ky, néu ta thay thé€ M’, M” bing
cdc gid tri khdc nhau 16n nhat, c6 thé c6 dudc trong thuc t€ do sy khic nhau clia ¢ dudi mdi
banh xe.

Gi4 thi€t ta c6 loai xe bd tri theo cong thitc 4x2, tdi trong 1én hai bdnh xe chli dong
déu bing nhau.

Trong nhiéu trudng hdp mot trong hai banh xe bi trudt quay (do hé s6 bam ciia dudng
dudi hai banh xe khdc nhau) va xe khong chuyén dong dudc. Gia thi€t mot banh xe & vi tri
clia dudng c6 hé s6 bdm Qpax va mot banh xe & vi tri dudng c6 hé s6 bam @iy, Lic nay goi
0,5Z; 12 phdn luc tic dung 1én mdt banh xe chii ddng & cAu sau va 1y, 13 ban kinh lin clia
banh xe ,ta cé:

M = O,S.Zz.(pmin.rbx
M” = O,S.ZQ.QmaX.I‘bX
Trudng hop xAu nhat 12 khi Quax= 0,8 va @min = 0,1 thay cdc gid tri trén vao (8.12) ta

_ O’S'ZZ'rbx ((Pmax _(pmin) _ 0’8_0,1 ~0
057,10, (9,0 TP ) 08+01

Thuyc t€ cho thdy véi cdc gid tri k; > 0,78 khong 1am cho tinh chi't kéo ciia xe ot hon.

Thong thudng cdc gia tri Gmax VA Gmin dUGi cdc banh xe chénh 1éch nhau khong nhiéu
nén k,=0,3-+0,5.

N&u ky cang 16n thi xe sé rat khé diéu khién, vé xe mon nhanh va khi gip dudng tron
c6 thé c6 hién tugng xe trudt ngang.

Trong trudng hgp mdémen ma sat M; tu sinh ra bén trong vi sai khi vi sai lam vi€c thi
kp dudc goi 1a hé sd tu ham.

Trudng hdp n€u mémen ma sit M, sinh ra do co cAu hdm vi sai thi ky, dugc goi 1a hé
s6 ham cudng bic.

Pdi véi vi sai hinh nén hé s6 tw him k, = 0,1.

78 (8.13)

h

2. Hé s6 gai vi sai k,:

k12 ti s§ gitta momen truyén d&€n banh quay chdm va banh quay nhanh:
M||
Trong dé6:
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M’ — mémen truyén d&n banh xe quay nhanh.
M” — moémen truyén dén banh xe quay chim.

T (8.12) va (8.14) ta ¢c6 mdi quan hé giita ky va kg:
K - I+k,
g
-k,
Nhu vay khi ky thay ddi tir 0 d&€n 1 thi k, sé thay ddi tuong dng tr 1 dén oo.

(8.15)

3. Anh hudng ciia vi sai d&n tinh chit kéo clia xe nhiéu ciu:

a) Gij thiét xe c6 n cAu chli ddng, khdng c6 vi sai gifta cdc cau ( truyén dong cing)
va céc vi sai gilta cdc bdnh xe da bi hdm cing:

Chiing ta ky hiéu: Z,’, Z,”, Zy’, Z>”, ..., Zv’, Z”> 12 cdc phdn lyc thing ding clia
dudng tic dung I&én banh xe chi dong tuéng Gng v6i cdc cau 1;2; ...;n va @i, @1, 92,
®2, ..., On’, @y 12 gid tri hé s6 bdm clia cdc banh xe tuong ng.

Trong trudng hdp nay luc kéo § mdi banh xe dat gid tri cuc dai va bing luc bim cla
bdnh xe d6 v6i mit dudng. Lic nay luc kéo gidi han clia xe theo diéu kién bam sé& a:
Xeh =Z/' Q) +Z" 0+ 42,0, + 2, "9, "'= Z(Zi'(PiUFZi”(Pi”) (8.16)

i=1

b) Xét trudng hgp xe c6 n ciu chii dong nhu & muc a nhung lic ndy vi sai gitta cdc
bédnh xe hoat dong tu do ( hoan toan khong bi him):
Gia thi€t ma sdt bén trong cdc vi sai vd cling nhd M, ~ 0 nén k;, coi nhu bing
khong, ltic nay vi sai s& phdn bd déu mdmen cho hai banh xe trdi va phdi: My’ = M;”’
Liic nay lyc kéo gidi han clia xe theo diéu kién bam sé& 1a:

Xgh = Zl(plmin +ZZ(p2min T +Zn(anin = zzi(pimin (817)

i1
Trong dé:
71,7y, ..., Zn - 12 phan lyc thing ding cia dudng 1én cAu thit 1;2; ...;n
@1mins P2mins +--» Pnmin - 12 hé s6 bam nhd chon tir hai hé s6 bdm clia banh xe
trdi va phdiclia cau thit 1;2; ...; n.

c) Xét xe c6 2 ciu chli dong (4 x 4), c6 vi sai gifta cdc cau va vi sai giita cdc banh xe
déu 12 loai d6i xitng:
TAt ca céc vi sai déu khdng bi ham (gid thi€t M; ~ 0 nén k;, = 0). Lic nay luc kéo
gi6i han clia xe theo diéu kién bam sé& 1a:
X =(Z,+Z, )9 (8.17)
0 day:
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@min — hé s6 bam nhd nhA' trong tA't cd cdc hé s6 bam clia cdc bdnh xe chd dong véi
mit dudng.
Nhu vay néu trong hé thong truyén luc c6 st dung cdc bd vi sai va chiing & trang thai
hoat dong tu do (khdng bi ham) va néu hé s6 bdm dudi clia cdc banh xe khdc nhau thi tinh
chi't kéo clia xe s& kém di (tic 12 tdng cdc lyc kéo clia cdc banh xe chii dong sé& gidm).

d) Quan hé giira Iyc kéo va hé s& him vi sai:

d1) Trudng hdp 1: hé s6 bam dudi 2 banh xe trai va phdi chénh Iénh nhau khong

nhiéu
- D&i véi banh xe quay nhanh:
M 05M,-M M
x =M _05M, =M,) _ M, (1-k,) (8.18)
rbx I‘bx 2rbx
- D6i v6i banh xe quay cham:
M" 05(M_,+M M
xr=M_0oM, +M,) _ M, (1+k,) (8.19)
I.bx I.bx 2rbx
Trong dé:

X’, X” — Luc kéo ctia banh xe quay nhanh va quay cham.
M’, M” — Momen xoin truyén d&€n banh xe quay nhanh va quay cham.
Ta thdy X’ va X” 12 ham s6 bat nhat clia k,. Khi bi€u dién trén db thi thi:
X+ X’ = % =const. Tai gid trik, =0thi X’ =X" = & (hinh 8.2)
I'xb 2ryp
Khi k;, bi€n thién tir 0 d&€n 1 thi X’ gidm din va X ting dan; Phan bén phdi dd thi ta
v& dudng chaAm chim vi doan nay bi€u dién céc gid tri ciia luc kéo vé6i ¢ > 0,75 qua 16n.
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XV XH
X'+ X"

- Kh

-

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
0.

Hinh 8.2: P) thi bi€u dién mdi quan hé ciia X’, X” vdi K;, khi hé s& bam chénh 1éch
nhau khdng nhiéu.

d2) Trudng hgp 2: Hé s6 bdm dudi hai banh xe trdi va phai chénh l&éch nhau rat
nhiéu (hinh 8.3)

Xl Xn //
/
/
/
7/
| /
' /
Ly
(4
|/
Xll I
!
|
| Kh
_l I ]
0 0.5 0.78 1

Hinh 8.3: M&i quan hé ctia X, X” vé6i K;, khi hé s6 bam chénh I&ch nhau rat nhiéu.

Theo biéu thiic (8.14) ta c6:
MII
M" 1 X' 14Ky
=— =X _= _ 8.20
oM M X 1k (8.20)

Mox

k

Suy ra:
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X” - X’ 1+ kh
1-kp,

z
va X’ dugc tinh nhu sau : X'ZTZ-(Pmin
o) day:

QOmin = 0,1, QPmax = 0,75
Z,— phan lyc thing ding cia dudng 1én cAu sau chii dong.

IV. KET CAU VA TINH TOAN MOT SO BO VI SAT:

1. Visai dit gitta hai bdnh xe chi dong:

Thudng gip cdc bd vi sai nay thudc loai doi xing. S& dung thong dung hién nay la vi
sai bidnh rdng nén, vi sai banh ring try, vi sai cam va vi sai tryc vit.

a) Vi sai d6i xitng ki€u banh ring nén:
P dudc trinh bay & phan II ciia chuong nay.
b) Vi sai d6i xting ki€u banh ring try:

Trén hinh (8.4) 1a vi sai d6i xitng ki€u banh ring tru dugc st dung trén xe Tatra 111
ctiia cdng hoa CZECH.
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Hinh 8.4: CAu tao bd vi sai ddi xitng ki€u banh ring tru
C. Can din (10ng ring).
1 va 2: Cac banh ring trung tam.
3 va 3": C4c banh ring hanh tinh.

Qud trinh phat trién vé két cAu dé€ di d€n mot phuong 4n doc ddo dugc phan tich nhu
sau:

Tir mot co cAu vi sai khong ddi xitng ki€u banh ring tru (hinh 8.5a) 1ip thém banh
ring hanh tinh 3’ s& thu dugc k&t cAu mdi (hinh 8.5b).

Ché tao banh ring 3’ v6i bé rong 16n hon va do d6 c6 thé thay banh ring trung tim 2
dn khdp trong thanh dn khép ngoai (hinh 8.5¢).

Co cAu nay vain chua phai 12 vi sai d6i xitng. Néu mé rong dan cin c thanh khung va
lip ghép banh ring 3, 3’ sao cho cdc diém in khdp khong ciing nim trén mot mit phing,
ddng thdi bdo ddm diéu kién Z; = Z, va Z3 = Z3’(hinh 8.5d) chiing ta nhian dudc vi sai d6i
xting ki€u banh ring tru.
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I
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T b)
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3
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J _ 1 I 2L
— — |
— — | —
|
IJ 2 I
4 I__L__
©) 1 d) C _T_
3

Hinh 8.5: Phin tich qu4 trinh phat trién k&t cAu phuong 4n bo vi sai d6i xting ki€u banh
rang try.
a) Vi sai khong ddi xiing dn khép trong 1 can.
b) Vi sai khdng d6i xitng dn khép trong 2 can.
¢) Vi sai khong ddi xitng i@n khép ngoai.
d) Vi sai d6i xitng.

¢) Visaicam:
P& ting ma sit trong; nang cao kha ning ty him, ngudi ta dd ché tao cic loai vi sai

cam ddt huéng kinh va vi sai cam dit huéng tam. & trén hinh (8.6) 1a vi sai cam dat huéng

tam.
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¢ 3
2
=7 7 - 90-(B2+20)
' 90—(BT-2¢)
¢ C)
; Kn
, 0.8t
_ N2 0.6/
2o 0.4}
0,2 o
b) o 204060 P2

Hinh 8.6: Vi sai cam dit huéng tam.
a) K&t ciu vi sai cam.
b) So dd Ivc tic dung.
¢) Tam giac lyc.
d) P thi mdi quan hé K;, — B..

K&t ciu va nguyén 1y 1am viéc nhu sau:
Momen xodn tir banh ring nén bi dong truyén qua vong ngin 1 ¢ chita cdc con chay
2. PAu ngoai cla cdc con chay ty 1én mit cam trong clia v ngoai 3, dau trong ty 1én mit

cam ngoai clia v trong 4. Hai vé 3 va 4 ndi cling v6i cdc nita truc bing then hoa. Khi xe
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quay vong, cdc con chay trudt trén cdc mit cam, phan phdi dén céc nita truc nhitng toc do
gdc khdc nhau. Loai vi sai nay c¢6 k&t cAu don gidn, gon va nhe.

Gi4 tri hé s6 ham ky, clia vi sai cam phu thudc vao hé s6 ma sdt giita cdc con chay véi
cdc mit cam va phu thudc vao géc dinh cam a. Khi oo = 35° thi k= 0,3 ,khi oo = 6° thi k= 1

Gid tri trung binh cta ky1a : ky= 0,4+ 0,5.

S dd cic luc tdc dung Ién cdc con chay dudc biéu dién & hinh 8.6b:

Ni, Np, R 1a cdc hgp luc tdc dung 1én con chay tir phia vd ngoai, vd trong va vong

ngdn. Gia tri ¢ 1a géc ma sat.

Tu tam gidc lyc (hinh 8.6¢) ta c6:

N N

0" — (B, +20)] sinp0° — (B, ~2¢)]

Suy ra:
cos(B, —2¢)
] COS(B2 + 2(p)
Momen & vo trong (dng v4i banh xe quay chdm hodc dirng)
M” = Npsin(Bz + ).z
Momen G v6 ngoai (fng v4i banh xe quay nhanh)
M’ = Nisin(B; - ¢).ry
Hé s6 ham vi sai k;, dudc tinh:
_M™M"_ Njsin(Ba +9)r, — N3 (sinfy —g)n
- M"+M' B N2 Sin(Bz +(p)r2 + Nl(Sin Bl —(p)rl
_ 00s(B1 —2¢)sin(By +@)ry —cos(B +29)(sinBy — )y (8.22)
cos(By —2¢)sin(B2 + )ry +cos(B2 +2¢)(sin By — )

Khi ¢ = 6°; 11 = 215, quan hé giita hé s6 him k;, va géc B, dudc biéu thi § hinh 8.6d.
Gia tri cyc ti€u cta ky 12 0,3 khi By = 25° = 30°

Tur bi€u thic (8.22) ta théfy néu B; =@ thi k, = 1, tc 12 vi sai hoan toan bi hdm citng.
Ung sudt ti€p ctia con chay va vé cam khi xe chuyén dong thing Ia:

T, = 0,418\/N1E (i iij <[]
1

N, =N

Kn

P P2 (8.23)
N, E
12—0,418\/ 2 (L+ng[r]
L \p, P

11 — Ung suét ti€p giita con chay va vé cam ngoai.
1, — Ung suit ti€p giita con chay va v cam trong.
E — Mo dun dan hdi.
p1,p2 — C4c ban kinh cong clia con chay § cic ti€p diém. N&u tAim dudng
cong & hai bén ti€p diém 14y ddu (+) ,n€u tim & mdt bén 18y dau (-).
[t] =2,5 + 3 MN/;,2
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1 — chiéu dai ti€p xiic giita con chay va cdc cam.

d) Vi sai tryc vit:

h 0

Hinh 8.7: Vi sai truc vit
1;5: Cac banh vit.
2; 3; 4 : Cac truc vit hanh tinh.

Hai banh vit nia truc 1 va 5 dn khdp véi cdc truc vit hanh tinh 2 va 4. Céc truc vit
hanh tinh nay lai an khép véi truc vit hanh tinh 3. Tudng quan dong hoc giita 2 nira truc
dudc thyc hi€n qua 5 truc vit tao thanh 4 cdp dn khép theo tha tu. Pé€ vi sai c¢6 kha nang
hdm can thi€t nhung khong c6 hién tugng tw ham, thi géc nghiéng B clia dudng xodn truc
vit phdi 16n hon géc ma sat rat nhiéu. Thudng chon B = 20° + 30* . Loai vi sai nay c6 két
cAu phifc tap hon vi sai cam. Mémen phan phdi giita 2 truc thong qua 4 cip hanh tinh:

M = M”.T]l."r]z.T]g.TM (8.24)

6] day:
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N1;M2;M3;M4 — hiéu suat truyén dong theo thif ty clia tirng cip truc vit, banh vit.

Hé s6 him k;, dudc tinh:

K, = M” - M' _ 1-mym,mgn, (8.25)
M +M  1+nm,nm,

D6 nhét clia dau boi tron c6 dnh hudng dén hé s6 him theo ty 1& thuan.

2. Vi sai dit giita cdc ciu chd dong:

Vi sai giita cdc cAu diing d€ phan phdi mémen truyén dén cic cau.

Thong thudng gid tri mdmen phan phdi d&€n cau truSe va sau ( d6i vdi xe hai ciu) ti
1& véi trong lugng badm cla cdc cau.

Né€u ta ky hiéu M, M, 12 cdc mdmen phan phdi tir vi sai ra cdc cAu tuong ng thi ta

z

CO:
1
Ml = Zl'(P'rbx'i_
01 (8.26)
MZ = ZZ.(P.rbx.i—

0

St dung loai vi sai nay c6 thé gidm dudc tic hai cia mdmen phu trong truyén luc
hoic néu véi loai vi sai c6 ma sit trong nhd thi ¢6 thé khic phuc duge dnh hudng nay. Do
dé céc chi ti€t clia hé thdng truyén luc 6td nhiéu ciu khdng bi qué tai.

Trong vi sai loai d6i xitng, mdmen truyén d&n v vi sai dugc chia déu lam doi néu ta
bd qua ma sit trong co ciu vi sai. Vi sai loai d6i xitng dudc dit gifta cdc ciu chii dong chiu
tdi gin biing nhau.

Trong vi sai loai khong ddi xitng momen truyén dén v4 vi sai chia ra cdc cau khong
déu nhau ma theo mdt ty sd nha't dinh thudng 13 ty 1& véi trong lugng badm cda cdc cAu chi
dong.

Xe Ural — 375 ki€u (6 x 6) c6 cdch bd tri cdc bd vi sai gifta cdc cAu mot cach hgp 1y
nhu & hinh 8.8, nhiim dat dugc hiéu qud tdn dung lyc bAm (mémen xoin phan bd dén tirng
ciu ti 1 thuin v6i phan luc thing ding Z).
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Hinh 8.8: SA dd bd tri cdc bd vi sai gifta cdc cAu clia xe Ural — 375.
T. CAu trude, G. Cau gilra, S. CAu sau
M. Momen xoin; Z. Phin luc thing ditng.

Bo vi sai dit giita cAu tru6c va hai cau phia sau c6 k&t cAu ki€u khong d6i xing banh
ring hinh tru. BO vi sai nay dit trong hop phan phdi (hinh 8.9).
Mk

Mr T 1 ) B Msc

L

Hinh 8.9: Nguyén 1y cAu tao bo vi sai khong ddi xtiing kiu banh ring tru dit giita cAu trudc
va hai cAu phia sau xe Ural - 375.

V. VAT LIEU CHE TAO CAC CHI TIET CUA VI SAT:

V4 vi sai ché tao bing gang rén hoic thép 40. Thit thap vi sai ché tao bing thép hgp
kim nhan hi¢u 12XHA, 18XH, 30XH c6 nhiét luyén.
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Véi loai vi sai cam: vanh giita vd phan cam ché tao bing thép xémingtit ISHBA vdi
dd citng bé mit HRC 60 — 65. Con chay ché tao bing thép UX — 15, d6 citng HRC 60-65.

D6i véi vi sai truc vit: truc vit ch€ tao bing thép 12X2H4A. xémingtit § do siu
0,8+1,2mm, dd citng bé mit HRC 58 — 52, trong 16i HRC 30 — 42.
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CHUONG IX

TRUYEN PONG PEN CAC BANH XE CHU PONG

I. CONG DUNG, YEU CAU, PHAN LOAT:

1. Cong dung:

Diing @€ truyén mdomen xoin tir truyén lyc chinh dé€n cac banh xe chi dong. N&u cau
chii dong 13 loai cau lién (di kém vdi hé thong treo phu thudc) thi truyén dong dén cic
banh xe nhd cdc ntra truc. Néu cau chd dong la cau rJi (di kém véi hé thong treo doc 1ap)
hoic truyén mdmen dé&n cdc bdnh din huéng 1a banh chii dong thi c6 thém khdp cdc ding
ddng toc.

2. Yéucau:

—  Véi bat ky loai hé thong treo nao, truyén dong d&€n cidc banh xe chii dong phai
ddm bio truyén k€t mdmen xoin.

—  Khi truyén mdmen xodn, vin tdc géc clia cdc banh xe chli dong hoic banh xe
din huéng vira 1a chi dong déu khong thay ddi.

3. Phéin loai:

a) Theo két cAu ciia ciu chia ra 2 loai:

+ Caulién.

+ CAuroi.

b) Theo mttc d6 chiu lyc huéng kinh va lyc chi€u truc chia ra 4 loai:

+ Loai nda truc khong gidm tdi ( Hinh 9.1-a). o) loai nay bac dan trong va ngoai
déu dit tryc ti€p 1én nia truc. Lic nay nifa truc chiu toan bd cic luc, cdc phdn lyc tir phia
dudng va luc vong clia banh ring chiu.

Loai ntra truc khong giam tai & cdc xe hién dai khong dung.

+ Loai nfa truc gidm tdi mot nia (Hinh 9.1-b). 3 loai nay bac dan trong dit trén

vO vi sai, con bac dan ngoai dit ngay trén nia truc.

+ Loai nira truc gidm tai ba phan tu (hinh 9.1-c). O loai nay bac dan trong dit 1én

v4 vi sai, con bac dan ngoai dit trén vé ciu va 1ong vao trong moayd clia banh xe.

+ Loai nfa truc gidm tai hoan toan (Hinh 9.1-d). O loai nay bac dan trong dit 1én

v4 vi sai, con & bén ngoai gdm c6 hai bac dan dit gan nhau (c6 th€ 12 mot bac dan con,
mot bac dan ciu). Chiing dugc dit1én dam cau va 1dng vao trong moayd cia banh xe.
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a)
Tbx
|
-— O -—
|
Xik Xip
Z:
b)
I Ibx
-— O -—
|
Xk Xip
Zi

Hinh 9.1: SJ @6 cdc loai ntra truc va cdc lyc tac dung.

a) Ntra truc khong giam tai.
b) Ntta truc gidm tai mot nira.
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©)
| Tbx
-— O -—
|
Xik Xip
YA
d)
| Tbx
-— O -—
|
Xik Xip
Zi

Hinh 9.1: SO d6 cdc loai nira truc va cdc lyc tac dung.

AL

B/2

B/2

R

Ri

R"

B/2

)

¢) Nira truc gidm tdi ba phan tu.
d) Nta truc gidm tai hoan toan.
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I1. TINH TOAN NUA TRUC THEO PO BEN:

1. Xd4c dinh cédc luc tdc dung 1én nia truc:

D€ tinh todn cdc nia truc, trudc hét phai xdc dinh do 16n clia cic luc tic dung lén
ntra truc. Ty theo titng trudng hgp, cdc nira truc c6 thé chiu toan bd hay mot phin luc tic
dung 1én cdc banh xe clia cau chi dong.

SG dd céc luc tic dung 1én cAu sau chi dong & trén hinh 9.2 . Y nghia cdc ky hiéu trén hinh
vé nhu sau:

Z1, Z, — Phan lyc thing ding tic dung 1én banh xe trdi v phai.

Y1,Y;, — Phédn luc ngang tic dung 1én banh xe trdi va phai.

X1, X, — Phdn luc clia Iyc vong truyén qua cdc banh xe chii dong. Luc X; X, sé thay
ddi chiéu phu thudc vao banh xe dang chiu luc kéo hay luc phanh ( Xy hay Xp). lyec X=
Xmax Ung vdi lic xe chay thing.

m,G; — Luc thing ding tic dung 1én ciu sau.

Y
[
|m2G2
hg
E — N F ‘ 0
- | —
gbx —_ , gbx
T'bx B/2
\ Yl E Y2 F
B —_— _ —> |
71 l |22 X1 = X2

Hinh 9.2: Sd @b cdc luc tic dung 1én ciu sau chi dong
G, — phan trong lugng cla xe tdc dung 1én cAu sau khi xe ditng yén trén mit phing

nim ngang.
m, — hé s6 thay ddi trong lugng tdc dung 1én ciu sau phu thudc vao diéu kién chuyén
dong.

+ Trudng hdp dang truyén luc kéo: m; = my, va c6 thé 1dy theo gid tri trung binh
sau:
— Choxedulichhmy=12+14
— Choxetdi:my=1,1+1,2

+ Trudng hgp xe dang phanh: m, = my, va c6 thé 14y theo gid trj trung binh sau :
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—  Cho xe du lich: my, = 0,8 + 0,85
- Cho xe tdi: mp, =0,9 + 0,95
Y — Lyc quén tinh phdt sinh khi xe chuyén dong trén dudng nghiéng hoic dang quay
vong. Luc nay diat & do cao cda trong tim xe. 6] trang thai cAn bing ta cé:
Y=Yi+Y:

Ngoai cdc luc k& trén, nita truc con chiu uén bdi lyc sinh ra do m4 phanh ép 1&n trong
phanh. Khi Ivc ép & trong phanh bén trdi vd bén phdi khong déu nhau sé& sinh ra luc phu
lam ting thém (hodic gidm) mdmen udn phu 1én nita truc. Khi tinh todn ta bd qua Iyc nay vi
gia tri nhd.

B — chiéu rong cd s3 clia xe (m)

gvx — trong lugng cla banh xe (N)

hg — chiéu cao clia trong tAm xe (m)

Ipx — bdn kinh banh xe ¢6 tinh c& d6 bién dang (m)

Khi xe chuyén dong trén dudng thing, mit dudng khong nghiéng va vdi gid thit
hang ho4 trén xe chat déu ca bén trdi va phai, ta c6:

z,=2,="25
2

Khi xe chuyén dong trén dudng cong hoic mit dudng nghiéng, 14p tifc xui't hién luc
Y va lic nay Z; # Z,. Theo hinh 9.2, né€u viét phuong trinh cin bing momen tai F va E ta
co:

9.D)

7, = MG iyl

2 B 9.2)
Z,= m,G, —Yg

2 B

Ntra truc bén trdi tai E’ chi chiu luc: Zj = Z; - gux
Ntra truc bén phai tai F* chi chiu luc: Zy = Z; - g«
Trong dé:
B — chiéu rong co s& clia xe. N&u banh xe 12 banh doi & 1 bén thi B s& 1a
khoang cach giita hai banh xe ngoai.
Dé€ ting dy trit bén c6 thé tinh gin ding:

Zyw=2y;, Lon="2 9.3)
Z, dat gid tri cyc dai khi Y dat gid tri Y may, tic 12 khi xe bi trugt ngang:
Ymax = mZGZ(Pl (94)

Trong dé:
@1 —hé s6 bim ngang giita 16p va dudng, c6 thé 14y ¢; = 1 khi tinh todn
Thay (9.4) vao (9.2) ta c6:
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2 B

2h
22 _ m22G2 (1_ E(Pl J

Khi xud't hién lyc Y, ddc biét khi Y = Yy (xe trugt ngang) thi cdc banh xe khong thé
truyén dudc lyc vong X 16n. Sy phan bd lai trong lugng xe 1én cdc cau theo hé s& my#1 sé
xay ra khi cdc banh xe ¢6 luc vong kha 16n. Cho nén khi Y — Yy chiing ta c6 thé thira
nhan m, =1 @€ tinh Z, va Zy:

7, = MG {1+ 20 J

9.5)

2h
Zl = G2 (14— g(pl j

2 B
(9.6)
22 = GZ 1- 2hgq)l
2 B
Céc luc Yy, Y, ti 1& thuldn v6i Z, Z, va phu thudc vao hé s6 bAm ngang ¢
Y, =Z, ¢ =—— L1+
1 1Py > ( B
9.7)

Y, =7, o G_@(lzh_q
2 B
Céc luc vong X, X, chi dat gid tri cuc dai khi Y= 0. Cédc lyc vong X; X, dat gid tri
Ximax, Xomax khi cAu dang truyén luc kéo hoic dang phanh.
Khi dang truyén luc kéo ta c6:
Memax 'ih ) i0

Xlkmax = X2kmax = I (98)
bx
Khi dang truyén luc phanh:
m, -G, -0
lemax :X2pmax = = 2 : (99)

Cic gid tri Ximax & (9.8) va (9.9) dudc tinh trong trudng hgp xe chuyén dong thing va
trong Iugng phan b& déu trén 2 banh xe.

Ung suit cuc dai trong cdc nia truc ctia cAu chii dong sinh ra do cdc luc vong trén
cdc banh xe khi truyén Iuc kéo hoic khi phanh.

Khi phanh xe cdc phdn Iyc Xj, va Xy, rat 16n. Khi phanh dot ngdt banh xe c6 thé bi
si€t citng va trugt 16t trén dudng (lic nay hé s6 bam doc ¢ cé thé coi gin bing 1). Khi
truyén luc kéo, ca khi truyén & s6 truyén thip nhi't ciia hop s6 chinh va phu lue Xy, va X
van nhd hon X, va Xy, Khi tinh nita truc khi phanh chi tinh véi X, Xo, Zi, Z,
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Sau ciing ng suit trong nita truc sé ting 1&én khi xe di qua cdc & gi va khi mit dudng
161, 16m khong beelng phrflng. Khi d6 Z,, Z, s€ dat gid tri Zimax, Z2.max-

Nhu vay, khi xe chuyén dong, cic nira truc, ddm ciu va vd ciu c6 thé gip 1 trong 3
ch€& dd tai trong dic biét sau. P6 13 co s§ d€ tinh todn cdc nira truc, dAm ciu va vo cau:

a/ Trudng hgp 1: Xi = Ximax s Y=0,. Z1=7,,

Khi truyén luc kéo cuc dai:

M (N
Xl — )(2 — e;ax h*0
(;bx Yi=Y>=0 (9.10)
m
Z,=2, =247
Khi dang phanh véi lyc phanh cuc dai:
m, G
Xl — Xz 2p2 2(p
Y=Y, =0 ©.11)
7 -7 - m,,G,
1 2 2
g day:
¢ - hé s6 bim doc : ¢ = 0,7+ 0,8
in, — ti s& truyén ctia hop s6
Néu xe chi c6 hop s chinh thi: iy = iy
N€u xe vira ¢6 hdp s6 chinh vira ¢6 hdp s0 phu thi in= in;. ipi
b/ Trudng hop 2 :

Xi= 0, Y=Y 1ax = m2G2 Q1 VAR VD) (xe bl trugt ngang )

X=X =0
2h
7, = 921, Te®
2 B
9.12)
z, - G, (,_2h®
2 B
y, = Gl 2
2 B
(9.13)
Y, = G, -9, 1— 2h, ¢,
2 B

o) day:
@1 —hé s6 bam ngang, c6 thé 18y ¢, ~ 1
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m; =1 khi xe bi trugt ngang.

¢ / Trudng hgp 3:
Xi=0, Y=0, Zi = Zimax
Xi=X,=0
Yi=Y,=0
G
Zlmax = ZZmax = kﬁ 72 (914)
Trong dé:

kq — hé s6 dong khi xe chuyén dong trén dudng 15i 1dm va xe bi x6¢c manh
— V6i xe du lich va xe buyt: kg~ 2
— Véixetdi: kg=3+4
TAt ca cdc luc dd néu & trén s& giy ra (ng sudt udn, xoin, nén, va cit trong cc nita
truc. Nhung vi (tng sud't nén va cit kha nhd nén chiing ta bd qua khi tinh todn.

2. Tinh todn nita truc gidm tdi mot ni¥a;

S0 dd ntra truc gidm tdi mot nia & hinh 9.1 —b
al/ Tl'll'BIlg hdp 1: Xi = Ximax; Y= O; Z1222
Mémen udn do X, X, gdy nén trong mit phing ngang:
Mux 1 =Mux 2 = X1b = X0b
Mémen xodn do X; X, gdy nén:
My 1 =My 2 = Xirpx = Xolvx
Né&u dit giita bén ngoai nita truc va vé cau khong phdi 1 ma 13 2 bac dan canh nhau
thi khodng cdch b s& 14y dé&n giita & bi ngoai.
Moémen udn do Z; Z, giy 1én trong mit phing thing ding.
Mu,1 =My, 2 =Z1b =7Z5b
# Khi truyén luc kéo cuc dai:
+Ung sui't udn tai ti€t dién dit bac dan ngoai vdi tic dung ddng thdi cic luc X, va Z,
(twong tu nhu vy cho nira truc bén phai)

\/M2ux1 + M b\/Xl2 +27°) by X22 +2% (9.15)
(@ J— = = .

! W, 0,1d> 0,1d°

Trong dé:
d — dudng kinh clia nita truc tai ti€t dién tinh [m]
Xy, Xa, Z1, Z tinh bing MN
Thay céc gia tri Xy, X, Z1, Z, tif (9.10) vao biéu thifc trén ta c6 :

2

b 2 (M, i >

o, =——=.|(m,G,) +[m—hj [MN/m?] (9.16)
0,2d3\/ wee Fox

+Ung sud't tdng hgp ci udn va xodn la:
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Mth 1 2
6, =— -~ M *+M
" 01d® o,1d3‘/ -

.. \2 N
b Memaxl I Memaxl IO
=W\/(mszz)z +[rb—xh] +[Thj

D6i v6i nita truc bén phai ciing tinh twong ty nhu nita truc bén trdi

# Khi truyén lyc phanh cyc dai:

Ung sudt udn dugc xdc dinh theo phuong trinh (9.15). Thay céc gid tri tir (9.11) vao
(9.15) ta cé:

2 2
+M," =

uzl

[MN/m?]  (9.17)

brnsz2 5 5
o, =—2 21+ [MN/m’] 9.18
0.2d° ) (9.18)

b/ Trudng hop 2 :

Xi=0;Y = Yiax = myGy; (xe bi trugt ngang; my = 1; @1 = 1)

Liic nay nita truc chiu udn, nén va kéo. Nhung vi trng sud't nén, kéo twong doi nhd,
nén khi tinh todn ta bé qua. Nia truc bén phai sé chiu tdng s6 hai mémen uén sinh ra do
luc Z», Y. Ntta truc bén trdi sé chiu hiéu s6 hai momen udn sinh ra do Z; va Y,

Mul = Yll‘bx — Zlb (919)
Mu2 = Y]I‘bx + Zzb (920)
Trong dé:
M, — Mdémen udn clia nitra truc bén tréi tai vi tri dit bac dan ngoai.
M.y, — Mdmen udn ciia ni¥a truc bén phdi tai vi tri dit bac dan ngoai.
Thay céc gid tri Y1, Y, Z1, Z, tif cdc bi€u thirc (9.12) va (9.13) vao (9.19) va (9.20).

ul

Sau dé6 1ap ti s6 dé tim xem My; > My, hay My < My,
u2
Né&u M, > M, thi ni¥a truc sé& tinh todn theo My;. Ngugc lai né€u My; < M, thi nira
truc s€ tinh theo M.
Mul _ B+2hg(P1 . (Plrbx -b

Mu2 - B_Zhg(Pl (Plrbx+b

Vig;=1nén:
M, _ B+2h, 1 -b
M, B—2hg r,, +b

Trong thuc t€ b rat nhd so vdi ry, va h,. BSi viy dé€ dang thdy rang:

tL>l=> M, >M,,
u2

Cho nén & trudng hgp nay ta tinh theo My;:
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— M, _ Y, —Z,b _ Zl((Plrbx b)
YW, 0,1d’ 0,1d’ MNmD 02
m .
__G + 20,9, (¢,1,, —b)
0,2d° B e
¢/ Trudng hgp 3:
Xi=0;Y =0; Zi = Zimax = kﬁ%
Liic nay céc nira truc chi chiu uén:
G
My =My = Zimaxb = kd TZb (922)

Ung suit udn tai ti€t dién diat bac dan ngoai:
M G,b ,
o, =—M —k,—2 [MN/m’] 9.23)
0,1d 0,2d

ul

3. Tinh todn mi¥a truc gidm tdi ba phan tu:

Sd d6 nira truc gidm tdi ba phan tu & (hinh 9.1 — ¢)
Trudng hop nay tiét dién nguy hi€m clia ni¥a truc & ddu ngoai gin v6i moayd banh
xe. Khodng cich tir ti€t dién nay d&€n di€m dit phan luc Ry, R, ciia bac dan trong 12 c.

a/Tru'(‘jnghdp 1: Xi=Ximax: Y=0:Y,=0;7Z,=7,

Lic nay cdc luc tic dung 1é€n banh xe bén trdi va phai 1a nhu nhau, nén ching ta chi
can tinh todn cho nta truc bén trdi.

*  Khi truyén luc kéo cuc dai:

Momen udn tai ti€t dién nguy hi€m bén trdi My; do R; gdy nén. Vay trudc hét phai
tinh R,. Luc R; dudc tinh nhd diéu kién cin biing mdmen tai vi tri dit bac dan ngoai:

Ra=+X,"+Z’ b=R, :%/thzf [MN]

Mul:Rlc:E X2+2°
a

Ung suét udn tai ti€t dién nguy hiém:

M, bc 2 2
%=1 1d13 = 0lda X, +7Z, (9.24)

Thay cdc gid tri X;, X5 & (9.10) vao (9.24) ta ¢6:
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G, = 3
0,2da Mo

Tai ti€t dién nguy hiém vira chiu &ng sudt uén vira chiu &ng sui't xoin, nén ¥ng suat
tf;ng hop o s€ la:

oo 2
bc \/(Memaxl I j +(m2kG2)2 [MN/mz] (925)

_ Mth _\/Mu12+Mk12 _\/(R1C)2+(X1krbx)2
Om = 3 3 - 3
0,d 0,d 0,1d
Thay céc gid tri X;,Z; 6 (9.10) vao biéu thifc tinh oy, ta c6 :

.. 2 - 2
bc 2 [ M, il M, 0,2 )
=———— |(m,G,) +| —emxho | 4| TemxhoZ | [MN/m’]  (9.26
ch 0,nga\/( %G2) ( . j [ > j [ 1 (9.26)

# Khi truyén lyc phanh cyc dai:
Ung sud't udn lic nay van dudc tinh theo cong thic (9.24), nhung X; va Z; dudc thay
biing cdc gid tri tinh theo bi€u thirc (9.11):

bcm,, G,

o, =W1/1+ 0’ [MN/m’] (9.27)
) a

b/ Trudng hop 2:

Xi=0;Y = Yiax = mGa@y; Zy # Z, (xe bi trugt ngang ; my = 1; ¢ = 1)

Lic nay mdmen udn tai ti€t dién nguy hi€m bén trdi do R, gdy nén, con bén phai do
R, gdy nén. P€ quyét dinh cdc nifa truc tinh todn theo R; hay R,, chiing ta phai xdc dinh
dudc R; > R, hay R; < Ry, Ry dudc xdc dinh nhd diéu kién cAn bing momen tai vi tri dit
bac dan ngoai bén trai:

Yr, —7Zb
Ra=Yr, -Zb=>R, =1 1
a
Tuong tu nhu vy cho bén phai:
Y,r, +Z
R,A=Y,h, + 2,0 = R, = Y2l T 22D
a

Chiing ta 1ap ty so:
R, Yr,-72b B+2hg(pl @l —b

~ - N R . . M 9, 9 .2 9 . 9
Dé thiy ring — c6 gi4 tri nhw —*- & trudng hgp nita truc gidm tai mot nira.

2 u2

R
Lap ludn nhu trudc ta c6 R_l >1 técla Ry >R,
2

Viy ttng suit udn dudc tinh theo R,
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M, R (Y, —-Zb)k

c,=—2%= = 9.28
‘ W, 0.1d° 0,1d% ( )
Thay cac gid tri Y,Z; tir (9.12) va (9.13) vao (9.28) ta c6 :
GZC 2hg(pl 2
c, = 1+ r..—b MN/m 9.29
u O,2d3a( B ((Pl bx ) [ ] ( )

Khi & mdi bén la banh don, thi diém dit cda cdc phan lyc tir mit dudng & giita bé
mit ti€p xiic gilta bdnh xe v6i dudng.

Trudng hdp mdi bén 12 banh d6i, thi di€m dit ciia cdc phan luc sé & giita bé mit ti€p
xdc clia banh xe bén ngoai v4i mit dudng.

4. Tinh todn n¥a truc gidm tii hodn toan;

SO db nita truc gidm tdi hoan toan & hinh 9.1 — d.
Trudng hdp nay cdc nita truc chi chiu mémen xodn My, = Xjirpx va Mo = XoxTps
Ung suét xodn sé& Ia:

=M M Xul Mushsls iy 930
W, W, 02d 0,4d

Hé so du trit bén clia cdc nifa truc trong diéu kién chuyén dong & tay sd 1 va véi
Memax clia ddng co 14y tir 2 dén 3.

Céc tinh todn trén ddy déu tinh véi diéu kién tdi trong tinh khong thay d6i theo dai
lugng va chiéu.

Trong thuc t€ chi cé mdmen xoin 1a ding vé6i diéu kién trén. Con mdémen do luc kéo
Xix va md men do luc ngang Y; ciing nhu do tdi trong clia xe gy ra trong nita truc ¢ng suit
ddi chiéu. Cho nén, khi tinh v6i mémen tinh thudng phdi 14y dy trit bén 16n.

V& phuong dién thi€t k& ché tao phai tranh nhitng chd c6 thé tip trung Gng sui't ddi
chiéu.

5. VAtliéu ch€ tao ciac nia truc:

Ntta truc dugc 1am bing thép thanh hay thép rén. VAt liéu thudng 1a thép cacbon,
thép hgp kim cacbon trung binh, thép 40X, 40XHM hay thép cacbon 35; 40. Sau khi thudng
hod phoi dugc toi trong dau roi ram. P9 ciing clia nifa truc ché tao biing thép hdp kim phdi
bdo ddm HB 350 + 420, ctia thép hgp kim cao cip crom — modlipden phii c6 HB 440 va cic
nta truc nay dugc gia cong trén cdc may cong cu.

Ung sui't cho phép clia cdc nita truc nhu sau:

Khi ntra truc chiu uén va xodn, thi tng suit tong hdp cho phép sé 1a:
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[66] = 600 + 750 MN/m*

Khi ntta truc chi chiu xodn thi ¢ng suit xodn cho phép la:
[t] = 500 + 650 MN/m*

G6c xodn trén 1m chiéu dai cda ntra truc 1a 6 = 9° + 15°.

III. BANH XE VA LOP CUA OTO:

1. Banh xe 6t6:

Binh xe d€ truyén cic luc va cic momen tic dung giita cAu xe va dudng, ddm bio
huéng chuyén dong, gidm tdi trong cho xe khi chuyén dong trén dudng khong biing phing.

2 A 2 e . , .
Banh xe theo cong dung c6 thé chia ra cic loai sau:

- Bénh xe cha dong.
- Badanh xe bi dong.
- Banh xe din huéng.

Yéu cau cht y&u doi vdi banh xe 1a
chi phi niing lugng cho lidn Ia it nhat va giit
dudc huéng chuyén dong clia 6 to.

Cau tao clia vanh bdnh xe phai ddm
bao ldp va gilt dugc 16p. Vanh banh xe
(hinh 9.3) ¢6 khéa 3 nhim thdo 14p 16p
dugc dé dang. Vanh banh xe va tréng phanh
dudc ndi ghép v6i moayd bing cdc bu 16ng
va dia banh xe. O cdc xe tai hang nidng, dia
banh xe dugc thay thé bing cdc nan hoa,
nhd thé trong lugng banh xe dudc gidm di
khoang 10+15%so véi loai banh xe c6 dia

banh xe.

2. Lop o to:

Hinh 9.3: Banh xe 6 t0.

Theo phuong phdp bao kin 18p xe c6 hai loai:

L&p thudng va 16p khdng xdm. Theo hinh ddng ngoai c6 cic loai nhu 16p thudng, 16p
rong ban, 16p vong cung, 16p ki€u con lin, 16p c6 hoa, 16p thio rdi PC. Cdc yéu ciu cd ban
ctia 16p 6 td 12 phdi bdo ddm chat lugng bam cao (giita 6 td va dudng) dp suit trén nén dat

nhd, c6 tinh chdng mon va chiu nhiét do cao.

a. Lop thudng: (loaildp c6 xim)
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Hinh 9.4: L6p dang tdroit

a, loai c6 sdm; b, loai khong sdm
1. Mitlép, 2.Phangidmchdn , 3. Khunglop, 4.Phinbén
5. Thanh16p, 6. Tanh16p, 7. Lép bao kin 8. L&p cao su bao kin,
9. Vanh, 10. Van.

Con goi 1a loai torodit, dugc st dung rong rdi hién nay. Theo hinh 9.4a ciu tao clia
loai 16p nay c6 phan chay 1, ché€ tao biing cao su c6 tinh bén va tinh chdng mon cao. Trén
mit 16p c6 hoa 186p nhiim ting dd bam clia 16p v4i mit dudng.
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b)

c)

Hinh 9.5: Hoa 16p
a. Hoa l8p nhd, b.hoal6p vira, c. hoa lop to.

Loai hoa 16p nhé (hinh 9.5a) sit dung cho xe chay trén cdc loai dudng pht cting. Loai
hoa 16p (hinh 9.5b) sit dung cho xe chay dudng hdn hgp. Loai hoa 16p to (hinh 9.5¢) st
dung cho xe chay trén dudng dat xAu. Phan khung 16p 3 (hinh 9.4a) lam bing vai I6p vai
boc cao su , mdi 16p day khodng 1,0+1,5 mm, x&p dan chéo nhau. Ddi véi 16p dung cho xe
con c6 khodng 4+6 16p, con trong 16p dung cho xe tdi va xe khdch cé khodng 6+14 16p.
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Khung 18p 12 phan chiu t3i trong chinh ctia 16p va chit lugng clia né phu thudc vao dd bén,
dd dan hdi, dd chdng mon va cdc chat lugng khic clia 18p.
Céc s¢i vai clia khung 16p 1am biing vai bong hodc vai tdng hgp (Kapron, perlon...)
Phan gidm chian 2 day khodng 3+7mm c6 tic dung gidm va dap 1én khung 186p.Trong
qud trinh xe chay, nhiét d6 ciia phin nay c6 thé t6i 110+120°C, do d6 né dugc ché tao
bing vat liéu chiu nhiét, phin bén 4 bdo vé cho khung 16p. Trong thanh 5 c6 tanh 6.

b. Lop khong xim:

Lop khong xdm ngay cang dudc st dung nhi€u vi k€t cdu don gidn va an todn cao.
L6p bao kin 7 (hinh 9.4 b) day 1,5+3mm dudc boc ngoai bang I6p cao su 8 ldp trén vanh xe
9 ¢6 then 10.L6p bao kin dudc ché tao biing cdc hop chit cao su cé chdt lugng cao. Ché do
nhiét cdia loai 18p nay thap, do d6 né c6 tudi tho cao.

c. Lop loai PC:

Pay 12 loai 16p c6 hoa 16p 2 (hinh 9.6a) thdo rdi, khi hoa 16p bi mon c6 thé thay thé
dudc.Trong phan khung 18p 1 cdc sdi vai bo tri theo huéng kinh v6i mot vai 16p méng 1am
ting tinh dan hdi cda 16p.K&t qua thi nghiém cho thay loai 16p nay c6 can lin thap va chi
phi nhién liéu thap (gidm dudc 8+12%) vi ch€ do nhiét thAp(20+30°C).

Hinh 9.6: C4c loai 16p
a.Lop PC, b.L&prongbin, c.Lop vong cung, d.Lop con lin.

d. Lop rong ban: (hinh 9.6b)
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Dung dé thay th€ cho hai 16p sau clia xe ti nhiim ting chit lugng st dung ctia 16p va
clia xe. So v6i 18p binh thudng, trong lugng clia 16p rong bin gidm khodng 10+15%.

St dung loai 16p ndy sé gidm dudc hé sd cdn lin, gidm chi phi nhién liéu, tinh cd
dong ting 1én cho phép ting tdc do trung binh clia 6 t6.

e. Lop vong cung:(hinh 9.6¢)

Thudng dudce diing cho cdc loai 6 to ¢6 tinh co dong cao, chiéu cao ciia gan hoa 16p
khodng 30+60 mm, khodng cdch giita cdc gan hoa 16p khodng 100200 mm, 4p suit trong
clia 18p vong cung thap.

f. Lop ki€u con lin :(hinh 9.6d)

Diing cho 6 to ¢6 tinh cd dong cao, chay trén dudng dit uét. Ap suit trong ctia 16p
thap (20+70 kN/m? ) ddm b4o cho 16p bam dudng rat tot.
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CHUGONG X

DAM CAU - VO CAU

I. CONG DUNG, YEU CAU, PHAN LOAL:

1. Cong dung:

DAm ciu (hoic vé ciu) ding dé€ d5 toan bd trong lugng phian dudc treo (bao gdm:
dong co, ly hdp, hop s6, khung, thin xe, hé thong treo, thiing chd hang va budng l4i...).
Ngoai ra vd cAu con c6 chifc ning bdo vé cdc chi ti€t bén trong (gdm c6: truyén luc chinh,
vi sai, cdc ban truc...)

2. Phéan loai:
: A 2 R .
a. Theo loai cau c6 th€ chia ra:

— Cau khong din huéng, khdng chii dong.
- Cau din huéng, khong chii dong.

— Cau khong din huéng, chi dong.

Cau din huéng, chii dong.

b. Theo phuong ph4p ché€ tao vé ciu chia ra:

— Loaidap va han.

- Loai ché tao biing phuong phap chdn.
— Loai duc.

Loai lién hgp.

c. Theo két ciu chia ra:

— Loai cau lién.
— Loai cau rdi.

3. Yéucau
— Phai c6 hinh dang va ti€t dién ddm bio chiu dugc luc thing ding, lvc nim ngang,

luc chiéu truc vi mdmen xodn khi 1am viéc.
— C6 d6 cing 16n va trong lugng nhd.
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— C6 @0 kin t5t @€ ngin khong cho nudc, bui, dat lot vao 1am hdng céc chi tiét bén
trong.

— P&i v6i cau din huéng con phdi ddm bio dit banh din huéng diing géc do quy
dinh.

1. TINH VO CAU CHU PONG KHONG DAN HUGNG:

Chiing ta xét trudng hop vé ciu & cu sau.

1. Tinh vé ciu sau chli ddng khong din hudng theo bén:

V4 ciu sé& chiu udn va xoin do tic dung clia cdc ngoai luc. Sd @6 céc luc tic dung
dugc bi€u dién hinh 10.1.

Cédc phan luc Xy, Xa, Y1, Y2, Z1, Z, va cédc luc Y, m,.G, da duge xdc dinh & chuong
IX. S; va S, 1a cdc lyc tdc dung thing ding tir than xe thdng qua nhip 1én vd ciu tai cic
diém A va C. Y/ va Y, 1a cdc luc ngang tic dung gifta nhip va v4 cau Y+ Y=Y 1+Y>).
Céc lyc nay niim sit v cAu nén mémen udn do ching gy nén khong diang ké. Bdi vy khi
tinh to4n c6 thé bd qua.

Y
-
| m-G:
1 | =
hg T TN
S2
AlS Y"1 Y's C |
il B/2 2 |
Y1
——ﬁ/ B YA/ s
Zi Z> X1 = X2

Hinh 10.1: Sd @6 cdc luc tdc dung 1én ciu sau chii dong khong dan huéng.

Khi tinh phan luc thing ding Z; va Z, ngudi ta khong tinh trong luong banh xe va
moayd vi phin trong lugng nay truyén 1én dat ma khong de 1én cau.

Ngoai cic Iuc ké trén con c6 mdmen xodn tic dung 1én vé cAu khi phanh hoidc khi
truyén luc kéo.
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Theo (hinh 10.1): cdc phan luc Z;, Z, 1am cAu bi kéo & phan dudi va bi nén & phan
trén. Cdc phdn luc Y| vd Y, tdc dung khdc nhau & phia trdi va phai cda ciu. Luc phanh X,
X, 1am mit trude vo cau bi kéo va mit sau bi nén.

Thi tu tinh todn c6 thé 1am riéng véi tirng luc va phan lyc.Sau d6 cdng cdc ng suat
& tirng ti€t dién nguy hi€m lai véi nhau.

Tiy theo k&t cdu, cdch b tri cdc ban truc va cdc 6 bi & bén trong v4 cAu ma Gng suat
sinh ra trong v4 cau sé& khic nhau.

Trudng hop bdn truc & bén trong bd tri theo ki€u gidm tdi mdt nita thi vé cau chi chiu
mot ph:?in momen udn do cdc luc va cdc phin lvc X, X,, Zi, Z, va chiu hoan todAn mémen
udén do Yy, Y, giy nén.

Trudng hop ban truc bén trong bd tri theo ki€u gidm tai ba phan tu va gidm tii hoan
toan thi cdc luc Xy, Xo, Y1, Y2, Z1, Z truyén tryc ti€p tir banh xe 1én v4 ciu va giy udn vo
cAu trong mit phing thing ding va trong mit phing nim ngang.

So @b lyc & hinh 10.1 @&ng vé6i lyc ngang Y tic dung tir phdi sang trdi. N&u luc Y tdc
dung theo chiéu ngudc lai thi cdc phép tinh s& vin nhu cii, nhung ta 14y két qiia tinh clia
nira cAu bén phai chuyén sang nita cAu bén trdi va ngudc lai.

Ls

I

Hinh 10.2: SJ d6 ciu sau chd dong chiu mémen xoin.

Hinh 10.2 13 hinh chi€u bing clia cAu sau chli dong. Trong banh xe 1 c6 co ciu
phanh. Khi banh xe 1 bi phanh, mdémen phanh M, tic dung I&én mit bich 2 (vi chot ctia mé
phanh gin trén mit bich 2). Mit khdc do mit bich 2 gin lién v6i vd ciu, bdi vy mémen
phanh s& truyén 1&n vé cAu va lam cho vé ciu bi xoin.

Trong trudng hgp nhip 3 chiu momen My, thi phan vd ciu nim giita mit bich 2 va
nhip 3 sé& bi xodn.

Trudng hgp né€u nhip 3 khong chiu mdémen My, thi dng boc truc cdc ding 5 s€ chiu
M, lic d6 phin vé ciu tif mit bich 2 dén ti€t dién N-N sé& bij xodn.
Gi4 tri mdmen xodn khi phanh chinh 12 gid tri mdmen phanh M,;:
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m, .G
M, =X, f =—r—2or,  (10.1)

| 1max *" bx
p p 2

Khi xe dang truyén luc kéo dé€n ciu sau (ciing v6i k&t cAu nhu hinh 10.2). N&u nhip 3
chiu mdmen xoin My, thi phan v ciu tir giita cAu cho d&€n nhip 3 s& bi xoin.

Trong trudng hdp cau xe c6 dng boc truc cdc ding hoic mot thanh chiu xodn riéng
(thanh 4), thi vé cau khong chiu mémen xoin My nifa.

Gi4 tri mdmen xodn khi dang truyén luc kéo 1a:

M, iy

Mg = Xyq fy = =2 (10.2)

Vi hai nifa ciu xe d6i xitng qua mit phang d6i xitng clia xe. Cho nén ddi vé6i nita cau
bén phai con lai chiing ta cling xét tuong ty nhu nira bén trai.

Khi tinh todn vé cau sau theo bén, chiing ta ciing gi thi€t 12 ciu xe chiu cdc lyc, cdc
phan luc va ciing tinh 1an lugt cdc trudng hop cAu chiu tdi nhu § chuong IX.

2 A A . ) A P R <92 L 3 3
a. Tinh vé ciu sau theo bén khi nita truc bén trong bd tri theo ki€u gidm tai 2 hodc

gidm tdi hoan toan.
al). Trudng hgp 1:
Xi =Ximax; Y=0(Yi=0);Z, =2, .
* Khi dang truyén luc kéo:
Theo hinh 10.1: mdmen uén do Z;, Z, gy nén dat gi4 tri cuc dai taiA va C.

Moga = Myc = Zy 1= Z, 1 =128z | (10.3)

N&u mdi bén 1a banh d6i thi 1 s& tinh tir giita nhip (di€m A hoic di€mC) dén giita
b4nh xe bén ngoai. Bi€u dd mdmen udn tinh M,, xem & bi€u db 1 hinh 10.3.
Momen udn do X, X, gdy nén tai A va C c6 gi4 tri:

Muca=Muxc = X0.1 = Xa.] =w] (10.4)

r.bx
Bi€u d6 mémen udn cia My, trong trudng hop nay 13 dudng nét lién & bi€u @6 2 hinh
10.3.
Trudng hop néu lyc kéo truyén tir cau sau 1én khung nhd dng boc truc cdc ding 5 thi
ti€t dién nguy hi€m sé& 1a N-N. Liic d6 gid tri mdmen udn sé 1a:
M, oy
My = —-emextho | (10.5)
2r,,
Vi I, 16n hon 1 nhiéu nén momen udn tai N-N c¢6 gid tri rit 16n (dudng nét dit & biu
dd 2, (hinh 10.3). Cho nén, d€ gidm bdt My, trén mot sd xe ngudi ta 1am thém thanh gidm
tdi 4 (xem hinh 10.2). Trong trudng hdp nay My, dudc tinh § ti€t dién di qua than thanh 4:
M i

M =%"“'.Il (10.6)
bx
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Moémen chdng udn cang vio giita cau cang ting, nén ti€t dién nguy hi€m thudng
chon 13 tai A va C (8 chd dit nhip). Momen chdng uén hoic chdng xoidn clia vd ciu sau
dugc xdc dinh trén co s ti€t dién vd cau cho sin. K&t hdp vdi gid tri mdmen udn hoic
xodn tinh dugc, ching ta s& xdc dinh dudc ng suat udn hoic xodn trong ti't cd cic tiét dién
cia vo cau.

Ung sud't tdng hop udn va xodn chi xdc dinh trong trudng hop vé ciu c6 tiét dién tron
réng. N&u vo ciu c6 ti€t dién chit nhat réng thi ¥ng suat do M,,va My, s& cong s6 hoc vdi
nhau, cOn ¢ng suat xodn thi tinh riéng.

* Khi xe dang phanh véi lyc phanh cuc dai:

Khi phanh gid tri mdmen uén tai A va C la:

m,,.G,
MuZA :MuZC = Z].IZZZ.I = Tl (107)

IIIZP;GZ(I).I
2
a2). Trudng hop 2: Xi=0; Y=Y nax=m2.G2. @, ; Z; # Z, ; xe bi trugt ngang (my=1;¢p;~1)
Khi xe bi trugt ngang, cac phan luc cia mit dudng 1a Z;, Y; (bén trdi); Z, Y, ( bén
phai) ( xem hinh 10.1).

Cdc momen udn do Z; va Y, tic dung 1én ciu ngugc chiéu nhau, trong khi d6 momen
do Z,vaY, gdy nén lai cling chiéu vdi nhau. B&i viy, momen udn 16n nhi't c6 thé & cdc tiét
dién khac nhau.

Mo6men udn tdng cong & tiét dién A va C la:

Muxa =Muxc=X1.1=X,.1 = (10.8)

Mua=Z1.1 =Y .1 (10.9)
Myc= 751 +Y).1px (1010)
Thay cdc gia tri Zy, Y1, Z», Y, da tinh & chuong IX vao(10.9) va (10.10) ta ¢6 :
G 2h, 0
M, =—2(1+—2)1-0,1,,) (10.11)
2 B
G 2h, o
M, = 22 1-—D) 1+, 1,) (10.12).

Néu xét vé gid tri tuyét d6i clia momen thi M, dai gid tri cuc dai khi 1=0 (tai diém
A).

G 2h,.@
| Mua’ [=Y 11 = 22 I+ gB D)o, .1y, (10.13)

Trong trudng hop dic biét: né€u 1 = @y.rpx thi Mya = 0 va néu B = 2hg.@; thi Myc = 0.
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Hinh 10.3: C4c bi€u d6 mdmen udn clia cau sau chii ddong khong din huéng trong
nhitng trudng hdp cau chiu tdi khic nhau.
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Trén hinh 10.3 trinh bay cédc bi€u d6 momen do céc luc Zy, Z, (biéu d6 3) va do cdc
luc Y1, Y, (bi€u @6 4). Bi€u @4 mdmen phdi hgp cd hai lyc Z; véi Y1; Z, véi Y, & biéu
do 5.
o) trudng hgp niy momen udn dat gid tri cuc dai § mit tya banh xe vdi v4 cau (bén
trai), con § nira bén phai la ti€t dién di qua C.
G

a3) Tl'll'(\jl'lg hdp 3: Xi = O,Y = O;Yi = O; Zi = Zimax = deZ .
Momen udn do Zimax va Zomax gy nén dat gia tri cuc dai tai A va C:

Muyza = Muzc = Zimax.l = Ka. % J  (10.14)

0 phin trén, ng sud't sinh ra do trong lugng clia chinh ban thian ciu xe ching ta chua
xét d&€n, ma sé& dé cip thanh mot muc riéng.

b. Tinh vd ciu sau theo bén khi ni¥a truc bén trong bd tri theo kiu gidm tdi mot

ntra.
bl) Tru’6ng hdp 1: XI = XimaX,Y =0 (YI = 0);21 = Zz.

P& xdc dinh ding cic luc tic dung 1én v4 cdu, chiing ta phai xem lai hinh 9.1-b 13 sd
dd nia truc gidm tai mot niva: gitta vo cAu va nia truc c6 luc Ry vaR,/, cdc luc nay s& lam
vo cau bi udn.

& trén hinh 10.4 ta thﬁfy & cdc banh xe c6 tac dung cac luc Zy, Y1, Za, Y2, Xi, X,. Céc
lvc nay sinh ra cdc luc Ry’ vaR,' tdc dung vao ddu vé clu.

Y
[
|II12G2
b a a )
. -
. R—zl
T AT
('} R2 a0
Rij = [
Si Y 1] v Sz I
' ——u———(‘—l—gﬁ——u—— - O—
1 1 E
B/2 s
p——Y | 7y “p———t t
Zi B — —
X = X2

Hinh 10.4: Sd d6 lyc tic dung 1én cAu sau véi nira truc gidm tdi mot nia.

155



Ciéc luc Ry, R, truyén tir banh ring nita truc qua v4 vi sai tdc dung 1én vé ciu. Trong
trudng hop 1 ndy ciu sau bi udn & céc ti€t dién A va C do cdc luc X, Xo, Zi, Zo (Vi liic nay
Y =Y,=0).

Liic ndy céc luc tdc dung 1én bén trdi va phdi cla ciu la nhu nhau, nén ta chi cAn tinh
cho moOt bén:

Momen udn tai A cia luc Z;:

M,, = R'1,(1-b) (10.15)

0 day:

R’\, - phan luc xut hién do tdc dung cta luc Z,.
Theo so dd hinh 10.4 ta tim dudc gid tri R',:

R’1Z=Zla+b

Thay vao (10.15) ta c6:
M., =Z,.

(a+b)(|_b)
a

Qua bién d6i ta nhan dugc:
MuZ=Zl.l—Zlg(a+b—l) (10.16).
Chitng minh tuong tu ta c6 mémen udn tai A do X; gdy nén la:
Mux=xl.1—xlg(a+b_|) (10.17)

Momen xoidn sinh ra do X;,X; trong trudng hgp nay van tinh theo cdc cdng thic (10.1)
va (10.2).

Néu chiing ta so sidnh cdc gid tri M, & cong thitc (10.16) véi (10.3) vd Myx & cdng
thitc (10.17) véi (10.4), chiing ta sé& thdy ching khong khic nhau bao nhiéu, vi gid tri b rat
nhd.

Vi vay khi tinh v4 cdu sau c¢6 nita truc gidm tdi mot nira & trudng hop 1 nay c6 thé st
dung cédc cong thic khi tinh vé ciu sau c6 nira truc gidm tai ba phan tu va gidm tdi hoan
toan.

b2) Tru’6ng hdp 2: Xi= O,Y = Ymax = mz.Gz.(Pl; VALY

Xe bi trugt ngang (mx=1,¢, =1).

Momen udn My, tdc dung & ti€t dién A do cdc phdn luc Y; va Z; gy nén (luu y
momen udn do Z; va Y| sinh ra sé& ngugc dau):

Mus =R'iyz(1-b)  (10.18)

0 day:

R'iyz 12 luc R} (h.10.4) téc dung 1én cu.
R'ivz dugc tinh nhu sau:

a+b o

Riyz=2"=-Y, (10.19)
a a

Thay R'iyz vao (10.18) ta c6:
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r
My = Z aLbu—lo) Y, (1-b) (10.20)
ViY;=7Z,.¢;nén suy ra:
a+b—qr
Mua = Z,(1- b)w
a
2h _
:&(1 g(pl)(l b) (a+b (plrbx) (10.21)
2 a
Mémen uén Myc tdc dung tai C do Z, va Y, gdy nén sé 1a tc“;ng momen cua hai luc
nay.
Chirng minh tuong ty trudng hgp trén ta cé:
MuC:ZZ (l—b ) (a+b+(PlrbX)
G a+b+aor
—2(1- g(pl)(| )w (10.22)
2 a
Bi€u d6 mémen udn clia trudng hop 2 13 bi€u db 6 trén hinh 10.3.

b3). Truwsng hop 3: X = 0;Y = 0;Y; = 0;Zi = Zipax = kd.%. (10.23)
Trong trudng hdp ndy mdmen udn tinh theo cdng thitc ( 10.16 ) nhung thay Z; = Zimax
1
2
Viy ta s& c6 cdng thifc gan gidong cong thite (10.14).Bdi vay c6 thé dung ( 10.14 ) dé
tinh cho trudng hgp nay.
Luc néy Zlmax = ZZmaX nén MuA = MuC~
Trong cic cong thic trén hé s6 bén du trit 14y gin bing 2.

2. Tinh vd ciu sau theo tdi trong dong do trong lugng ban thin cia ciu:

Khi xe chuyén dong trén dudng khong bing phing, Ivc thing ding truyén tir nhip 1én
cAu luon thay ddi va chinh trong lugng clia cu ciing bit dau giy tic dung 16n. Phan luc
thing ding giita binh xe va mit dudng khi qua chd map md c6 thé 16n hon nhiéu so vdi tai
trong tinh.

Khi xe di qua cdc chd map mo, ciu sau cé thé cé gia tdc rat 16n, nén trong mot s&
trudng hgp chinh trong lugng ctia bdn thin ciu da lam gy vé cau.

Pé tim do 16n ng suit do trong lugng ban thin ciu giy ra, ta chia cau ra i phdn
(thong thudng i = 8+12) va xdc dinh khdi lugng clia tirng phan m;. Ti€p theo cho gia tdc cd
dinh d6i véi cAu khi di qua chd map mo, ta c6 thé xac dinh mdmen udn sinh ra do tai trong
dong cia chinh cau sau.

Trén hinh 10.5-a 1a sd db lyc tac dung 1én v4 ciu trong mit phing thing ditng khi xe
chuyén dong thing trén mit dudng khong bing phing.
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Céc hinh 10.5-b, 10.5-c, 10.5-d trinh bay biéu 6 mdmen udn, mémen quin tinh
ch6ng udn va tng sud't udn.

b)

d) -

=
-
-~

n1

Hinh 10.5: S0 d6 luc tic dung 1én v4 cAu chi dong trong mit phing thing ding.
a— S0 dd luc tdc dung .
b — Bi€u @6 mémen udn .
¢ — Bi€u @6 mdmen chéng udn .
d — Bi€u dd tng suit udn .

Trong mit phing thing ditng vé ciu chiu tic dung cia cic luc dong S, S, (gia thiét
hang ho4 dugc chat déu bén trdi va bén phdi, nén S; = S,), do trong lugng phan dugc treo
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gdy nén dugc truyén qua nhip d&€n v cau. Ngoai ra vé cau con chiu tidc dung cda lvc quin
tinh do trong lugng ban thin cau giy ra khi xe chuyén dong trén dudng map md.

Céc lyc dong Si, S, dugcldy véi trudng hdp khi nhip vira cham vdo u d3 cao su
(khdng va dap).

Tan s& dao dong clia phan dugc treo clia xe phu thudc vao loai trong tai clia 6 to : tir
1 + 3 Hz.

TAn s6 dao dong clia phan khong dudc treo (cic ciu) tir 8 + 10 Hz.

T4i trong dong do mdi phan m; clia cAu giy ra c6 gid tri:

dv

Py =m, — 10.24
a pm ( )

m; — khdi lugng ctia phan ti¥ thit i cda cau.
dV . g 2 2, 9 A
s gia toc thang ding cua cau sau.

Ung sudt cao trong mit phing thing ding 1 ldc u dd cao su dip vao ciu, 1am xuit
hién cac luc S3,S4.
Gid tri cuc dai clia hé s6 dong kg dugc tinh nhu sau:
Ko= 25%E% (1025
GI
Trong dé6:
o, — (fng suit tinh.
G, — ing sudt dong do dao dong clia phan dudc treo.
oy — ng suit dong do dao ddng clia ban thian ciu.
Khi xe chuyén dong trén dudng bing phing, phan dugc treo 4nh hudng nhiéu dén
ing sudt vo cau.
Khi xe chuyén dong trén dudng map mo, phan khong dudc treo dnh hudng nhiéu dé&n
gi4 tri &ng sud't cla vo cau.
Ung sudt tdng hgp cla vé cAu ché tao bing gang rén khong dugc qud 300 kN/m” va
khi ch€ tao tir thép 6ng khong dugc qua S00kN/m’.

II. TINH DAM CAU TRUGC DAN HUGNG THEO BEN:

Chiing ta xét cau truSc v6i loai dAm ciu lién. So dd luc tdc dung 1én ciu truc § hinh
10.6. Cau tru6c din huéng dugc tinh todn trén co s cidc cong thifc dude tinh & cau sau.
Phan tdi trong tic dung 1én cAu trudc m;.G; gdm hai thanh phan:

G — T4i trong tdc dung lIén cAu trudc khi xe diing yén trén mit phing nim ngang.

m; — Hé s6 phan bd lai tdi trong tic dung 1én cAu trudc, m; phu thudc vao diéu kién
chuyén dong. Khi xe dang truyén Iyc kéo d&€n cau sau chd dong thi m; s& 1a my < 1.

Khi xe dang phanh thi m; s€ 1a m, > 1.
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Céc phan luc X;, Xo, Y1, Yo, Z1, Z, 1a céc phdn luc ti€p tuyén, phdn luc cdn trudt
ngang va phan lyc thing ditng clia mit dudng.
S1, S»: Céc luc thing ding tdc dung tir nhip 1én diAm cau.
Y'1, Y'5: cdc luc ngang tac dung giita nhip vadim cAu.
Khi tinh todn ching ta bd qua trong ludng clia banh xe gpy, Vi gy rat nhd so vdi Zy, Zo.
Y

] miGi

hg | S1 S2

Al A &Y o WL
A =

1 1
B2

Hinh 10.6: Sd @6 lyc tic dung 1én dam cau trudc din hudng.

O ciu trude din hudng tir dAu cAu dén chd dit nhip cAu chiu udn va xodn do luc
phanh (vi cAu bi dong nén khong xui't hién luc kéo).

& doan giita hai nhip cAu chiu uén trong mit phing thing ding do Z;, Z», Y, va Y,
(hinh 10.6). Ngoai ra cAu con bi udn trong mit phing nim ngang do Xip va Xpp.

Do mdémen udn trong mit phing thing didng 16n hon mémen udn trong mit phing
nim ngang nén dam ciu c6 tiét dién chit I. B&i vi ti€t dién chit I c6 kha ning chéng uén
trong mit phing thing ding t6t hon trong mit phing nim ngang.

Cau truée bi dong din huéng ciing dudc tinh theo ba ché dd tdi trong dic biét nhu &
cau sau. Cdc cong thifc xdc dinh md6 men udn va xoin & cau sau déu ng dung dudc cho
cau trudc, chi can thay m,G, bing m;G;.

1. Trudng hgp 1:

Xi=Ximax; Y=0; Yi=0; Zi= 2.
Moémen udn do Z;, Z, gy nén trong mit phing thing ditng:
Gl

mlp.
Muza= Myzc =Z11= 5 1 (10.26)

Mémen udn do Xip, Xa, gdy nén trong mit phdng nim ngang:
m,,.G,

MuXA :MuXC: le.l = (pl (1027)
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Ti€t dién nguy hiém hoic 12 & chd dit nhip hoic 1a & giita cAu (vi giita cAu thudng
ch& tao mdng hon § hai dau). Do ngay chd dit nhip thudng cé ti€t dién khi 16n, nén tiét
dién ki€m tra tng suit udn thudng 1y & bén canh nhip.

M6 men xodn do X, va Xop gy nén :

m, .G,

Mpi=Mpo=Xp.Tpx= Q.1 (10.28)

Tiét dién d€ kiém tra (ing sudt xodn s& 14y tai noi c6 md men quan tinh chdng xoin
nhd nhat tinh tif cam quay dén chd dit nhip.

2. Trudng hop 2:

X1=O; Y= Ymax =mlGl(Pl; ZI¢ZZ'
Xe bi trugt ngang (m;=1, ¢=1).
Lic nay cdc phan lyc ciia mat dudng sé la:

G 2h, 0,
7= —L(1+—= 10.29
1= ( B ) ( )
G 2h, 0,
Zo= —L(1-—2 10.30
2 > ( B ) ( )
2h
Y=Z1.91= C;I (1+ 2 ).¢1 (10.31)
2h
Yo=7,.¢1= C;l - E(pl ) .91 (10.32)

Mo6men udn trong mit phing thing ditng ddi v4i nita cAu bén trdi sé dat gid tri tuyét
d6i 16n nhat tai vi tri A’ (xem hinh 10.3 =5 va cong thic 10.13).

2h, 0,

| Mua' | = Y11= C;I (1+ ). (10.33).

D&i v6i nita cAu bén phadi, mdmen udn trong mit phing thing ditng sé dat gid tri cuc
dai tai vi tri C (xem hinh 10.3 —5va cong thic 10.12):

2h
ARV +o,r,)  (10.34)

G
Myc =—(1-
2
Trong trudng hdp nay, ti€t dién nguy hiém d€ ki€m tra &ng suit uén cho nira cau

bén phdi 12 & canh nhip (diém C) va d6i v6i nira cau bén trdi 13 & ti€t dién canh cam quay
(& ddu ngoai ciing ctia dAm cAu canh diém A').
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3. Trudng hgp 3:

Xi=0;Y=0; Y; = 0; Zi=Zimax= kd% .
Mo6men uén trong mit phing thing ditng tai A va C sé 1a:

G
Muza =Muzc = Zimax]=Zomaxl = de]I

D6i vdi dAm ciu trude kg nim trong khodngtir 2 d&€n 3. N&u kq chon bing 2 ta sé&
cO:
Muyza =Myzc =Gl (10.35)

Ti€t dién nguy hi€m dé€ ki€m tra (ing sudt udn trong trudng hgp nay 1a & chd dit nhip
(bén canh diém A va di€m C) va can kiém tra thém & giita cau. P& tim dugc ng suit trong
tirng tiét dién clia dAm cAu, cAn phai bi€t gid tri momen chdng udn va chong xoin.
B

7
t h H

t
!

% %

Hinh 10.7: S dd ti€t dién dam cau chir .

Né&u dim cau truSe c6 tiét dién hinh chit I thi cdc gid tri W, va Wx dugc tinh nhu sau:
Mo6men chdng udn trong mit phing thing ding:

BH® —bh’
Wy=—"——
6H
Momen chéng udn trong mit phing nim ngang:

_ (H-h)B’+h(B-b)’
- 6H

Wun
A ~ < 2 P 2 . A »
Mo6men chong xoan cé thé xdc dinh gan ding nhu sau:

W, ~ %tZ(H +2b)
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Ung suét udn va xodn cuc dai xuat hién tai cdc vi tri khac nhau cia dim ciu c6 tiét
dién chit I nén khong thé cong chiing lai vdi nhau dugc.

Trudng hgp néu dim ciu cé ti€t dién élip, thi c6 thé cong ng sui't udn véi xoin va
chiing ta tinh ng suat téng hop.

Ngoai cdc lyc di néu trén, dim cau din huéng con bi cic Ivc quin tinh clia chinh
ban than ciu khi di qua chd mAp mo tdc dung Ién. C6 thé tinh luc quan tinh nhu & cau sau
chii ddng. Nhung vi trong ludng cau trude dan huéng bi dong twong d6i nhd, nhi't 13 & phan
giita cAu nén c6 thé khong can tinh cic lyc nay.

DAm cau din huéng thudng dudc ché tao bing thép cacbon trung binh 30, 35, 40,
30X v6i ché€ do nhiét luyén tdi va ram.

Ung suét udn tdng hop & trong mit phing ditng va ngang khong dude qua 300kN/m?.
Ung suit xodn khong dugc qué 125kN/m?.
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CHUONG XI

HE THONG TREO

I. CONG DUNG, PHAN LOAL YEU CAU.

1. Cong dung.

Céc bd phan clia hé thong treo ding d€ ndi khung hay than xe véi cdc ciu (banh xe)
0 t0 va tirng bd phan thuc hi€én cdc nhi€m vu sau day:
- Bo phan dan hdi 1am gidm nhe cdc tai trong dong tic dung tif banh xe 1én khung,
ddm bdo dd ém diu can thi€t khi di chuyén va truyén luc, mdmen tir dudng 1én khung xe.
- B phan din huéng d€ truyén lyc doc, ngang vd momen tir dudng 1én khung xe.
Pong hoc ciia bd phan din huéng x4c dinh tinh chi't dich chuyén tuong ddi clia banh xe ddi
v&i khung.
- Bo phan gidm chan d€ dap tit cic dao dong clia phan dugc treo va khong dudc
treo cua O to.
o) chuong IX ta dd nghién cttu luc phdt sinh giita banh xe va dudng cé thé gop lai thanh
ba phdn lyc chinh: lyc thing ding Z, Ivc doc X va lyc ngang Y (hinh 11.1).
zZ

72
Miz 2 Max
Olbx 7 L
Ybx N Y1 Y2
Y
X1
Miz 2z

a) Q a Yi q

v v/

Mly M2y

Hinh 11.1: Luyc tic dung 1én cdc banh xe trong mit phing ti€p xic v6i mit tya.
a) Cdc phan lyc thinh phin tic dung tir dudng 1én banh xe.
b) Luc va mdmen truyén tir binh xe 1én khung.
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Cac momen do cic lyc X, Y, Z gy nén mOdmen Mx, My, Mz, c6 thé ¢6 gia tr1 khic
nhau d6i v6i banh xe bén trdi hodc bén phdi. C4c chi ti€t clia hé thdng treo truyén nhitng
phdn Iyc va mdmen trén 1én khung. Pudng map mo6 phat sinh luc dong Z vd mdmen dong
My truyén 1én thiing xe nhd bo phan dan hdi clia hé thdng treo. Luc doc X, luc ngang Y va
cdc momen My, Mz truyén qua bo phan din huéng ciia hé thdng treo.

2. Phin loai.
a) Theo bo phian dan hdi chia ra:

- Loai bing kim loai (gdm c6 nhip 14, 10 xo xoidn dc, thanh xoin).

- Loai khi (gdm loai boc biing cao su — sdi, loai boc bing mang, loai dng).
- Loai thdy lyc (loai dng).

- Loai cao su (gdm loai chiu nén va loai chiu xodn ).

b) Theo so d6 bo phan din huéng chia ra:

-Loai phu thudc véi ciu lién (gdm c6 loai riéng, loai thing bing).

-Loai doc 1ap vdi ciu cit (gdm loai dich chuyén banh xe trong mit phing doc, loai
dich chuyén b4nh xe trong mit phing ngang, loai né€n vdi banh xe dich chuyén trong mit
phing thing ding ).

¢) Theo phuong phdp dip tit chdn dong chia ra:

- Loai gidm chan thiy luc (gé6m loai tic dung mot chiéu va loai tic dung hai
chiéu).
- Loai ma sat co (g6m ma sit trong bd phan dan hdi va trong bo phan din huéng ).

3. Yéucau.

a) DO vong tinh f; (d06 vong sinh ra do tic dung clia tdi trong tinh) phdi nim trong
gi6i han di ddm bio dugc cic tan s§ dao dong riéng clia vé xe va do vong dong fy (40
vong sinh ra khi & t6 chuyén dong) phai di d€ ddm bio van tdc chuyén dong clia 6 t trén
dudng x4u nim trong gidi han cho phép. 0 gi6i han nay khong c6 sy va dap 1€n b phin
han ché.

b) Pong hoc clia cidc banh xe din huéng van giit ding khi cdc banh xe din huéng
dich chuyén trong mit phing thing ding (nghia 1a khodng cich hai v&t banh trudc va cic
g6c dit tru ditng va banh din huéng khong thay ddi).

c) Dap tit nhanh cdc dao dong clia vd va cdc banh xe.

d) Gidm t3i trong dong khi 6 td qua nhitng dudng gb ghé.
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II. PHAN TiCH KET CAU CUA HE THONG TREO.

1. Hé thdng treo phu thudc:

a) Nhip dat doc:
Trén hinh 11.2 trinh bay so d6 két cAu cdc loai hé thdng treo phu thudc. a) Nhip doc
9, A7 . 1 A7 < < . A R N e 22 N 2
nua €élip, b) loai 2 élip lac qua lac lai trén di€m tya 1 va no1 v6i khung nhd quang nhip 2

va ndi v6i cau nhd quang nhip 3.

'€

a) b)

Hinh 11.2: Sd @6 két cAu hé thong treo phu thudc.
a) Nhip doc nita élip.
b) Nhip % élip.
Nhip 12 mot dAm ghép cic tAim thép 14 méng d€ c6 dd dan hdi cao. Hinh 11.3 trinh
bay nhip trong dang rdi va dang ghép.

Hinh 11.3 : Dang tng quit ctia nhip.

Kich thudc c4c 14 nhip nhé din tir 14 16n nhi't goi 12 14 nhip chinh hay 14 nhip gdc. Hai
dau 14 nhip chinh dudc udn thanh hai tai 1 d€ n&i v6i khung. Phan giita nhip c6 buldng cing
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4 @€ siét cdc 14 nhip lai v6i nhau. Cdc quang nhip 3 giit cho nhip khong bi x6 1éch vé hai
bén.

b) Nhip dit ngang:

Trong hé thdng treo phu thudc véi nhip dit doc thudng nhip lam nhiém vu din huéng,
truyén luc ddy hoic lyc phanh 1én khung. G 6 t6 c¢6 cAu trudc loai lién nhip dugc bd tri

ngang (hinh 11.4).
W Fh | Fh
I

Hinh 11.4: Nhip dit ngang .

|

Trudng hdp nay khung chi ndi vdi ciu c6 ba di€m: mot di€m & cau truc va hai di€m
& cAu sau. Vi vay phan dudc treo clia 6 td s& khong chuyén dong 6n dinh va t6c dd 6 to bi
han ch&. Mot nhuge di€m nita 12 nhip ngang khong thé 1am nhiém vu truyén luc diy tir
khung xu6ng dén ciu trudc dude. Mudn truyén luc ddy, trong trudng hdp nay phdi lam cic
thanh riéng.

2. Hé thdng treo ddc 1ap:

Trén hinh 11.5 13 k&t cAu hé thdng treo ddc 14p thudng dudc st dung trén xe du lich.

O hé thong treo nay bd phan din huéng gdm don trén 1 va don dudi 4, ching k&t ndi
v4i don difng va dim cAu din huéng 5 bing cdc khép quay. Trong trudng hop nay 10 xo 3
12 bd phan dan hdi con gidm chan dng 2 dugc ludn vio bén trong 10 xo 3 nén két ciu rat
gon.

Do cédc don c6 hinh nang, nén luc tic dung 1€n khép quay khi cé luc ngang va
momen ctia ban than luc ngang s& giam.
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Hinh 11.5: Hé thong treo doc 1ap.
1.Don trén; 2. Gidm chan; 3. Lo xo; 4. Pon dudi;
5.DAam cau din huéng ; 6. U cao su han ch& hanh trinh dao dong.

A.BO PHAN DAN HUGNG

I. CONG DUNG, PHAN LOAL YEU CAU.

1. CoOng dung.

B6 phin din hudng clia hé thdng treo c6 muc dich: x4c dinh tich chit chuyén dong
(ddng hoc) clia banh xe ddi v6i mit twa va vd xe, ddng thdi gép phan vao viéc truyén luc
va mOomen giita banh xe va vo.

2. Phén loai.

a) Hé thdng treo phu thudc:

Trong hé thong treo phu thudc hai banh xe trdi va phdi dugc ndi nhau bing mdt dim
cting nén khi dich chuyén mot banh xe trong mit phing ngang thi banh xe con lai ciing
dich chuyén. Hé thong treo phu thudc khong thé ddm bio ding hoan toan dong hoc cia
banh xe din huéng.

b) Hé thong treo doc lap:

Trong hé thong treo doc 1ap hai banh xe trdi va phdi khong c6 quan hé truc ti€p véi
nhau. Vi vy trong khi dich chuyén banh xe nay trong mit phing ngang, banh xe kia vin
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ditng nguyén. Do d6 dong hoc clia banh xe din hudng giit ding hon. Nhung khong phdi &
tAt cd cdc loai hé thdng treo doc 1ap dong hoc cla banh xe din huéng déu diing.

B6 phin huéng va phan t& dan hdi khong phu thudc vao nhau. Vi du nhu hé thdng
treo phu thudc c6 thé 13 loai nhip, loai thanh xoin, loai treo khi. Ngudc lai hé thdng treo
loai thanh xodn c6 thé 13 doc 14ap hoic phu thudc.

3. Yéucau.

Céc yéu ciu cd bin ma bd phian hudng phai thod man cu thé nhu sau:

a) Giif nguyén dong hoc clia cic banh xe khi 6 t6 chuyén dong. Piéu nay c6 nghia
12 khi banh xe dich chuyén thing ding cic géc dit banh xe, cic chiu rong, chiéu dai co
s& phai giit nguyén. Dich chuyén banh xe theo chiéu ngang Yy, (thay ddi chiéu rong cd s8)
sé lam 16p mon nhanh va ting sic cidn chuyén dong 6 to trén cic loai dit mém. Dich
chuyén banh xe theo chiéu doc Xy, tuy c6 gid tri thit y&€u nhung ciing gy nén sy thay doi
dong hoc clia truyén dong 14i. Thay ddi géc dodng o clia banh xe din hudng 1a diéu nén
tranh nhat vi né kém theo hién tugng mémen do hiéu ng con quay lam cho 16p bi “vay”
(1ic qua 14c lai nhanh). Ngoai ra khi bdnh xe 1in vdi géc nghiéng 16n s& 1lam mon 16p, sinh
ra phan lyc ngang Y 16n va 1am 6 t6 kh6 bam véGi dudng.

b) D&i v6i cdc banh din huéng nén tranh sy thay d6i géc nghiéng v, vi thay ddi y 1a
lam tru ddng nghiéng vé phia sau nén d6 6n dinh cda 6 td sé kém di. Khi banh xe dich
chuyén thing ding cling 1am thay ddi do chum A-B ( thay d6i géc 8). G6c & thay doi sé
lam thay d8i qui dao chuyén dong cda 6 td 1am cho 6 td khong “bam” ding dudng.

c) Pdm bdo truyén cdc lyc X, Y va cdc momen My, M, tif banh xe 1én khung ma
khong giy nén bién dang ro rét, hay khong 1am dich chuyén cic chi tiét ciia hé thdng treo.

d) Giir dugc ding dong hoc clia truyén dong 14i. Pong hoc clia truyén dong 14i dugc
giit ding néu sy dich chuyén thing ding va su quay quanh tru ding clia bianh xe khong
phu thudc vao nhau.

e) Do nghiéng clia thing xe trong mit phing ngang phai bé. Bo phian huéng c6 dnh
huéng d&n khodng céch giita cidc phdn tif dan hdi (goi tit 12 khodng cdch nhip). Do bd phan
huéng ta c6 khodng cdch ndy 16n hay bé. Bo phadn hudng con dnh hudng dén vi tri tAm cla
dd nghiéng bén.

f) Bo phan huéng phdi ddm bdo bd tri hé thong treo trén 6t thuin tién va khong
ngin can viéc dich chuyén dong co vé phia truSc. Nhu thé€ c6 thé sit dung khodng khong
gian trong khung xe. Bd phan huéng c6 thé ting do ém diu chuyén dong néu bd tri lai cic
phin dugc treo mdt cdch hgp li thi 1am ting mdmen quin tinh d6i véi truc ngang di qua
trong tAm phan dudc treo. Loai bd phin hudng ciing 4nh hudng dén sy dich chuyén truc
cdc ding chinh ddi v6i san 6 to va chiéu rong clia sin giita cdc vanh chin bun.

g) Bo phan hudng phdi c6 két cAu don gidn va dé si dung. Piéu nay phu thudc
nhiéu & s& khép, s6 di€m phdi bdi tron clia hé thdng treo va s§ cdcding (d6i v6i banh chii
dong).
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h) Trong lugng bd phan huéng va dic biét 1a phan khong dudce treo phdi bé.

1. KET CAU CUA BO PHAN DAN HUGNG.

1. K&t cdu bd phan huéng trong hé thdng treo phu thudc:

So d6 don gidn nhi't cia hé thong treo phu thudc 13 hai nhip ¢6 dang nita élip (hinh
11.2a). Tinh chA' dich chuyén ciia ciu d6i vdi v phu thudc vao thong s6 clia nhip, nghia 1a
nhip khong phdi chi 12 bd phan dan hdi ma con 13 mdt thanh phan cia bo phin hudng.

Hé thdng treo phu thudc, loai thudng thay hién nay (hinh 11.2a) c6 vu di€m 13 két
cAu don gidn va ré tién: nhip vira 1am cd nhiém vu dan hdi, din huéng va gidm chan. Hé
thong treo phu thudc dé chim séc, nhat 1a khi s& khdp quay ngay cang it va st dung rong
rai loai cao su trong khép quay vi cao su khdng cAn phdi bdi tron. S& dung loai hé thong
treo phu thudc 18p ciing it mon vi khi 6 t6 quay vong chi c6 thiing xe nghiéng con ciu vin
thing bing.

Hé thong treo phu thudc c6 mot loat nhuge di€m. Khi nAng mdt bén banh xe 1én, vét
banh xe sé& thay ddi (AB trén hinh 11.6) phdt sinh lyc ngang Y lam tinh chit * bam dudng
cta 6 t6 kém di va 6 td dé bi trugt ngang. Hé thong treo & cdc banh xe, dic biét 1a banh xe
chli dong c6 trong lugng phan khong dudc treo rat 16n.
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Hinh 11.6: Anh hudng tic dong hé thdng treo 1én d6 dich chuyén géc ciia cic banh xe.

2. K&t ciu b6 phan huéng trong hé théng treo d6c 14p mot don.

So dd hé thong treo ddc 1ap vdi su dich chuyén banh xe trong mit phing ngang va cé
bd phdn huéng trén mot don dugc trinh bay trén hinh 11.7.
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Hinh 11.7: Hé thong treo ddc 1ap mot don.

Khi banh xe dich chuyén vé phia trén hay phia dudi thi géc nghiéng o ctia banh xe
thay d6i nhiéu do d6 phat sinh mdmen hiéu ¥ng con quay.

Nhudc diém vé dong hoc clia ciu cit loai hé thdng treo doc 1ap 1a chiéu dai ciu
ngin vi vay su thay d6i chiéu rong co sd AB va géc nghiéng o tuong déi 16n (hinh 11.7).
Né&u dit hé thong treo nay & banh din hudng thi cic nhudc diém cda né ciang 15. Vi vy
trong nhitng nim gin day it khi ngudi ta dit bd phan huéng loai nay trén banh din huéng .

3. K&t ciu bo phian huéng trong hé thong treo d6c 14p v6i cd ciu hudng hai don.

SO db cd ciu huéng clia hé thdng treo doc 1ap c¢6 hai don ngang c6 chiéu dai bing
nhau (c6 cAu huéng hinh binh hanh), c6 hai don ngang c6 chiéu dai khic nhau (cd ciu
hudng hinh thang) dugc trinh bay trén hinh 11.8 a,b.

Khi stt dung loai co cAu huéng hinh binh hanh, lic ta ning hay ha bdnh xe mot doan h
thi mit phing quay cda banh xe s& chuyén dich nhung ludn song song vdi nhau (do tinh
chat cia hinh binh hanh). Do d6 khic phuc hoan todn sy phat sinh mémen hiéu ng con
quay va triét tiéu dugc s rung clia banh xe d6i véi truc ditng clia hé thong 14i. Trudng hop
nay c¢6 th€ hoan toan khic phuc dudc sy thay d6i do nghiéng mit phing quay ctia banh xe,
nhung su thay ddi AB tuong ddi 16n. Do dé 16p chdng mon va do 6n dinh ngang cta banh
xe s€ kém di.

Theo cdc két cAu hién c6 hé thong treo doc 1ap c6 cd cAu hudng hinh thang, khi ning,
ha bdnh xe mot doan h géc quay o cta bdnh xe s€ gidi han trong khodng 5°+6° (hinh
11.8b).
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Hinh 11.8: Sd @6 dong hoc hé thdng treo doc 1ap clia banh xe v6i cd cAu huéng
hai don hinh binh hanh va hinh thang.

V6i tri s6 oo nhe vy momen hiéu ¢ng con quay s& tu triét tiéu do luc ma sét trong hé
thong. Pong thdi su thay d6i chiéu rong vét banh xe sé dudc bu lai do dd dan hdi cia 16p,
nén 16p khong bi trugt trén mit twa. Doi vdi cdc 16p hién nay AB khong nén vudt qud 4 +

,T
5mm. Thudng 14y = =0,55+0,65 (hinh 11.8 b). 1
L

4. Cd ciu hudng trong hé thong treo doc 14p loai nén.

Co cAu huéng loai nén ddm bio khi dich chuyén
banh xe khong lam thay d6i cac géc dit banhxe a, v, S.
Chiéu rong cd s6 B ¢6 thé sé& thay ddi mot it nhung nhd
dd nghiéng ngang clia banh din huéng bl lai nén coi
nhu khong d8i. Trong lugng phidn khong dudgc treo loai
nay bé nhat. (hinh 11.9). B6 phan huéng loai nén ciing
lam triét tiéu hoan toan sy lic cia banh xe (hién tugng
“vdy” banh xe) ddi v4i tru ditng; vi vdy sé 1am mat kha -
nang phéat sinh mémen hi€u ng con quay khi cdc banh
xe dich chuyén thing ding.

Hinh 11.9: S0 dd hé thong
treo loai nén

Nhudc diém ctia bo phan huéng loai nén 1a:

1.Vi thu gon két ciu ctia bd phan hudng nén lyc ngang va mdmen do luc ngang &
banh xe tic dung 1én cd cAu don c6 gid tri 16n, nén tudi tho clia cd cAu gidm.
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2. P9 dich chuyén tinh ti€n hai chiéu ctia bo phadn huéng 16n nén khé gidm ma sat
trong bd phan hudng cling nhu khé ddm bao do kin.

3. Kho bd tri dugc hé thdng treo 1én 6 to dic biét 1a khi banh xe c¢6 dd dich chuyén
16n, nhat 12 d6i véi phan tir dan hoi 1a loai 10 xo xodn dc. Lo xo xodn 6c s& lam ting do dai
ctiia nén.

5. K&t cau b6 phian huéng trong hé théng treo loai thing bing.

Trong cdc 6 td ba cAu, cau thi hai va thi ba thudng dit gin nhau. Hé thdng treo clia
hai cAu nay thudng 1am loai thing bing d€ ddm bio tii trong thing ditng biing nhau & hai
banh xe giita vd bdnh xe sau bén trdi ciing nhu bén phdi. Hé thong treo tudng ty nhu vay
ddi khi ciing tng dung trén & td bdn ciu va nhiéu romdoc. Hé thong treo trong trudng hdp
nay c6 thé 1a loai hé thong treo phu thudc hay doc 1ap ma ta di khio sit & trén.

Trong nhiéu trudng hdp, hé thdng treo thing bing thudng 13 loai nhip. Nhu vay chi
can dung mdt nhip cho c4 hai banh xe & cing mdt phia (hinh 11.10).

Hinh 11.10: Hé thong treo thing bing.
1. BO nhip. 2, 3. Don din huéng. 4. Truc.

Nhip déng vai trd don thing bing, né khong chiu cic lyc doc va cdc momen phan luc.
Céc cau dugc ndi véi khung biing hé don din huéng 2 va 3 (thudng mot don 2 va hai don 3
cho mot cau). Céc luc doc vi mdmen phan luc truyén 1én khung qua cdc don nay. Pic tinh
dich chuyén ciia cdc banh xe trong mit phing doc sé& phu thudc vio bon khau ban 1€ tao
bdi tAm cdc khép ndi clia cdc don din hudng. Phan giita clia nhip ndi v6i khung biing truc
13c 4, hai diu nhip ty 1&én hai dim ciu.

Trong trudng hdp khodng cdch hai cdu giita va sau 16n ma trong sdn xuit chi c6 loai
nhip ngin cé thé treo riéng tirng cau va 1am don ndi giita hai nhip, ta ciing bi€n hé thong
treo thanh hé théng treo thing bing. Vi du trén hinh 11.1 c6 cdc don 1, 3 va thanh 2 c6 tinh
chat nhu don thing bing ciing, nghia 12 néu ning modt banh xe cla cAu sau 1én thi banh xe
ciu giita sé ha xuéng va ngugc lai. Piéu khdc nhau so vdi loai cau thing bing trudc diy l1a
momen phan luc tic dung 1én cic banh xe sé& bing nhau. Nhu viy d6 dich chuyén clia ciu

173



du6i tic dung cia momen phan luc sé bé di. Nhung hé thong treo thing bing ki€u ghép
nay chi nén diing & dudng biing phing.

N

AN
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Hinh 11.11: Hé thong treo thing biing ddm bdo can bing cdc moémen phan luc.

II. TINH TOAN BO PHAN DAN HUGNG

O phin 16n k&t cAu cha hé thdng treo doc 1ap, bo phan dan hdi chi chiu tdi trong
thdng ditng con luc bén va ti€p tuyé&n 13 do cdc chi ti€t clia bd phan din hudng chiu.
Khi tinh dd bén céc chi ti€t ciia bd phan din hudng cé thé 14y hé s6 dong tuong
duong nhu khi tinh todn ciu 6 t6.
Hé thdng treo doc 1ap véi cd cdu hudng hai don ( hinh 11.5) dugc sit dung & 6 t6 du
lich va 6 td tdi nhiu ciu c6 tinh niing thong qua cao.
Pé xdc dinh cic kich thudc cd ban ctia bd phan din hudng ta tinh todn tdi trong theo
ba trudng hgp di tinh véi nita truc va ciu chd dong.
e Trudng hgp I: Luc kéo hay luc phanh cuc dai : X; = Xj max
X1 max =Z1.9 ; ¢ =0,7 +0,8: hé s6 bdm doc. Luc ngang Y = 0.
e Trudng hop II: Luc ngang cuc dai : Y= Yyux = m; G; @1 @;= 1 hé s6 bim ngang,
hé s6 m;=1. Luc doc X;=0.
e Trudng hgp III: Lyc thing ding cuc dai : Z; = Z; max

Zi max = Kdi . Kg4: hé s6 tdi trong dong.
2
Kg=2+3ddi véi 6 to c6 tinh niing thong qua thip;

Kq=3+4d6i vdi 6 to c6 tinh niing thong qua cao.
Sau day 12 tinh todn cdc trudng hop cu thé:

1. Trudng hgp I:

C6 tac dung dong thdi cla cédc luc: Zip, = Zi = Z; va X;p= Xj= X (hinh 11.12)
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B m,;.G,

G,. G
Z, = . e Xlzmlp 1P m, L

:c6 thé tinh Z, =
Z; tlt cam clia tru quay tdc dung 1én thanh ditng clia bd phan din huéng (hinh 11.12a).
Trén doan cénh tay doan (b; —r1) Ivc nay s& giy momen Z; (b; —;) cAn bing véi mdmen
Fl‘z.
LAy momen ddi v6i di€m A |, ta c6 Fry =Z,; (b -1})

Do dé: F =z, 2. =0
I,

Luc phanh X; giy nén tdi trong 1é€n khép trén va duéi: X; va Xy
X, =X, 2 va X, =X, &
) e
Momen phanh M, = X1« qua dia ti ciia phanh c6 khuynh huéng quay thanh ding cia
bd phan din hudng. Trong mit phing chita binh xe M, cn bing véi momen Sr,. Nhd d6 ta
tinh dugc gid tri cia S;

S=X,
I
Do d6 hgp luc cia khép quay trén va khép quay dudi ta c6:
-b
S-X, =X, 2. §4X, =X,
I )

r, +a

Lyc do U= Xlli do lyc X; giy ra trong thanh kéo ngang cia hinh thang 1di (hinh
1
11.12a)
1 - khodng c4ch tir gitta v€t banh xe dén tru ditng;
1, - khodng cich tir cd ngdng quay dén truc thanh kéo ngang.
U sinh ra céc luc U, va Uy ; bing cach 1an lugt 14y mdmen véi di€m A; va B, clia lyc
U ta c6:

by, =xta

%L |
1 b RS

Nhu vay trong trudng hgp nay don trén chiu nén hay kéo do Ivc (F -U,) va udn do luc
(S —X,). Pon dudi chiu udn trong mat phazlng vudng gbc vAbi truc 0 t0 do luc Zy, Z, (Zy luc

nén 10 xo phia trdi: Z, =7, Ll ) va udn trong mit phing nim song song vSi khung do luc
a,
(§+X4) cling nhu chiu kéo do céc luc (F+ Uy).
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Hinh 11.12: Sd dd tinh todn @€ chon cic kich thudc cd ban ctia bd phan hudng
& hé thong treo doc lap.

2. Trudng hop II:

Trén hinh 11-12b céc luc Z, va Z dudc tinh theo cac cong thic:

G 2h,o
th = 71(1 +Tglj — 8ix
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2 B
D& ting d6 du trit bén, c6 thé tinh Z;, Z; khong trir di trong lugng gpy:

2h
z, =&(1 +—‘=’(p1j

G 2h,¢
le :_1(1_—gl]_gbx

2 B
G 2h,
le:j(l——Bg lj

Con cac luc:

2h
Y, :&[1+ P ](pl

t

2 B
G 2h, @,
Ylp = 71[1 - é (Pl

Phén lyc trugt ngang Y tic dung 1€n cdnh tay don (rpx — b) sinh ra mémen Y (r,x —b)
can bing v6i mo men do luc Q tdc dung 1én don dudi clia bd phan hudng. 0 day l1a luc chi
chung cho ca hai bén trdi va phai. Do dé:

Q =Y, fiy =P 5 Qp:Ylpu
I )

Trong trudng hop 11, tdi trong tdc dung Ién don trén clia ngdng quay bén phai lam don
trén chiu nén hay udn doc do lyc (Fi,+Q,). Pon dudi ngdng quay phai chiu udn do luc Z;,,
7, va chiu kéo do luc (Fip+ Qp + Yip).

DPon trén clia ngdng quay bén trdi chiu nén hay chiu kéo do luc (Fj —Qy). Pon dudi
ngdng quay trdi chiu nén hay chiu kéo do lvc (Y + Q,— Fy) vabi udn do luc Zy,, Zy, .

3. Trudng hgp III:
Luc Fy = Fi, = F dugc xdc dinh khi:

i = le = I<di = Lo :ZZP = Kd&r—l
2 2 a
Do d6: F = Kq G, (b -1)
2 r,

Luc Zi; = Zip, nén 10 xo vira n€u trong trudng hgp II. Bon trén trong trudng hgp nay
chiu nén hay u6n doc do lyc F. Pon dudi trdi chiu udn do Iyc Zy, don dudi phai chiu udn do
Zop; cd hai don chiu kéo do luc F.

Trudng hdp cic don cla hé thdng treo dit nghiéng theo mit phing ngang hay mit
phéng doc khi tinh phai k€ dén cac géc nghiéng.

Cédc don cia hé thong treo thudng ché tao bing thép 30, 35 hay 40. Doi khi thanh
ditng & giita ché€ tao bing thép 30X hay 40X, cdc don ciia hé thong treo doi khi dap tr thép
it cicbon 10 hay 15.
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B.BO PHAN DAN HOI

I. PHAN LOAL
1. Phin ti¥ dAn héi biing kim loai:
a) Nhip: st dung & hé thdng treo doc 1ap va phu thudc.
b) Lo xo xodn &c: st dung & hé théng treo doc lap.

c) Thanh xodn: sit dung & hé thong treo ddc 1ap.

2. Phintt din hdi phi kim loai:

a) Loai dan hoi bing cao su
b) Loai dan hdi nhd khi ép
¢) Loai thuy luc
Ldi dung uu di€m cilia tiing loai ngudi ta st dung loai bd phan dan hdi lién hop
gdm hai hay nhiéu loai phan tif dan hoi.

II. PUONG PAC TINH PAN HOI CUA HE THONG TREO.

Nh& dudng dic tinh dan hoi ta ddnh gid dugc co cAu dan hdi clia hé thdng treo.
Pudng dic tinh dan hdi bi€u thi quan hé giita luc Z thing ditng tic dung 1én banh xe va do
bi€n dang ctia hé thdng treo f do ngay trén truc banh xe.

Trén hinh 11.13 trinh bay hai loai dudng dic tinh clia hé thdng treo: dudng thing 1
ing v6i hé thong treo c6 dd cliing khdng d6i con dudng cong 2 tng v4i loai hé thong treo
c6 dd ciing thay ddi. Truc hoanh biéu dién d6 vong f, truc tung bi€u dién luc Z thing ditng
tdc dung 1én banh xe. Mudn c6 d6 vong f; clia mot diém bat ky trén dudng cong (vi du &
di€m D) ta vé dudng ti€p tuyén tai diém dé (diém D) va ha dudng thing géc véi truc
hoanh.

Hoanh do AB 13 d6 vong tinh f, cia hé thdng treo c6 dd ciing thay d6i (dudng cong 2)
va hoanh dd OB sé 1a d6 vong tinh clia hé thdng treo c6 do ciing khong ddi (dudng thing
D).

Tan s& dao dong riéng & cic bién dd bé dudc xdc dinh bing d6 vong hiéu dung (hay
do vong tinh) Gng véi tai trong tinh Z; = G. Tuy cling mot d6 vong tdng quat OC nhung hé
thong treo c6 dd ciing thay ddi c6 dd vong hiéu dung AB 16n hon dd vong hiéu dung cia
hé thdng treo c6 do cting khong thay ddi (doan OB).
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Tai trong

Hinh 11.13: C4c dang dudng dic tinh clia hé thdng treo.

Thé tich dong ning goi tit 1a thé dong nghia 14 thé ning 16n nhit ciia hé thong treo
khi 6 t6 qua chd 16i 1dm dugc biéu thi bing dién tich c6 gach EKD itng vdi hé thong treo
c6 d6 ciing thay ddi va bi€u thi bing dién tich HKD tng vdi hé thong treo c6 dd citng
khong ddi. V6i nhitng d6 vong han ché thé dong cin thi€t clia hé thdng treo c6 dudng dic

. ’ 2 2 . (S ’ Z 2 2~ ~ A
tinh phi tuyén c6 thé thé hién bang hé s6 dong Kq = g‘" ma ta s€ khao sat k§ hon sau day.

Trén hinh 11.14 12 dang dudng dic tinh dan hdi clia hé thdng treo khi chat tii va khi
gidm t&i. Trén truc hoanh ta ¢6 di€m O 1a di€m tya ctia bd phan han ch€ dudi, di€ém C 1a
di€ém twa ctia bo phan han ché trén, nén ta goi BO 1a gid tri ciia dd vong ddng dudi faq, BC
1a gid tri clia @6 vong dong trén fy. Ngodi ra ta con c6 di€m L 1a diém tya cla vd cao su
phia duéi, di€ém M la diém tua clia vid cao su phia trén va tudng tng vdi hai diém L, M ta
c6 dod vong fi, £>. Khi chi't tdi va gidm tdi cdc thong s& clia bd phan dan hdi la dd vong tinh
f., d0 vong dong trén fy va dd vong dong dudi fyq ng véi hanh trinh dong dén gidi han
clia bd phin han ch€ phia trén va bo phan han ché phia dudi, do citng C; clia hé thong
treo, hé s0 dong Ky va luc ma sdt 2F . Pudng cong chat tii va gidm tdi khong tring nhau
do ma sit trong hé thdng treo. Ngudi ta qui udc 14y dudng dic tinh dan hdi cla nhip 1a
dudng trung binh (dudng nét dit) (nghia 1a ¢ tinh d&€n lyc ma sit 2F) .
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Hinh 11.14: Pudng dic tinh dan hdi cla hé thong treo.

Khi tinh d6 ém diu chuyén dong (cdc dao dong) tan s6 dao dong riéng can thi€t n
phdi do d6 vong tinh hiéu dung f; quyét dinh. Quan hé gifta f, va n theo cdng thifc tin s6
dao dong riéng clia hé thong treo n ~ 300 va thé hién trén gidn db (hinh 11.15).

t

Nhu vay c6 thé xdc dinh dd vong tinh theo tin sd dao dong riéng n clia hé thdng treo.
Do vong tinh f; vé gi4 tri khdc véi dd vong dong fug.

N6i chung f; khong nén it hon 150+-300mm d6i v4i 6td6 du lich va f; khong bé hon
100+200mm ddi véi 6td buyt.

C4 hai loai nay c6 tin s6 dao dong riéng n = 60+85 lan/ph. Trong 6td tdi f, khong nén
bé hon 60+120mm tng vé6i tan s dao dong riéng n = 80100 lan/ph.

Pé didm bdo d6 ém diu chuyén dong thi ti s6 d6 vong tinh f,, cia hé thong treo sau va
dd vong tinh f, ctia hé thong treo tru6c phdi nim trong cdc gidi han sau:

f

-Trong 6 t6 du lich = =0,8+0,9

tt

R §
-Trong 6 t0 tdi va 6 tO buyt = =1+12.
tt
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n (1an/phiit)

Do citng C, ciia hé thong treo bing tang géc
nghiéng clia ti€p tuyén clia dudng trung binh 130
(dudng nét dirt) C; = tga.. Trudng hop tong quat \

\, - z 9 A ~ A TEIEES 120
dudng dac tinh cua hé thong treo khong phai la

dudng thing va do ciing C, thay déi. 110
d
C - az 100
df 90
DPé ddnh gia sd bd ngudi ta thudng tinh dod
. AN o - 80
citng hé thong treo chiu tai trong tinh:
C. :9 :é 70
f f 60

t

t
50 ]

Tir day ta thdy d cting va do vong tinh la 5 10 15 20 25 f(em)

cédc dai lugng c6 quan hé v6i nhau, nhung do vong

tinh cho ta hinh dung day dd vé hé thong treo hon Hinh 11.15: Quan hé clia tan s6
la d6 ciing vi né ndi 1én tai trong tinh Z, = G tic tan s6 dao dong riéng clia phan
dung I&én hé thdng treo. dudc treo h v46i do vong hi¢u dung f

Hé s& dong luc hoc goi tit 1a hé s6 dong
12 ty so giita tai trong 16n nhi't Z.x ¢6 thé truyén qua hé thong treo vdi tai trong tinh.
G Z,

Khi K4 bé thi s& c¢6 su va dip lién tuc 1én bd phan han ché& cda nhip, 1am cho nhip bi
udn ngudc lai va bi “gd”. Khi K4 qué 16n, trong trudng hop dao dong véi bién dd 16n va
gidi han gia tri f5, hé thong treo s& rit ciing. Thuc t€ chitng td ring chon Ky thich hgp thi
khi 6td chuyén dong trén dudng khong bing phing, tii trong dong truyén qua hé thong
treo sé giy va dap rat it 1én bd phan han ch&. Khi tinh hé thong treo c6 thé chon Kg4 =
1,7+1,8. O CHLB Nga véi cdc 6 t6 c6 kha ning thong qua thap chon Kq=2+3 va § 6td ¢
kha ndng thong qua cao chon Kgq= 3+4.

Do vong dong f; clia hé thong treo (gdm cd dd bi€n dang cla cdc vi cao su) phu
thudc vao dudng dic tinh clia hé thdng treo va vao do vong tinh f,.

-Trong 6 t6 du lich f4=(0,5+0,6).f;

- Trong 6 t6 buyt f4=(0,7+0,8).f;

-Trong 6 to tai fs= 1,0.f,

bd vong dong f4 quan hé€ chidt ché véi hé sO dong K4. DO vong dong f4 cang 16n thi do
ém diu chuyén dong ting va d& phdi hdp v6i hé s6 dong Kq 16n, ddm bio sy ti€p xiic cia
16p v6i mit dudng tt. Tuy nhién lic 4y do dich chuyén tuong d6i cla thung xe vdi 16p lai
16n 1am cho tinh 6n dinh kém, va yéu ciu ddi v6i bo phan hudng clia hé thong treo c6 chat
lugng cao hon, 1am phic tap thém din dong 14i cdc banh truSc, va ting gidi han khodng
sang gam xe trong hé thdng treo doc 1ap.
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Pudng cang map mo va van tdc cang 16n thi hanh trinh dong cla hé théng treo cang
phdi 16n. Pdi v6i 6 tO c6 khd ning thong qua thap thi @6 ciing clia hé thong treo thay ddi it
4= 70+140mm. Poi v6i 6 t6 c6 kha ning thong qua cao fg = 120+-160mm.

III. TEINH TOAN PHAN TU PAN HOI KIM LOAL:

1. Tinh todn nhip dét doc:

Khi tinh todn nhip ta phin biét ra:

a) Tinh to4n kiém tra:

Trong tinh todn ki€m tra ta da biét tit ca kich thudc clia nhip can phai tim &ng suit va
dd vong xem c6 phit hgp véi tng sudt va dd vong cho phép hay khong.

b) Tinh todn thi&t ké:

Khi cin phdi chon céc kich thuc ctia nhip vi du nhu s& 14 nhip, d6 day clia 14 va va
cdc thong s khac d€ ddm bdo cdc gid tri cia dd vong va ng sudt di cho.

Chon cic kich thuéc clia nhip xud't phét tir do vong tinh f, va ng sut tinh o, (dd vong
va (ng sult ng v4i tai trong tinh) v6i do vong dong f; va ng suit dong o4 (40 vong va
ing suat &ng vdi tai trong dong). Nhip c6 thé coi gan ding 12 mdt cdi dAm c6 tinh chong
udn déu. Thuc ra mudn dim cé tinh chdng udn déu phai cit 14 nhip thanh cdc miu c6

chiéu rong g, chiéu cao h va sip x&p nhu hinh11.16 a,b. Nhung nhu vy thi 14 nhip chinh

s& c¢6 dau hinh tam gidc ma khong c6 tai nhip dé€ truyén luc 1én khung. Vi thé dé€ ddm bao
truyén dugc Iuc 1én khung, ddm bdo dd bén cia tai khi 14 nhip chinh c6 d6 véng tinh cuc
dai phdi 1am 14 nhip chinh khd day va mot s6 lugng 16n cdc 14 ¢6 chiéu cao h gidm dan khi
cang xa l4 nhip chinh.

Khi tinh todn d6 bén cdc 14 nhip thong thudng ngudi ta tinh udn & chd gin chit nhip.
& day rat khé tinh chinh xdc vi khi si€t chit cdc 14 nhip lai véi nhau va 1dp vao 6to thi
trong nhip da phét sinh cdc &ng sui't ban dau. L4 nhip chinh nim trén cling chiu luc udn so
bd bé nhat, cic 14 nhip th hai, thit ba do ci ngin din nén chiu uén cang 16n. C6 khi trén
mdt 14 nhip ngudi ta ch€ tao ¢6 nhitng cung cong khac nhau.

Khi nhip bi kéo cing cdc 14 nhip sé& bi udn thing ra. Liic 4y 14 nhip trén chiu ¢ng suat
s6 bd ngugc lai véi tng sudt lic 14 nhip 1Am viéc chiu tdi. Cdc bdn kinh cong cia tirng 14
nhip riéng ré cin chon th& niao d€ tng suit trong cic 14 nhip d6 gin bing nhau khi nhip
chiu tai trong.

D€ don gian trong tinh todn ngudi ta gid thi€t 13 mdmen udn sé& phan phdi déu theo
cdc 14 nhip né€u chiéu cao céc 14 nhip bing nhau.

182



znp—l—ap—B 7p

=

r—

] 1
! 1
N

‘A?jjé f )

b)

Hinh 11.16: Nhip dugc coi nhu mot dAm c6 tinh chdng udn déu:
a), b) - Loai nita élip;
c),d), d) - So @6 cic dau l4 nhip.
Dudi day ta sé khdo siat quan hé gitra d6 vong tinh cla nhip va luc tdc dung 1én nhip.

Luc tdc dung 1én nhip Z, bing hiéu s& clia luc tdc dung 1én cdc banh xe Zp, va trong
lugng phan khong dudc treo g gdom c6 cau va cic banh xe.

Z,=2, -£
2

Dudi tic dung clia luc Zn & hai chdt nhip s& phdt sinh hai phdn Ivc NB huéng theo
chiéu méc treo nhip va NA theo hudng AO d€ ddm bio da gidc lyc ddng qui (diéu kién hé
luc cAn bing, hinh 11.17a). Mudn hé luc cin bing thi X = 0 nghia 12 X, =Xp. £Z =0
nghia 1a Zx + Zg = Z,. M6c nhip sinh ra lyc doc X, =Z tgo (a: géc nghiéng cia méc
nhip). Muén cho luc doc ban dau Xp khong 16n thi o phdi chon nhd, nhung nhd qué sé& dé
lam cho méc nhip quay theo chiéu ngudc lai khi 6t6 chuyén dong khong tai, vi lic &y 6to
bi x6¢ nhi€u hon. Vi vy o khdng chon bé qua 5°.

PAau 14 nhip thudng 1am theo géc vudng (h.11.16¢), hinh thang (h. 11.16d) va theo
hinh trai xoan (h 11.16d).
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3) / AN

ZA=Zn.12/(l1+I%) Zn=Zbx-g/2 ZB=Zn.l1/(1+|2)
b)
c)
d)
I I2
ZA | ZB
)

Hinh 11.17: SJ d6 céc loai nhip:
a) Nhip nira élip; b) Nhip congxdn; ¢) Nhip mdt phan tu élip.
d) Nhip dit ngang; @) Nhip nia élip v4i nhip phu.

Pé ting do dan hdi dau 14 nhip thudng lam mdng hon than. Nhu vay Gng suit trong
nhip s& phan bd déu hon va ma sat giita cdc 14 nhip it di. L4 nhip 1am theo diu vudng dé
sdn xudt nhung ¢ng sut ti€p & dau sé rat 16n. Khi tinh todn nhip ngudi ta bd qua dnh hudng
cua luc doc X, , X3p.
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Theo cong thic clia sitc bén vat lidu, trong trudng hop nhip 14 khong d6i xing dudi
tdc dung cda lvc Z,, dd vong tinh f, s& dudc tinh gan ding theo cong thifc:
_s z. 1L,
' 3EJ, L,

Trong d6: 1, =11, -1a chiu dai hiéu dung cda nhip (m);

(11.1)

1 - chiéu dai toan bd clia nhip (m);
l, - khodng cach gitta cdc quang nhip (m);
E =2,15.10° MN/m” - modun dan hdi theo chiéu doc;
lin,lon - chiéu dai hiéu dung tinh tir hai quang nhip d&n chdt nhip (m).
J, = %th = %( h} +h) +...+h)) (11.2)
Trong d6: J, - tong s mémen qudn tinh clia nhip & ti€t dién trung binh nim sit
bén ti€t dién bit quang nhip (m*);
h; - chiéu day cla 14 nhip thi¥ nhat (m);
h, - chiéu day ctia 14 nhip thit hai (m);
hy - chiéu day clia 14 nhip thi m (m);
b - chiéu rdng clia 14 nhip. Chi€u rdng clia 14 nhip thudng chon theo chiéu rong
b ctia cdc 14 nhip ¢6 bén trén thi trudng (m);
8 - hé sd bi€n dang ctia 14 nhip.
Thudng nhip dudc chia nhém theo chiéu day va s& nhém khong qud ba. Ti s6 clia

chiéu rong 14 nhip b trén chiéu day h tdt nhi't nim trong gidi han 6 < E < 10. L4 nhip c6

chiéu rong 16n qua khong 1¢i vi ldc thing xe bi nghiéng ing sui't xoin & 14 nhip chinh va
mdt s6 14 nhip ti€p theo s& ting 1én.

Hé s6 bi€n dang ddi v6i nhip c6 tinh chdng uén déu (nhip li twdng ) & = 1,5. Trong
thuc t&€ § = 1,45 +1,25 phu thudc theo dang dau 14 nhip va s6 14 nhip c6 cling do dai. Khi
dau nhip dugc cit theo hinh thang (h.11.16d) va 14 nhip thi hai ngin hon 14 nhip chinh
nhiéu (h.11.18a) ta 14y 8=1,4, khi 14 thit hai diing d€ cudng hod 14 nhip chinh (h.11.18b,c) ta
18y 6= 1,2.

Hinh 11.18: Sd d6 céc tai nhip.
Khi ddt méng dau nhip va cit dau nhip theo hinh trdi soan (hinh 11.14d) nhip s& mém

hon vi vay & sé ting. Ngoai ra hé s6 & sé& phu thudc k€t ciu clia quang nhip va khodng céch
giffa cac quang nhip.
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1 .
Trong trudng hgp dac biét 1, =1,, = ?h nhip do61 xttng thi cong thuc (11.1) s€ c6

dang:
z\n
f,=8—2" (11.3)
48EJ,

D&i v6i nhip loai congxon (h.11.15b).

b8 ()4

f. =0Z 11.4
t n 3EJ, (11.4)
D3&i v6i nhip loai mot phan tu élip (h 11.15¢).
1 3
)
f, =02, ——— (11.5)

3EJ

Chiéu dai cda cdc 14 nhip phu thudc chiéu dai cd s6 L cla 6t6. Pdi véi 6td du lich
1, =(0,35 +0,5)L, 6t6 tdi 1,=(0,25+0,3)L.
Tir cong thite (11.1), (11.3), (11.4), (11.5) ta ¢6 thé tim dudc momen quan tinh J, ciia
ti€t dién nim tai quang & sat bén ti€t dién giita nhip:
V6i nhip nita élip khong doi xdng:
AR

I, =5 11.6
° 7 3ELf, (1.0

V6i nhip nita élip doi xdng:
Z1
Jo=§lan (11.7)
48Ef,

Vi nhip loai congxdn:

-8 )4

J, =0Z 11.8
o n 3Bf, (11.8)
Véi nhip loai mot phan tu élip
1 3
)
J, =02, ~———— (11.9)

3Ef
Pé€ so sinh d6 cting cla cdc loai nhip c6 k&t cdu khdc nhau thudng ngudi ta khong
phai qua luc Z, ma qua ng suit cuc dai trong cdc 14 nhip, vi nhu th& c6 thé vira ddnh gid
dnh hudng clia Z, va ctia k&t cau nhip.
baoi véi 14 nhip chinh c6 chiéu rong b va chiéu cao h, thi:

t
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_Mbe 0
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C

uc

Trudng hop nhip nita &lip khong ddi xing ta c6:
M, =21, =Z],

Z 1,1
. =—12" thay vao phuong trinh 11.1 ta c6:
1lh + 2h
3f EJ
i (11.11)
811}112]1

Thay th€ gid tri My vao (11.10) ta c6 ng véi
trudng hgp nhip khong d6i xitng & 14 nhip chinh
tng sui't udn tinh s& 1a:

3f_Eh,
Gutc = Sa 1
201, 1,,
Vi trudng hdp nhip d6i xitng, & 14 nhip chinh
ta c6 ng sudt udn tinh la:
6Eh.f,
=—02= 11.13
utc SIﬁ ( )

Ciing tuong tu nhu vay d6i v6i do vong dong fd ta
c6 thé xdc dinh ng sui't udn trong trudng hdp dong
v6i nhip nita élip khong ddi xing:

3 Eh.f,
CSuw =755 1
2 91, L,
V6i nhip nita élip loai d6i xting:
6Eh f,
Cw =752
512

Vi loai nhip congxon:

(11.12)

(@)

3Ehc(l - l4°)ft

ut

ACIRAESI
3Eh:( e |
ot (4]

Vi loai nhip mot phan tu &lip:

ud =
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f%‘r - le/nfkw
1
a)
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b)
y 1
——H
f
% z |
c)
Hinh 11.19:

a) Sd dd loai nhip 1/2 élip
b) Sd d@d loai nhip congxon

¢) So dd loai nhip 1/4 élip.

(11.14)

(11.15)

(11.16)

(11.17)



:ﬂ (11.18)

Gut l 2
25(11 _o]
4

__ 3Efjh, (11.19)

Gud 1 2
25(11 ]
4

Nhu vy tng suit trong 14 nhip chinh (tir d6 suy ra céc 14 nhip khdc) ti 1& véi do day
va do vong (dd vong tinh va dong ndi chung). Khi chdt cdc loai hang rdi 1én 6t6 trong nhip
thudng phét sinh t3i trong dong. PE dé phong hdng nhip, trong trudng hgp nay ngudi ta
thudng 1am cd cdu him nhip lic chat tdi.

Trong 14 nhip chinh ¢ng suit 16n thudng 1a & hanh trinh trd cda nhip véi tdi trong
dong. N&u hanh trinh trd khong dugc han ché thi thuong d€ gidm tdi cho 14 nhip chinh
ngudi ta dit mot 1 ngudc trén 14 nhip chinh.

Theo Packhildpxki quan hé vé 1i thuyét giita trong lugng can thiét clia nhip g, va Gng
suit tinh §, cda nhip c6 thé biéu thi nhu sau:

Zf

4
g, =50.10* 2ot (11.20)

O

O day: Z, - tai trong tinh thing ditng (G) tic dung 1én nhip (MN );

fi - d6 vong tinh ctia nhip ( m) dudi tic dung cia trong tai tinh Zt ;

o, - Gng suitudn tinh twong @ng trong nhip (MN/m?);
Nhu vay tng suit tinh clia nhip cang 16n thi trong lugng ctia nhip cang bé di.
Ung sul't ing vdi tdi trong tinh cho phép la:

f, (mm) bé hon 80 80+150 1504250
8. (MN/m?) bé hon 400 400 + 500 | 500 +700

Ngoai ra phdi ki€m tra ng sui't o4 trong nhip ddi vdi do vong dong f4 (khi cd u dd nhip
bing cao su ciing hoan toan bi€n dang). Lic 4y od khong dudc 16n hon 1000MN/m>.
D&i v6i toan bod cdc 14 nhip ké ¢4 14 nhip chinh ta c6 Gng sui't udn va do vong trong
bang (11.1).
* Chid §: Trong bang 11.1 thita nhin cdc ky hiéu sau:
lh=1-1, - chiéu dailam viéc c6 ich cia 14 nhip (m);

b - chiéu rong cla 14 nhip (m);

>h; - t8ng s6 chiéu day cda cdc 14 nhip phu (m);

Yh, - tongsd chiéu day cda l4 nhip chinh va cic 14 c6 chiéu dai bing 14
nhip chinh (m);

8 - hé s6 bi€n dang clia 14 nhip
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Céc cong thitc d€ tinh nhip.

Bdng 11.1

So do Ung suat(MN/m?) Bién dang (m)
|
11 12
X < lin lb I2h X G = 0,6.Z, 1,1, _ 0,046.Z -11211 'lgh
.‘:2. hl lﬁ \(\g)_B. blL.Y h’ bIE(Zh’ +0,5.3h)
=) je=pud by (11.21) (11.25)
Zn
|
L L . L
N Dn, <0 0152, 1, 00487, 1,
= / J L \ blXh; b.E(Zh’ +0,5.2h))
ho -1 = . hi
(11.22) (11.26)
Zn
i | 1 1
= 0,6.zn(11—z°) 0,045.2,1(11—20)3
[ — f =
Zn L 7 i bl>h; b.E(Zh’ +0,5.2h))
| T |
(11.23) (11.27)
|Zn—hl+212 O,6.Zn(11—lj)
11 12 = 2
- % bIXh;
; =i (11.24)
[ — — =2 0,048.Z_[(1 —1—°3+(1—1)2(1 —1—0)3]
Zn ] = ZHL B 4 *““n 1 4 12 2 4
L1T0—| Iz N bE(Zh’ +05.5h))

(11.28)
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Khi thi€t k& nhip chiing ta chon tru6c cdc dai lugng (f, +f4), Gumax cdc kich thudc 1y,
Loy, 1, b (chiéu rong 14 nhip) va chon Ky dé€ c6 Zmax = K4 G.

Nhu vay c¢6 thé tim dugc Th? tir cong thitc tinh o, va Zh’ tir cong thic tinh do vong f
va tir dé suy ra do day cédc l4 nhip.

Chon truc dd day clia cdc 14 nhip chinh ta c6 thé tinh dudc dd day cda cic 14 nhip
con lai. D€ k€ d&n 4nh hudng clia 14 chinh va 14 nhip phu kém theo 14 nhip chinh trong khi
tinh J,, dé nghi thay:

*h? =2h + 0,5 =h,’ (11.29)
Trong d6 : Th; - tdng s6 d6 day cia tat ci cdc 14 nhip (cm);
Th, - tong s6 d6 day 14 nhip chinh va chiéu day 14 nhip phu c6 chiéu dai
bang 14 nhip chinh (cm).

Khi tinh J, sau khi da thay Th theo (11.29) va trong cdc cong thuc (11.3), (11.4),
(11.5) cAn chii ¥ chon s6 14 nhip nhu thé nao d6 d€ théa min cac diéu kién sau:

1. Do day ctia 14 nhip chon theo loai nhip da phan loai theo tiéu chudn.

2. S8 nhém cic 14 nhip (k€ cd 14 nhip chinh) c6 chiéu day khdc nhau phdi khong
vugt qué ba.

3. Chiéu day cda céc 14 nhip phdi khdc nhau rat it. Thudng 14y ti s6 chiéu day cla
hai 14 nhip & trén cting va dudi cing khong dudc vugt qua 1,5.

Khi ting do dai hiéu dung 1 c6 thé ting chiéu day clia cdc 14 h va gidm s6 14 nhip n.
Nhu vay c6 thé b6t gis cong lao dong ché tao nhip va lam gidm ma sit giita cac 14 nhip.

Trong & td du lich loai nhip chi gdm mot 14 dugc ng dung rong rii. Trong dicu kién
c6 dd bén déu tir ddu d€n cudi, loai nhip chi gdm mot 14 phai c6 ti€t dién thay d6i
b,2x
b1,

h, =h,

Trong dé:

h, va b, - chiéu day va chiéu rong clia ti€t dién trung binh clia 14 nhip.

hx va by - chiéu day va chiéu rong cla ti€t dién 14 nhip & cdch tiét dién trung binh

mot khodng cach x.

Theo diing diéu kién nay nhip s& 12 mdt dim c6 tinh chong uén déu va cé trong lugng
bé nhat. Loai nhip gdm mdt 14 c6 @6 dai 16n hon loai nhip nhiéu 14.

Khi khong c¢6 dém giita cdc 14 nhip thi khi lip ghép 14 nhip nay de 1én 14 nhip khic
thudng & phin giita va phan cudi 4.

Trong thuc t& tinh todn ngudi ta gid thi€t 14 nhip cong déu va ti€p xidc nhau tir diu
dén cudi nén tai trong phin b trén toan bd chi€u dai 14 nhip. Thira nhin gid thi€t ndy thi
momen tdc dung 1én 14 nhip bat ky thit isé 1a:

M =1L (11.30)
R, R,

[ 1
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Jday:

Ji - mOmen qudn tinh 14 nhip thtt i:

R; - ban kinh cong ctia 14 nhip th& i § trang thdi tu do;

R, - ban kinh cong ciia 14 sau khi da ghép vao nhip.
Ung sudt do nhip bi si€t chit vao nhau sé& la:

Eh.( 1 1
G =t ——— (11.31)
2 |R, R,
Nhém 14
S[MN/m? 5.1 3nhip 111
9-11
800
700 6 5 Nhémld
1 nhip 11
600 :
500 1L4 chinh
400
300
200
100 hém 14 nhip 1
Pr N
0 000710000 15000 20000 25000
-100
2200

Hinh 11.20: Sy phdn bd ing suit trong cac 14 nhip.

Trén hinh 11.20 trinh bay tinh chat phdn b ng suit trong cdc 14 nhip clia nhip ¢ ba
nhau. Chiéu dai clia c4c 14 nhip dugc xdc dinh bing phuong phip db

nhém cé do day khac
thi (h.11.21).

Chon truc tung nn 12 truc cda buldng bit chit nhip & giita cdc 14 nhip. Trén truc tung
dit thit ty cdc gid tri chiéu day 14 nhip di tinh dugc theo thit ty 14 nhip chinh trén cling roi

tif cdc di€m ng v6i d6 day cic 14 ta vé cidc dudng song song véi truc hoanh.
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11 12

/ ~
" oty ¢
1/2 X
B D - | ml
— ] 71 22
i —— w3
= @
= d
A C Zbx
n m I'bx
Xk
Hinh 11.21: SJ dd xdc dinh chiéu Hinh 11.22: T4i trong tac dung 1én
dai cdc 14 nhip. nhip khi nhip truyén luc kéo.

DPoan BD bing ntra chiéu dai nhip, mm 13 truc clia quang nhip, AC 12 mdt nita chiéu
dai 14 nhip dugi ciing. Pudng CD xdc dinh chiéu dai clia cdc 14 con lai (khi ta d bi€t chiéu
dai 14 chinh I, bi€t dudc chiéu day cdc 14 nhip Sh va 1, c6 thé vé dugc CD). Chiéu dai li
thuy&t ctia nhip li tudng (nhip c6 tinh chdng udn déu) sé 1a dudng CD.

Khi nhip truyén luc kéo ta c6 sd d6 trén (hinh 11.22).
Gi4 tri cdc Ivc duge xdc dinh theo cdc phuong trinh hinh chi€u va mémen ddm bio
cho hé Iyc can bing.
X =Xk
. -1, +X. d
Z, L, +X d, T 02 TR
I +1, L +1, (11.32)

(be - %)-11 - Xk‘dl

Z1

z, = zZ 1 -X,d, _
1, +1, 1, +1,

Dung cdc phuodng trinh (11.32) ¢6 thé x4c dinh kich thu6c 14 nhip chinh, tai nhip va chi
ti€t cip cdc 14 nhip. Khi nhip truyén luc phanh X; sé& mang ddu ngudc lai trong cdc phuong
trinh trén. Momen phdn luc X,.d; sé giy ra ng suat phu trong cdc 14 nhip. Theo phuong
trinh (11.21) ta sé& tinh tng suat phu trong c4c 14 nhip.
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c.=— (11.33)

_ 0y (11.34)

Trén day ta méi tinh todn khi nhip truyén Ivc kéo hay Iuc phanh cuc dai. Ngoai ra
phai tinh khi nhip chiu luc thing ding rit 16n lic 6 to bi trugt ngang (Ymax). Trén hinh
(11.23) ta thdy nhip bén trai chiu luc thing ding rat 16n. Hon nita c6 thé xdc dinh luc S,
theo phuong trinh cin bing mémen d6i v6i di€m tua ciia nhip phai (diém C ).

B
S,B, —miGiTI—deO (11.35)
Trong do:
B; - khodng cdch giira hai nhip;
d - 1a khodng cich thing ditng tif trong tAm 6t6 d&én mit phing tua clia nhip;

m; G; - trong lugng 6t6 tidc dung Ién ciu tuong tng dang tinh.
ViY =¢,G; (m;=1), st dung phuong trinh (11.35) ta c6:

G, 2¢,d
S, =—i| 14208 (11.36)
2 B,
Ung suét & trong cdc 14 nhip & phan gifta sé Ia:
: 1,1 G. 2¢.d 1,1
=8 12 =il ke (11.37)
G, +1)EW 20 B, (I, +1,)ZW
Trong do:
W - téng s6 momen chdng udn cla cic 14 nhip.
@1 - hé sd bdm ngang.
11,1, - céc kich thuGc cia nhip & hinh 11.17a.
Sy - lyc thing ditng tic dung 1&én nhip trai.
S, - luc thing ding tic dung 1én nhip phai.

Vi chiéu cia Iuc Y trén hinh 11.23 thi S 1> S,
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Hinh 11.23: Lyc thing ding tic dung Ién nhip S;, S, khi 6td bi trugt ngang.

2. Tinh todn nhip dit ngang.

Nhip dit ngang khong truyén dugc luc kéo va lyc phanh ma chi truyén dugc lyc thing
ding.

Khi tinh todn nhip dit ngang ta ciing tinh nhu nhip dit doc nhung cin phai chd y
nhi€u d&€n géc nghiéng clia méc nhip o nhat 13 lic 6td bi trugt ngang.

a) So dd luc tic dung 1én nhip nita &lip dit ngang (h.11.24).

Y -
lmlGl

1/2

72
7.1

Y1 Y2

Hinh 11.24: SJ @6 luc tic dung 1én nhip dit ngang.
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Ta ky hiéu cic géc nghiéng clia méc nhip ddi vdi mit phing thing ditng 13 o va .
Khi 6t6 khdng trugt ngang (Y=0) thi hai géc nay bing nhau ( o; = 0 =0,) va 14 nhip chinh
c6 thé tinh theo ng suit tdng hgp nhu sau:

mG, (1 m,G,tga,
L A e A L) 11.38
u 2zwu(z 8 OJ ( 2bh (11.38)

Trong do:
b - chiéu rong 14 nhip;
h - chiéu cao 14 nhip ;
m; - hé s phin bé lai tdi trong;
f - d0 vong tinh cda nhip.
Vi f thudng rat bé 1én c6 thé bd qua (f tga,) va ta co:

t
Oy ZmlGl( L, g%j (11.39)

2 25w, bh

b) Khi c6 luc ngang Y=Ymax thi m; =1 va ta c6:

Zzl+Yd—Gl%:0

le—Yd—Glézo

Vi Yax =G nén ta co:

2 1

Z, _G 1+—2(P1(1
2 1

Luc ngang Y, va Y, xdc dinh theo phuong trinh:

Y =7, tgoy Yo=7 > tgon
Ung suit tdng hop trong 14 nhip chinh s& 1a:
Ntra nhip trdi:

Z, =i(1_MJ

o, =2l Y _Gify 2edy 1 tga, (11.40)
2SW.  bh 2 I 22w, bh
Ntra nhip phai
o, =Ll Yo Gy 2edy 1 tga, (11.41)
2SW.  bh 2 I 22w, bh

3. Tinh c4c chi i€t clia nhip.

a) Tai nhip: Tai nhip thudng dugc tinh theo ng suit tdng hop gdm ng sudt uén, nén
(hay kéo). Ung sud't un & tai nhip s& la:
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Trong dé:

D+h,

k max 2
bh’

Ximax - 1uc kéo ti€p tuyén cuc dai hay Ivc phanh cuc dai tdc dung 1én tai nhip (MN),

(kaax ~ Xpmax = (P-be)’ 15}’ 0= 077’

h. - chiéu day 14 nhip chinh (m);
D - dudng kinh trong ctia tai nhip, (m) (hinh 11.25)
B - chiéu rong 14 nhip, (m).

Ung sudt nén & tai nhip s& 1a:

_ k max

G (MN/m?)

" bh

C

Ung suét tdng hgp & tai nhip s& tinh theo:

D+h, 1
O = Ximax {3W +R
Ung suét tdng hdp cho phép [op] =350(MN/m?).

J (MN/m?)

D
Xk

h¢

Hinh 11.25: SJ d6 tinh tai nhip

(11.42)

Thuc nghiém chitng td ring chi khi oy, dat d&€n gidi han chdy cta kim loai thi tai nhip
mdi bi dodng ra. Luc ddy hay luc phanh truyén Ién tai nhip thudng bi han ché€ bdi lyc bam
v6i dudng. Tuy nhién khi 6t6 chuyén dong trén dudng gb ghé, khi banh xe chiu luc va dap,
luc X c6 thé dat gid tri cyc dai. Vi vdy ngudi ta tinh Xymax = Gox.@ = 0,7.Gpx = 0,7.Z, trong

do:
Gpx - tai trong tdc dung 1én banh xe;
Znx - phdn lyc clia dat1én banh xe.

b) Chét nhip:
Chét nhip dudc kiém tra theo Gng suat chén dap.

Z
Oy = D_{)’ (MN/m?) ; e

ﬁ, (MN/m?) .
Db

Chdt nhip dudce ché tao bing thép cdcbon xianuya hod loai 30 hay 40 vdi tng suat
chén dip cho phép [oe] = 3+4 (MN/m?) hay biing thép hop kim xémingtit hod loai 20 hay

20X Vi [Gea] = 7,5+9(MN/m?).
Bac nhip dugc ki€m tra theo ng suit chén dap.

Bac nhip dudc ch€ tao biing dong thanh, chit déo, thép mém. Bac ché tao bing thép

mém chiu dugc dp sudt chén dap d&€n 7 MN/m?

196



IV. PHAN TU PAN HOI LOAI KHI.

Trén hinh 11.26a trinh bay sd d6 clia hé thong treo c6 phan tif dan hoi loai binh chia.
Trong binh chita 1 khong khi hay khi ga chiu nén dudi 4p sudt 0,5 + 0,8 MN/m®” Khi binh
chita 1 co lai thé tich bén trong clia binh gidm, 4p suat khong khi va dd ciing hé thdng treo
tdng. Khi chi c6 1 binh chita hé thdng treo rat citng. C6 binh chita phu 2 khi binh chia 1 co
lai 4p suat khong khi sé& ting tir tif va do d6 hé thdng treo s& mém hon.

Vao khong khi
T may nén | ve/ph
G —
| 3 [f=4dcn]
- > 14 :
~—_|i=5,9cm
=
© 12
1 =
2 Q 8.3cm
> B~ \
=10 2
| N Qo,Scm\\ 10l1em
Gbx ———12 [ f=12.0cm
80
2 3 4 5 6 7 8 9
Tai trong 1én cau
a) b

Hinh 11.26: Hé thong treo khi vSi phan tr dan hdi loai budng chita.
a) So db hé thdng treo;
b) Su thay ddi tin so riéng @ng vdi su thay d6i tai trong clia 6td.

O day cin 3 1a bo didu chinh do cao ciia thing xe ; vi khi cn 3 thay d8i khodng céch
gitta thiing va banh xe thi: hozic 12 dwa khi ép tir binh chita 4 vio budng 1 va binh chita phu
2, hodc 1a ddy mdt phan khi nén ra khdi mot 1 va 2. D€ bo diéu chinh khong lam viéc khi
otd con dang dao dong bd gidm toc qudn tinh sé giit va chi cho bd diéu chinh lam viéc sau
khi khodng cich giita v xe va 16p xe da thay ddi dudc vai gidy, hién tugng dao dong da
b6t hian, nhu vay 1a chi cho thay ddi tng v6i tai trong tinh.

Trong cic k&t cAu hién nay chua giit dugc tin s6 dao dong riéng khdng ddi. Trén hinh
11.26b trinh bay sy thay ddi tin s& dao dong riéng khi thay ddi trong lugng 6td c6 hé thong
treo loai khi va cdc so liéu dudi diy tng v6i cdc dao dong nhd & gin vi tri cin bing. Khi

197



khong c6é binh chita phu d6 ciing hé thdng treo kh4 16n va dd vong tinh thay ddi 1,34 1an
tuong ng vdi trong ludng phin dudc treo thay ddi khodng 3 14n va tin sd dao dong riéng
khodng 123+142 1an/ph (2,05+2,33 1an/s).

Khi c6 binh chita phu dung tich 12,21, dd ciing hé thong treo gidm va tin sd riéng chi
con 94 +104 1an/ph.

V. HE THONG TREO LOAI THUY KHI.

So db nguyén 1y 1am viéc va dudng dic tinh clia hé thong treo loai thuy khi dugc
trinh bay trén hinh 11.27.

hd

f fa

Hinh 11.27: SJ @6 va dudng dic tinh clia hé thdng treo loai thuy khi.

Trong hanh trinh nén, pittdng 1 bi ddy I1én phia trén. Chit 1éng s& di qua van 2 (ludn
lu6n md & 4p suit thap) day pittdng 5 trong budng khi 4 1am nén khi lai. Phan nay d@ng véi
doan a-b trén gidn dd tdc 1a ng vé6i lic 4p sudt khong khi trong budng 4 ting 1én dén gia
tri tinh todn 30 MN/m”. Pittong phan cdch 5 giit cho khong khi khong 14n vao cht 16ng.

Hanh trinh nén ti€p tuc, pittdng 1 ti€p tuc dich 1&n phia trén, lam do thanh 6 chui vao
ong xilanh 4p luc cao 8 va 16 7 bi bit kin. Liic ndy bit dau thdi gian nén dan hdi chat 18ng
va d§ cing nhip s€ tdng I1€n (doan b-c trén dudng dic tinh).

Khi chét 1dng trong dng 6 dat d&€n 4p sudt 200300 MN/m” van han ché 3 s& md. N&u
ti€p tuc nén thi chi't 16ng chi luvu thong nhung dp suit trong chi't 1dng khong ting. Lic nay
4p sudt khong khi trong budng 4 con tiép tuc ting (doan c-d).
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Trong hanh trinh trd, chit 1dng bi nén dan hdi trong xilanh 4p lyc cao s& nd ra mot
doan ngin (doan d-d) con khdng khi nd ra s& dua hé thong treo trd vé trang thdi ban dau
doan d-a. Khi khong khi nd, chat 1dng tir budng 5 qua van 2 lam mat phan I6n thé€ ning cia
khong khi bi nén. Dién tich clia dudng cong kin a-b-c-d-d-a ti 1& v6i s& cdng tiéu hao clia
hé thong treo loai thuy khi. Pudng dic tinh trén hinh v& rng v6i mot van tdc nén nhat dinh.

Hai nhugc diém cta hé thdng treo thuy khi loai 6ng 12 khé 1am kin va ma sit I6n.

VI. PIEU CHINH HE THONG TREO.

Diéu chinh hé thong treo 12 thay d6i cdc thong s6 va dic tinh cla né theo mic tai
trong tdc dong 1én thing xe. Hién nay trong hé thdng treo khi va thuy khi sit dung hai loai
diéu chinh: diéu chinh vi tri thing xe va diéu chinh do cting cia hé thong treo. Tién 1gi
nhA't khi stt dung hai loai diéu chinh nay 13 trén hé thdng treo khi. Hé thdng treo vSi phan
tr dan hoi 13 kim loai thi khong dit cdc loai diéu chinh nay vi phtc tap.

Trén 6t6 buyt st dung bd diéu chinh vi tri thing xe d€ khong thay d6i hoic thay d6i
rat it khodng cdch tir thung xe dé€n mit dudng & bat ky tdi trong tinh nao sé rat tién 1gi cho
khéch di xe.

So @6 nguyén 1y diéu chinh vi tri thiing xe clia hé thdng treo thiiy khi dudc trinh bay
trén hinh 11.28 .

10

Hinh 11.28: Sd @6 bo diéu chinh vi tri thiing xe.
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Vé bd diéu chinh 5 dit trén khung 11 cdn con chay 8 ciia bd diéu chinh nhd don 2 va
thanh kéo dan hdi 13 ndi véi truc badnh xe 12. Khi tdi trong trén thiing xe ting, 4p suit sé
ting, thé tich khi trong hé thdng treo thly khi 9 sé gidm va khodng cdch giita truc banh xe
va khung (thuing xe) s& gidm xudng gin 16p hon. Con chay diéu chinh sé& dich xudng phia
dudi, dau c6 4p sudt tif bom 10 truyén lién tuc dén hé thdng treo thuy khi cho dén khi
thiing xe dudc ning 1én d€n vi trf ban diu. Khi gidm t3i con chay dich chuyén 1én trén, dau
tir hé thong treo thiiy khi chay vao thiing chita va thiing xe ha xudng vi tri ban dau.

Vi tri thiing xe c6 thé diéu chinh dudc nhd quay tay gat 3 quanh truc clia né. Quay tay
gat theo chiéu kim dong hd con chay sé di xudng, thiing xe dugc ning 1én, khodng sing
gdm xe va hanh trinh dong clia hé thong treo sé ting Ién.

Nh& tinh chit nay, cdc 6td c6 tinh viét di cao sit dung bd diéu chinh hé thdng treo
nay dé thay ddi khodng sing gdm xe trén nhitng dudng rat xau hoic nhitng noi khdng c6
dudng — khi 6t6 phai ditng 1du hoic khi 6 t6 dugc van chuyén trén nhitng phuong tién khéc,
tay gat 3 dudc quay ngudc chiéu kim dong ho, diu sé& chiy vé binh chita, thing xe ha
xudng va hé thong treo coi nhu nghi 1am viéc.

Khi 6t6 dao dong, d€ bd diéu chinh thiing xe khong chiu dnh hudng ciia sy thay ddi
dd vong, vé bo diéu chinh thiing xe dudc ché tao thanh hai budng chita day dau, bit kin
biing cdc mang cao su 4 va 7 va thdng nhau bing rinh chuin 6 tao thinh bd chim tic dung
thuy luc (bd gidm chan).

Khi t3i trong thay d8i mot cdch tinh, con chay dich chuyén chim, diu chdy chim tir
budng nay sang budng khic qua rinh chuin vdi sitc bé. Khi tii trong thay ddi mot cach
dong, ddu sé& tao thanh stc cdn 16n do con chay dich chuyén rat nhanh va con chay giit
dudc vi tri trung binh nhd sy bién dang dan hdi cla thanh kéo.

Bo diéu chinh d9 citng hé thong treo c6 muc dich giit n dinh tin sd dao dong riéng
véi tai trong bat k¥ ndo tidc dung 1én hé thong treo. So do nguyén 1y diéu chinh do citng hé
thong treo khi trinh bay trén hinh 11.29.

Van con chay 6 bo diéu chinh ndi truc ti€p vdi don 5 va thanh kéo dan hdi 3 ndi vdi
don 2 hé thdng treo. Khi ting tai, thé tich va do d6 chiéu cao h, ctia phan ti dan hdi (binh
chita khi) gidm, con chay dich chuyén vé& phia trdi nSi binh chita khi vdi may khi nén. Khi
gidm t3i con chay dich chuyén vé& phia phdi, mot phin khong khi bi ddy ra ngoai. Do d6
chiéu cao h, va thé tich binh chita dm bio khong ddi v6i ba't ky tai trong nio.
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Hinh 11.29: Sd d6 di€u chinh do ciing hé thong treo:
1: Truc banh xe ; 2: Pon cd ciu hudng ; 3: Thanh kéo bd diéu chinh ; 4: Pittong ;
5:Camva don; 6: Van; 7: V4 ; 8: Binh khi ; 9: Khung.

C. BO PHAN GIAM CHAN

Luc cdn trong hé thdng treo tryc ti€p 4nh hudng dén viéc dap tit cac dao dong cla
vd, ciu 6td. Cic dao dong nay phat sinh khi 6t6 chay trén dudng khong bing phing. Luc
cdn chinh 13 lyc ma sdt trong phin tif dan hdi (nhu ma sdt giita cdc 14 nhip), giita bac va
chot nhip, ma sét trong khép ctia bd phan din hudng, ma sit trong vat liéu cta 16p va cic
chi ti€t biing cao su trong hé thdng treo, luc cdn clia cdc gidm chan.

Pé hé thong treo vita mém lai vira dip tit nhanh dao dong, can gidm ma sit cd dén
t6i thi€u, d€ cho gidm chan thdy luc déng vai trd chinh trong viéc dip tit dao dong. Néu
ddm bdo ma sat giita cdc 14 nhip it hon 5% tai trong tinh, 6td s& chuyén dong rat ém diu.
Nhung trong thuc t&, di cho bdi tron tdt, gidi han nay vin vugt qua 10%-+13% nén nhip van
citng. C4c luc va dap bé hon lyc ma sit trong hé thdng treo, nhip s& khong giit dudc né, va
cit th€ cdc luc nay truyén truc ti€p 1én khung.
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I. CONG DUNG.YEU CAU VA PHAN LOAL

1. Cong dung:

Gidm chan dé dap tit cic dao dong clia than xe va 16p 6td bing cach chuyén cd ning
clia cdc dao dong thanh nhiét ning. Gidm chin hién nay chd y&u 12 gidm chan thuy luc
(hinh 11.30) nén ma sat giita chit 1éng va cdc 1 ti€t Ivu 13 ma sat chd y&u dé dap tit chan

dong.
a Zg
1 R/?) o)
= [ >\ Z2
Zg Zn‘ /%
/ -D( /./4 I 8 ’
L |
Ztr Z1
5
° Net Trad Z3
a) b)

Hinh 11.30: Gidm chan thuy luc.

2. Yéucau
Ciéc yéu ciu cd ban d6i v6i gidm chan:
a) Pam bio gidm tri s6 va sy thay d6i dudng dit tinh cia cdc dao dong. Pt biét 1a:
e Dap tit cang nhanh cdc dao dong néu tan s& dao dong cang 16n. Muc dich dé
tranh cho thing xe khdi bi lic qua khi qua dudng map md 16n.
e Dap tit chAm cdc dao dong n€u 6td chay trén dudng it map mo ( do 16i 16m
ctia dudng cang bé va cang day).
e Han ch€ cédc lyc truyén qua gidm chin Ién thiing xe.
b) Lam viéc 6n dinh khi 6t6 chuyén dong trong cic diéu kién dudng sd khac nhau
va nhiét do khong khi khic nhau.
¢) C6 tudi tho cao.
d) Trong lugng va kich thudc bé, gid thanh ha.

3. Phén loai:
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Ngudi ta phan biét gidm chan theo hai dic diém sau:

a) Theo ti s clia hé sd cdn K, trong hanh trinh nén (liic 16p ti€n gan khung) va hé s6
can K, trong hanh trinh trd (lic 16p di xa khung). Theo dic diém nay gidm chan thuy luc
dudc chia thanh loai tdc dung hai chiéu c6 dudng dit tinh d6i xting (K,=K,) va dudng
dic tinh khong d6i xitng (K, < Ky) va loai tdc dung mot chiéu K,~0

b) C6 hay khong van gidm téi.

Phd bi€n nhd't hién nay 1a loai gidm chan hai chiéu c6 dudng dic tinh khdng d6i xting
va c6 van gidm tdi. Trudng hop nay luc cdn gidm chin trong hanh trinh nén ting chAm hon
trong hanh trinh tra.

Trong céc gidm chan hién nay K, = 2+5K,. D6 18i 16m cla dudng cing bé va cing
day (do 16i khong cao va 16m khong siu ) thi hé s6 K, va K, cang phdi khdc nhau.

Khi banh xe qua chd 156i 6 (hinh 11.30a) thi van toc khdi lugng khong dugc treo sé& 16n
(trlr phan t&r dan hoi ra) luc truyén qua gidm chin sé& 16n.

C6 thé gidm luc ndy bing cdch ha thap hé s6 K,. Khi 6t6 qua chd 16m 7 thi va dap
truyén 1én banh xe it hon di qua chd 13i 6.

Trén cic dudng c6 dd 16i va 16m dai va dudng lugn giita chd 18i v6i chd 16m twong
doi ém diu thi khong can c6 K, va K, that khac nhau . Vi khi 6td qua chd 16m c6 thé 1am
banh xe khong ti€p xtic v6i dudng .

II. PUGNG PAC TINH CUA GIAM CHAN THUY LUC

Luc cdn chdn dong Z, do gidm chén sinh ra phu thudc vao van tdc tuong d6i z cla cdc
dao dong thuing xe ddi vdi banh xe.

Z=Kz"  (11.43)

6] day:

K: Hé s6 cdn clia gidm chan.

Ham s8 : Z;=¢( 2 ) bi€u dién dudng dic tinh cda gidm chan. Tuy theo gid tri s6 mii n

ma dudng dic tinh cta gidm chan cé thé 13 tuyén tinh (dudng thdng) hoic dudng

cong. Néu:

n=1 : Pudng dic tinh 13 dudng thing 1 (hinh 11.30b).

n>1 : Pudng dic tinh 1a dudng cong 16 m.

n<1 : Pudng dic tinh 13 dudng cong 1Hi.

Pudng cong c¢6 dang nay hay dang khic phu thudc trude tién & kich thude 16 thdng
qua rdi d&€n dd nhdt cla chi't 18ng va két cau clia van. Chd ¥ 12 v6i cdc dudng dic tinh trén
hinh 11.30b ta thiy tai gi4 tri 16n nh4t clia van téc tudng doi, gid tri cong suat tiéu hao (i 1&
véi dién tich nim du6i dudng dic tinh) bing nhau. Thong thudng n dao dong trong khodng
1,5+2.5.

Trén hinh 13.31 ta thay tai hai di€ém 1 va 2 dudng biéu dién hoic 1a di thing (dudng
nét dit) hodc 1a giy khiic (dudng lién). Trudng hgp c6 van gidm tdi dudng bi€u dién sé& 1a
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dudng gy khic va diém 1, diém 2 14 di€ém md van gidm tdi nén dién tich cho chit 16ng di
qua ting lén.

Trong cdc 6t6 hién dai z, va z nim trong gi6i han (30+50)cm/s. N&u 6t6 sit dung &
khi hdu 6n d6i c6 thé khong dit van gidm tai dé don gidn bSt két cau.

Zyg
7
Ve
e
P Ve
anax ~
s
Zn 1
7t Tra Nén Zn
—— a—

0

Nhe Ma Nhe Manh
2 Zi
Z Zt max
/
s

Hinh 11.31: Pudng dic tinh khdng d6i xitng ctia gidm chan
tdc dung hai chiéu véi van gidm tai.

. TiNH TOAN GIAM CHAN THUY LUC.

Ching ta s€ tinh todn hé s6 cdn clia gidm chan.
Phuong trinh tinh Ivc cdn cla gidm chin 1a phuong trinh (11.43). Phuong trinh tinh luc
cin chin dong clia cd hé thong treo Zy 12 : Zy = K. Z" (11.44)
Trong d6 : 7 - 1a van toc chuyén dong cla hé thong treo;
n - chi s§ thay d6i khdc nhau trong hanh trinh nén va hanh trinh tr3 ctia hé thdng treo.
Pé don gian ta cho n =1 thi phuong trinh (11.44) s& c6 dang Z, = K. 7, . Hé s6 can
K clia gidm chan dugc tinh tir hé s6 cdn dao dong cla hé thong treo K, . K, dic trung qué
trinh dap tit chin dong trong hé thong treo. Ciing 14 mot gidm chin nhung c6 thé c6 cic hé
s6 K khdc nhau néu stt dung véi cdc hé thdng treo kh4c nhau.
Do d6 d€ ddnh gid sy dap tit chan dong ngudi ta rit ra trong 1i thuy&t 6td hé s& dap
tit chdn dong :

Kt
= - (11.45)
v VCM
. G
Trong d6 : C - d6 ciing ctia hé thong treo C = —2 = f‘”‘
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. G
M - Khéi lugng dudc treo trén mot binh xe M = —2 (kg);
g

Gox - phin trong lugng dudc treo tinh trén mdt banh xe (N);
f - d6 vong tinh clia hé thdng treo (m);
g - giatdc trong trudng g =9,81m/s” ;
V6i cdc 6td hién dai hé s6 dap tit chin dong ¥ = 0,15+0,25.
Tu cOng thuc trén ta ritra :
v.Gy,
K 03134/f
Biét dudc K, tuy theo cdch b tri bd phdn gidm chan trong hé thdng treo va tuy theo
loai gidm chan ta tinh dugc K. Goi K = oK. V6i loai gidm chan don bd tri nhu trén hinh

11.30a ta c6 phuong trinh luc: Z,=7, b

a

(Ns/m) (11.46)

Phuong trinh van toc sé& la: 2o = zg% (11.47)

Trong do6 kich thudc a va b xem trén hinh 11.30a.
7y - tdc dd chuyén dong clia hé thong treo.

7, -tdc do chuyén dong cla gidm chan .

Tu cong thuc (11.44) chon=1 va (11.47) ta co6 :

2
a .a a .
Zg = Ztr B = Ktr. Ztr E = Ktr‘ (Ej Zg (l 1.48)

2
G day: a=|2
ooy

Véi loai hé thdng treo c6 gidm chan &ng dit 16ng vao trong 10 xo tru trong hé thdng
treo ddc 1ap vdi sy dich chuyén banh xe trong mit phing ngang ta c6 k&t qua tudng tu:

2
z, = Kt(:—l) 7y (11.49)
1

2
Trong d6 r; va a; l1a cac kich thudc trén hinh 11.12a va trong trudng hgp nay o = {i]
a]

N&u gidm chan dit nghiéng mot géc § so véi truc thing ding ta c6 :

1),
z, = K“(cossj Zy (11.50)

Trudng hgp nay a =
cosd

Vi K =a. Ky, chiing ta k&€t hop (11.46) vdi cdc gid tri o thi s& tim dudc hé s& cdn K
cia gidm chan § cdc trudng hop cu thé.
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CHUONG XII

HE THONG PHANH

I.  CONG DUNG, PHAN LOAI VA YEU CAU.

1. Cong dung.

Hé thong phanh ding d€ gidm tc d6 clia 6t6 cho d&n khi dirng hin hoic dén mot toc
dd cin thi€t nao ddy. Ngoai ra hé thong phanh con diing d€ giit 6td ding & cic ddc.

D6i v6i 6t6 hé thong phanh 12 mdt trong nhitng cum quan trong nhit, bdi vi né ddm
bio cho 6t6 chay an toan & toc dd cao, do d6 c6 thé nang cao dugc ning sudt van chuyén.

Hé thong phanh gdm c6é cd cidu phanh d€ him tryc ti€p tdc dd géc clia cdc banh xe
hodc mot truc nao ddy ctia hé thdng truyén lyc va truyén dong phanh dé din dong cic cd
ciu phanh.

2. Phén loai.

Tuy theo cdch bd tri co cAu phanh & cdc banh xe hodc & truc clia hé thdng truyén lyc
ma chia ra phanh bdnh xe va phanh truyén luc.

O 616 co c&u phanh chinh dit & banh xe (phanh chan) con cd cAu phanh tay thudng dit
§ truc thit cap clia hop s& hodc hop phan phdi (6t6 2 cau chii dong). Ciing c6 khi co cau
phanh phanh chinh va phanh tay phdi hdgp lam mot va dit & banh xe, trong trudng hgp nay
s& 1am truyén dong riéng ré.

Theo bd phan ti€n hanh phanh co cAu phanh con chia ra phanh gudc, phanh ddi va
phanh dia.

Phanh gudc st dung rong rii trén 6t6 con phanh dia ngdy nay dang c6 chiéu huéng dp
dung. Phanh dai dudc sit dung & cd cAu phanh phu (phanh tay).

Theo loai bd phan quay, co cAu phanh con chia ra loai trdng va dia. Phanh dia con chia
ra mot hodc nhiéu dia tiy theo s lugng dia quay.

Co ciu phanh con chia ra loai cAn bing va khong can biing. Cd cAu phanh cin bing khi
ti€n hanh phanh khong sinh ra lyc phu thém 1én truc hay 1én 6 bi ctia mayd banh xe, con c6
cAu phanh khong can bing thi ngugc lai.

Truyén dong phanh c6 loai co, thiy, khi, dién va lién hgp. O 6t6 du lich va 6td van tai
tdi trong nhd thudng ding truyén dong phanh loai thiy (phanh diu). Truyén dong phanh
bing khi (phanh hoi) thudng ding trén cdc 6t van tdi tdi trong 16n va trén 6t6 hanh khdch,
ngoai ra con dung trén 6t6 van tdi tdi trong trung binh c¢6 dong co di€zen cling nhu trén cdc
otd kéo d€ kéo doan xe. Truyén dong phanh biing dién dugc dung & cic doan 6td. Truyén
d6ng cd chi dung & phanh tay.
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3. Yéucau.

Hé théng phanh phdi ddm bdo cdc yéu ciu sau :

- Quiang dudng phanh ngin nhit khi phanh dot ngot trong trudng hop nguy hiém. Mudn
c6 quing dudng phanh ngin nha't thi phii ddm bdo gia tdc chim din cuc dai.

- Phanh ém diu trong ba't ky moi trudng hdp dé€ ddm bao su 6n dinh cta 6t6 khi phanh.

- Diéu khi€n nhe nhang, nghia 12 luc tic dung 1&én ban dap hay don di€¢u khién khong
16n.

- Thdi gian nhay cdm bé, nghia 13 truyén dong phanh c¢6 d6 nhay cdm 16n.

- Phan b6 momen phanh trén céc banh xe phdi theo quan hé st dung hoan toan trong
lugng bam khi phanh vé6i bat ky cudng do nao.

- Khong c6 hién tugng tu si€t phanh khi 6t6 chuyén dong tinh ti€n hodc quay vong.

- Co cau phanh tho4t nhiét tot.

- Giit dugc ty 1& thuin giita luc trén ban dap hodc don diéu khién véi lyc phanh trén
banh xe.

- C6 kha nidng phanh khi déng trong thdi gian dai.

II. KET CAU CHUNG CUA HE THONG PHANH.

Hé thong phanh trén 6td gdm c6 phanh chinh (phanh bianh xe hay con goi 12 phanh
chin) va phanh phu (phanh truyén lyc hay con goi 12 phanh tay). S§ di phdi 1am c4 phanh
chinh va phanh phu 13 d€ ddm bdo an toan khi 6t6 chuyén dong. Phanh chinh va phanh phu
c6 thé c¢6 co cAu phanh va truyén dong phanh hoan todn riéng ré hoic c¢é thé c¢é chung co
ciu phanh (dit & banh xe) nhung truyén dong phanh hoan toan riéng ré. Truyén dong
phanh cla phanh phy thudng dung loai cg.

Phanh chinh thudng diuing truyén ddng loai thiy — goi 13 phanh diu hoic truyén dong
loai khi — goi 12 phanh khi. Khi diing phanh diu thi luc tic dung 1én ban dap phanh s& 16n
hon so vdi phanh khi, vi Iyc nay 1a d€ sinh ra 4p sudt ctia dau trong bau chita dau clia hé
thong phanh, con & phanh khi lyc ndy chi can thing luc cin 10 xo d€ m& van phan phdi cla
hé thdng phanh. Vi viy phanh diu chi nén diing & 6t6 du lich, van tdi cd nhd va trung binh
vi @ cdc loai 6t6 nay mémen phanh & cdc banh xe bé, do d6 luc trén ban dap ciing bé.
Ngoai ra phanh dau thudng gon gang hon phanh khi vi né khong c¢6 cdc bau chia khi kich
thudc 16n va do nhay khi phanh t6t, cho nén b6 tri né6 dé€ dang va st dung thich hgp ddi véi
cdc 0o k€ trén.

Phanh khi thudng s dung trén 6t6 vin tdi trung binh va 16n. Ngoai ra cdc 6t loai nay
con diing hé thdng phanh thdy khi. Dung hé thong phanh nay 13 két hop vu di€m cda phanh
khi va phanh dau.

SO db két cau cdc loai hé thdng phanh clia 6td dudc trinh bay sau day:
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1. Phanh diu.

O phanh ddu luc tic dung tif ban dap d&n cd cAu phanh qua chdt 1dng (chit 16ng dudc
coi nhur khdng dan hdi khi ép) & cdc dudng dng.

(&
N

\ N4

Hinh 12.1 : So dd hé thdng phanh diu 6t6

So @6 hé thong phanh dau (hinh 12.1) gdm c6 2 phin chinh : truyén dong phanh va co
cAu phanh. Truyén dong phanh bd tri trén khung xe gom c6: ban dap 1, xilanh chinh c6 bau
chita diu 2 @€ tao ra 4p suit cao, cic dng din diu 3 d&n cdc co cAu phanh. Co cAu phanh
dit & banh xe gdm c6: xilanh 1am viéc 4, ma phanh 5, 16 xo kéo 6, trong phanh 7.

Nguyén 1y 1am viéc clia hé thong phanh dau nhu sau: khi ngudi ldi tic dung vao ban
dap 1 qua hé thong don sé ddy pittdng nim trong xilanh 2, do d6 dau bi ép va sinh ra 4p
suét cao trong xilanh 2 va trong dudng 6ng din 3. Ch4t 1dng v6i 4p sult cao sé tdc dung l1én
bé mit cla hai pittdng & xilanh 4. Hai pittong nay thing luc 10 xo 6 s& ddy hai m4 phanh 5
ép sat vao trong phanh 7 va ti€n hanh phanh 6t vi tréng phanh 7 dugc gin lién v6i moayo
banh xe. Khi nh3 ban dap nghia 13 Iiic ngitng phanh, 16 xo 6 s& kéo hai m4 phanh 5 vé vi tri
ban ddu, dudi tic dung ciia 10 xo 6 cdc pittdng trong xilanh 1am viéc 4 s& ép dau trd lai
xilanh chinh 2.

Sy l1am viéc clia phanh diu 1am viéc trén nguyén ly clia thiy lyc tinh hoc. N&u tic
dung 1&n ban dap phanh thi 4p suat truyén dén cdc xilanh 1am viéc s& nhu nhau. Lyc trén
cdc ma phanh phu thudc vao dudng kinh pittdng & cdc xilanh 1am viéc. Mu6én ¢c6 mémen
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phanh & bdnh xe trudc khdc banh xe sau chi can lam dudng kinh pittdong clia cdc xilanh lam
viéc khac nhau.

Luc tdc dung 1én cdc ma phanh phu thudc vao ty so truyén cia truyén dong: ddi véi
phanh diu bing ty s6 truyén clia phan truyén dong cd khi nhan véi ty s6 truyén cla phan
truyén dong thiy Ivc. N&u pittdng & xilanh 1am viéc c6 dién tich gap ddi dién tich cla
pittdng & xilanh chinh thi lyc tdc dung I&n pittdng & xilanh lam viéc s& 16n gap ddi. Nhu thé
ty so truyén sé& ting 1én hai 1an, nhung trong lic d6 hanh trinh ctia pittdng 1am viéc s& gidm
di hai 1an, vi vdy ma chiing c6 quan hé theo ty 1& nghich v6i nhau cho nén lam khé khiin
trong khi thi€t k& truyén dong phanh.

Dic di€m quan trong clia hé thong phanh dau 12 cdc banh xe dugc phanh cling mot lic
Vi 4p suit trong dudng dng dau chi bit diu ting 1én khi tAt cd cdc ma phanh ép sit vao cic
trong phanh khong phu thudc vao dudng kinh xilanh 1am viéc va khe h§ giita tréng phanh
va mé phanh.

Hé thdng phanh diu c6 cdc vu di€ém sau:

- Phanh d6ng thdi cdc badnh xe vdi sy phan bd luc phanh giita cdc banh xe hoic gifta
cdc md phanh theo yéu ciu.

- Hiéu suit cao.

- Do nhay t6t, k&t cau don gidn.

- C6 kha ning ding trén nhiéu loai 6td khac nhau ma chi cin thay d6i co cau phanh.

Khuyé&t di€m clia hé thdng phanh diu la:

- Khong thé 1am ty s6 truyén 16n dudc vi thé phanh dau khong cé cudng héa chi diing
cho 66 ¢6 trong lugng toan bd nhd, luc tic dung 1é€n ban dap 16n.

- Khi c6 chd nao bi hu hdng thi cd hé thdng phanh déu khong Iam viéc dudc.

- Hiéu suat truyén dong s& gidm & nhiét do thap.

2. Phanh khi.

Phanh khi st dung ning luong cda khi nén d€ ti€n hanh phanh, ngudi 14i khong cin
mat nhiéu lyc dé diéu khi€n phanh ma chi can thing 10 xo & van phin phdi d€ diéu khién
viéc cung cip khi nén hoic lam thodt khi & cdc bd phan lam viéc. Nhg th€ ma phanh khi
diéu khi€n nhe nhang hon.

Nguyén 1y 1am viéc clia hé thdng phanh khi theo so d6 (h12.2) nhu sau:
M4y nén khi 1 dugc din dong bing dong co s& bom khi nén qua binh ling nudc va diau 2
dén binh chita khi nén 3. Ap suat clia khi nén trong binh x4c dinh theo dp k€ 8 dit trong
budng 14i. Khi can phanh ngudi 14i tic dung vao ban dap 7, ban dap s& din dong don van
phan phdi 4, liic d6 khi nén s& tir binh chita 3 qua van phin phdi 4 d&€n cdc bau phanh 5 va
6. Mang clia biu phanh s& bi ép va din dong cam phanh 9 quay, do d6 cdc m4 phanh 10
dudc ép vio trong phanh 11 d€ ti€n hanh qud trinh phanh.
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Hinh 12.2 : S0 dd 1am viéc clia hé thdng phanh khi 6t6

Trong trudng hdp kéo rdmodc (doan xe) hé thdng phanh can ddm bio chuyén dong an
toan cho doan xe. B& tri hé thdng phanh & 6t6 kéo va rdmodc c6 thé theo so dd & hinh 12.3

Céc so @6 phan biét v6i nhau theo s& lugng dudng 6ng din ndi 6td kéo vdi romodbe ra
loai 1 dong hodc 2 dong.

Céc phan con lai s& gidng nhau theo hinh 12.3a, khong khi dugc nén biing mdy nén khi
1 rdi truyén ti binh loc 2 va bd phan diéu chinh 4p suit 3 d&€n cdc binh chita khi nén 4. Khi
& trong cdc binh chita khi 4 c6 day dd lugng dy trit khong khi nén thi bd phin diéu chinh 3
s& cit khong cap khi tif may nén vao binh chita nita.

DPé phong trudng hop 4p suit c6 thé ting dot ngdt & dudng din khi, trong hé thong c6
dit van an toan 5. Khong khi nén dugc di tir binh chita d€n van phan phdi 11. Khi can
phanh ngudi 14i s& tdc dung 1én ban dap phanh qua hé thdng don dén van phan phdi 11 va
m& cho khi nén vao cic budng phanh 9, tir d6 s& din dong cam phanh ép cidc md phanh vio
trong phanh d€ ti€n hanh qu trinh phanh.

Pé€ phanh romodc, trong hé thong cé trang bi van phan phdi 6 cho rdmoé6c. Khi khong
phanh khong khi nén dugc truyén qua van 6 6ng dan va diu ndi 7 d€ cung cAp khi nén cho
hé thdng romodc. Khi phanh thi khong khi nén dudc thodt ra ngoai khdi dudng dng ndi 66
kéo va romod6c qua van 6. Do 4p suit § dudng 6ng ndi bi gidm nén hé thdng phanh romode
bit dau lam viéc.
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Hinh 12.3 : S0 dd lam viéc clia hé thdng phanh khi ¢cé phanh romoéc
Khi c6 khdng khi nén c6 thé phanh romodc bing tay don 10, tay don nay sé& tic dung
1&én van phan phdi 6 clia hé thong phanh romodc. Khi 6t6 lam viéc khong kéo romodc thi
dudng 6ng din cia hé thdng phanh romodc dugc tdch ra khdi dudng 6ng clia hé théng 6tO

bdi van bit kin 8.
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O he thong phanh khi hai dong (h.12.3b) phan cung cAp khi (g0m mdy nén khi 1, binh
loc 2, by phin di€u chinh 3, cdc binh chifa 4 va van an toan 5) gidng nhu hé thdng phanh
khi mot dong, chi khac 1a van 11 diéu khién c4 hé thong phanh clia 6td va hé thdng phanh
romo6¢ dugc ndi v6i nhau bdi hai dudng dng. Mot dudng 6ng ndi véi dng cung cip 12, 6ng
nay thudng xuyén cé khi nén din dé€n hé thdng phanh romoéc. Pudng dng thit hai ndi véi
ong c6 khong khi vao dé€ diéu khi€n hé thong phanh romode.

Khic v6i hé thong phanh khi modt dong & hé thong phanh khi hai dong, khi phanh 4p
sudt & trong dudng 6ng diéu khié€n ting 1én, nhd th€ ma hé thdng phanh romodc sé& bit diu
lam viéc.

So sanh hé thdng phanh khi mdt dong va hai dong c6 thé rit ra k&t luan sau:

Hé thong phanh mot dong cé thé diéu khién riéng ré hé thong phanh 6td kéo va
romoéc, hay c¢é thé diéu khién ciing mdt lic ty theo yéu cau sy phanh hop 1y doan xe.
Piéu nay ddm bao tinh &n dinh cia xe khi phanh.

- Hé thong phanh hai dong, khong khi nén cAp cho 6td kéo va phanh clia romodc bing
mdt van chung. Vi th€ sé& cé hién tudng cidp khong khi nén khong kip thdi cho phanh
romoéc nhit 1a ddi v6i xe ¢6 kéo nhiéu romoée.

- Hé thong phanh hai dong c¢6 wu di€m 13 thudng xuyén cung cip khong khi cho hé
théng phanh romoéc, diéu nay c6 y nghia 16n khi phanh thudng xuyén hoic phanh lau dai.

C4c thi nghiém hé thong phanh trong phong thi nghiém va trén dudng chitng td hé
thong phanh mot dong wu viét hon hé thong phanh hai dong. Vi thé & cdc xe hién nay chi
y€&u dung hé thdng phanh khi mot dong.

Hé thong phanh khi ¢6 wu di€m 13 luc tdc dung 1én ban dap ri't bé. Vi vy né dugc
trang bi cho 6t6 van tai tdi trong 16n, c6 kha ning diéu khién hé thdng phanh rdmodc bing
cdch ndi hé thong phanh romoéc véi hé thdng phanh cla 6t kéo.

DAn ddng phanh bing khi nén ddm bdo ché d6 phanh romodc khic 6t6 kéo, do d6
phanh doan xe dugc 6n dinh, khi romo6c bi tach khdi 6td kéo thi romoée sé& bi phanh mot
cach ty dong.

Uu diém nita clia hé thong phanh khi 12 c6 kha ning cd khi héa qué trinh diéu khién
otd va c6 thé sit dung khong khi nén cho cdc bd phin lam viéc nhu hé thdng treo loai
khi....

Khuyé&t di€m cta hé thong phanh khi 13 s& lugng ciac cum khé nhiéu, kich thudc ching
16n va gi4 thanh cao, dd nhay it, nghia 13 thdi gian hé thdng phanh bit dau lam viéc k€ tir
khi ngudi 14i bat diu tdc dung khd 16n.

3. Phanh thiy Kkhi.
Trén hinh 12.4 trinh bay so d5 phanh thiy khi. Hé thdng phanh thiy khi gdm c6 mdy

nén khi 1 din dong bing dong co 6t6, binh loc 2, binh chita khi nén 3, xilanh lyc, van va
xilanh phanh chinh 4 (ba bd phan nay k&t hdp 1am mot cum), 6ng din dau 5, xilanh lam
viéc 6, m4 phanh 7, tréng phanh 8, ban dap diéu khién 9.
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M4y nén khi 1 qua binh loc 2 s& cung cip khi nén dé&n binh chita 3. Khi tdc dung lén
ban dap 9 van s& md dé€ khi nén tir binh 3 d&n xilanh luc sinh lyc ép trén pittdng ctia xilanh
chinh 4, diu duéi 4p luc cao sé& truyén qua 6ng din 5 dé€n cdc xilanh 6 do d6 s& din dong
dé&n cdc m4 phanh 7 va ti€n hanh qud trinh phanh. Cdc 6ng din khi & hé thong phanh nay
ngin cho nén dd nhay cla hé thdng phanh ting lén.

Phanh thiiy khi thudng dung trén 6t6 tdi tdi trong trung binh va 16n. N6 phdi hop ci wu
di€m ctia phanh khi va phanh dau cu thé 1a luc tic dung 1én ban dap bé, @6 nhay cao, hié¢u
sudt 16n va c6 thé sit dung co cadu phanh nhiéu loai khic nhau.

Phanh thdy khi sit dung chua rong rdi do phan truyén dong thdy luc cé nhitng nhugc
di€m : & nhiét do thap hiéu suit gidm, chim séc k§ thuit phic tap nhu ki€m tra midc dau
va thoat khdng khi khdi truyén dong...v...v..

108:?%> %}/9
\

¢ 5

\

a
N2

Hinh 12.4 : So dd hé thdng phanh thiy khi mdt dong

A. TINH TOAN CG CAU PHANH

I.  XACPINH MOMEN PHANH CAN SINH RA  CAC CG CAU PHANH.

Momen phanh sinh ra & cd cAu phanh ctia 6td6 phdi ddm bdo gidm toc do hoidc dirng 6td
hoan toan véi gia toc chaAm dan trong gidi han cho phép. Ngoai ra con phdi ddm bio giit
0to ditng & do doc cuc dai (momen phanh sinh ra & phanh tay).

D6i véi 6 td luc phanh cuc dai c6 thé tic dung 1én mot banh xe & ciu trude khi phanh
trén dudng bing phing la:

P, :%mlp(p = %mlp(p (12.1)
u sau la:

(o)
o,

C
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G, Ga

Pp2 :7m2pq) = Zme(P (122)

O day: G - trong lugng 6 tO khi tai ddy;

Gi, G, - ti trong tuong ng (phan lyc cia dat) tic dung Ién cdc banh xe
tridc va sau & trang thai tinh, trén bé mit nim ngang;

myp, My, - hé s6 thay ddi tai trong tuong Gng 1én ciu trudc va ciu sau khi
phanh;

a, b- khodng cdch tuong ng tir trong tAm 6 to d&n cau;

L - chiéu daico sé clia 6 t0;

¢@ - hé sd bam giita 16p va dudng (¢ = 0,7 = 0,8)

Cac hé s06 mp, my, xdc dinh theo 1y thuy€t 6 t6 nhu sau:

h 'h
m =1+Jma;bg=1+ (Pbg (12.3)
g
i h 'h
my = 1-dmle g 2 (12.4)
ga a

Trong d6: h, - chi€u cao trong tim ctia 6 t0;
g - gia toc trong trudng;
Jmax - gla tdc cham dan cuc dai khi phanh;

@ -hé so dic trung cudng do phanh (¢’ = Jmax )
g

0 6 t6 cd cAu phanh dit truc tiép & tAt c& cdc banh xe (phanh chan). Do d6 mémen
phanh tinh todn can sinh ra ciia mdi cd cAu phanh & cau tru6c 1a:

pl

G G |
M, = Tlmlp(prbx :Z(b + @'h)or, (12.5)
G cAu sau (6 6 hai ciu) 1a:
GZ G '
Mp2 = Tmzp Qr,, :Z(a - hg)(prbx (12.6)

trong d6: rpx — ban kinh lam viéc trung binh ciia banh xe.
Khi tinh todn cd thé chon@’=0,4+0,5va ¢=0,7+0,8.
Diing vé két cu clia cd cAu phanh ma xét thi momen phanh M, va M, phéi bing:
My =M"pi+ M7y, (12.7)
MpZZM,p2+ M”pz (128)

§ day: M’p;, M”51 — mo men phanh sinh ra & md phanh true va méd phanh sau ciia mdi
co ciu phanh § ciu trudc;
M’p2, M’ — md men phanh sinh ra 8 md phanh truéc va mé phanh sau ciia mdi co
ciu phanh & cAu sau.
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. TINHTOAN CG CAU PHANH GUOC.

1. Quy luat phin bé 4p suit trén m4 phanh.

Mudn tinh todn co cAu phanh gudc chiing ta can phai bi€t quy luat phan bd dp suit trén
m4 phanh. Tuy theo sy thita nhin quy ludt phan bd 4p suit trén m4 phanh, ching ta c6
nhitng cong thitc d€ tinh todn phanh gudc khdc nhau. Thi nghiém chitng té ring d6 hao mon
& cdc diém khac nhau clia ma phanh khong giong nhau, bdi thé thira nhan quy ludt phian bd
4p sudt déu trén m4 phanh 12 khong phi hgp vdi thyc t&. Chitng minh sau day cang chitng
té diéu do.

Hinh 12.5 : S6 dd dich chuyén m4 phanh trong tréng phanh

* P& tim quy luat phin bd 4p suit trén md phanh chiing ta thita nhan gi3 thi€t sau:

+ Ap sudlt tai di€m nao ddy trén md phanh ty 1& thuan vdi bi€n dang huéng kinh cta
di€m 4y khi phanh, nghia 1a coi nhw m4 phanh tuin theo dinh luat Hic. Piéu nay thira nhin
dugc trong pham vi bi€n dang thudng rat nhd clia ma phanh.

+ Khi phanh tréng va phanh gudc khong bi bi€n dang ma chi ma phanh (tAim ma s4t)
bi€n dang. S§ di nhu vay 1a vi trong va gudc phanh lam bing nguyén liéu cirng hon ma
phanh nhiéu, k&t cAu cla tréng va gudc phanh c6 dudng gin ting cudng do ciing virng.

+ B& mit 1am viéc cla m4 phanh ép sdt vao bé mit lam viéc clia trong phanh khi
phanh.

Trén hinh 12.5a trinh bay sd dd dich chuyén gudc phanh trong tréng phanh quanh tim
O
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Gia st ring trong qué trinh phanh khi m4 phanh vira mdi cham vao bé mit 1am viéc
ctia trong phanh (thdi di€m bit diu bi bi€n dang) gudc phanh con quay thém 1 géc O nita
do ma phanh bi bi€n dang duéi tic dung ctia lyc P & 6ng xilanh lam viéc.

Né&u xét di€m A trén m4d phanh chiing ta thdy di€m A @ng vdi thdi diém ma phanh vira
méi cham vio tréng phanh. Trong qud trinh bién dang di€m A phai quanh quanh tim O,
vdi ban kinh O;A va t6i diém A’ tuong @ng v6i gbc quay rit nhd 0 cda md phanh, nghia 13
0;A=0,A’. Tir A’ ha dudng thing géc A’B xudng ban kinh OA, doan AB dic trung cho
bi€n dang hudng kinh cia ma phanh tai di€ém A khi ma phanh quay géc 6.

Goc BA'A ~ OA?O1 =y vicé A’B L AO va A’A 1 AO (coi nhu 0 rit nhd)

Xéttam gidc vudng ABA’ ta c6 :

AB = mhiny
nhung AA’ = O,A.0 (0 tinh theo rad) cho nén :
E=m6.siny (12.9)

Tam gidc OO;A cho ta biéu thiic sau :

00, 0,
siny  sinp
hay 1a :

0,4 = 00, S0P (12.10)
siny
Thay tri s0 OI_A tir bi€u thic 12.10 vao 12.9 ta c6 :
AB = 00,.0sin
Ap suit q tai diém A theo gia thi€t thit nha't s& ty 1& vdi bi€n dang hudng kinh, do d6 :
q = kAB = kOO, 0sin (12.11)
O day : k —hé so ty 1€, hay 1a do cing clia m4 phanh.

Trong cong thuc (12.11) k va O_Ollé hiing s&, con 0 s& la géc quay chung cho tat cd
cdc diém ctda ma phanh quay quanh tim Oy, cho nén né 13 hiing s6 ddi vdi cic di€m cida
m4 phanh.

Thay céc hiing s6 bing mot tri s khong ddi K va coi diém A 12 mot diém bat ky xdc
dinh trén m4 phanh bdi géc B (B 12 géc thay d6i), cudi cling ta c6 cong thifc tdng quat dé
xdc dinh 4p sudt & bat ky di€ém nao trén ma phanh nhu sau:

q = Ksinf (12.12)
O day: K-hés6ty 16 (K=kO0O,.0);
B - géc xdc dinh vi tri cia di€m cin tinh 4p suit trén m4 phanh.

Cong thitc (12.12) cho ching ta thiy ring 4p suidt phdn bd trén m4 phanh theo quy luit

dudng sin. Ap sut cyc dai tng véi lic B = 90° nghia 1a tai diém C (h.12.5b) (diém C cilia

md phanh nim trén truc X — X thing géc v6i truc Y — Y di qua cdc tim O va O)). Ap suit
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cuc ti€u dng v6i lic P = 0° va B = 180°, tai cdc di€ém 4y 4p sudt bing khong. Bi€u db phan
bd 4p sudt md phanh dudc chi ré & hinh 12.5b. Ap sui't cuc dai & di€ém C sé 1a:

(max = K
do d@6 cong thic (12.12) con c6 thé viét:
q = qmaxsinf (12.13)

Do 4p suit phan bd trén ma phanh khong déu (theo luat dudng sin) cho nén cic di€m
trén m4 phanh sé hao mon khic nhau, phan gan di€m C s& hao mon nhiéu hon, con cic
dau cudi hao mon it hon.

Thuc t& ra, cdc dau cudi ca md phanh hau nhu khong 1am viéc ciing vi th€ ma géc 6m
B, cia m4 phanh trén mdi gudc phanh thudng 14y nhd hon 120°,ddi véi 6t6 hién nay géc B,
thudng niim trong gidi han 90° = 110°.

Quy luat phan bd 4p suit nay lam phifc tap cho viéc tinh to4dn cd cAu phanh. Vi géc dm
Bo hién nay khong 16n 1dm va gudc phanh c6 thé bi bién dang khi phanh cho nén sy chénh
l1éch vé phian bd 4p suit trén md phanh trong pham vi nhu thé khong 16n 1im. Vi thé trong
tinh todn ban ddu khi chon so bd cic kich thudc, chiing ta coi nhu 4p suit phan bd déu trén
ma phanh d€ don gidn cho tinh todn. Khi gudc phanh c¢6 d6 citng 16n vi mudn tinh chinh
xdc ching ta phdi 14y quy luat phan bd theo dudng sin.

Sau diy chiing ta sé& tinh cd cAu phanh cho c3 hai trudng hgp phian bd 4p suat déu va
theo dudng sin.

2. Tinh todn cd cdu phanh.

Tinh todn co cAu phanh nhim muc dich x4c dinh c4c kich thu6c va cdc thong s& co ban
ctia co cAu phanh d€ khi phanh c6 thé sinh ra moémen phanh ddm bdo ham dudc 6t6.
Moémen nay & 6td ma mdi co cAu phanh & ciu trude va cAu sau phdi sinh ra dugc x4c dinh
tuong tng theo cong thic (12.5) va (12.6).

Cédc momen trén dudc coi 1A mdmen phanh d€ tinh todn cd cAu phanh.

a) Xdc dinh géc 8 va ban kinh p clia lyc t8ng hgp tic dung vudng géc 1én ma phanh

al) Trudng hop thira nhan 4p suit phin bé déu trén m4 phanh q = q; = const :

Momen phanh sinh ra trén trdng phanh phu thudc vao két cAu ciia co cAu phanh. Trén
hinh 12.6a trinh bay sd dd tinh todn cd cidu phanh véi hai gudc phanh c6 di€m twa cd dinh
riéng r& & vé mot phia. N&u truyén dong phanh 1a loai thiiy luc (phanh diu) thi luc ép P 1én
cdc gudc phanh sé bing nhau khi 6ng xilanh IAm viéc c6 dudng kinh nhu nhau. N&éu dung
cam dé ép lén cic gudc phanh (truyén dong cd loai co khi hoic loai khi) thi Iyc ép P, va P,
lén cdc gudc phanh sé& khic nhau, trong khi d6 dich chuyén clia cic md phanh s& giong
nhau. S& di P; khiac P, 1a vi chiéu lyc ma sat T; va T, trén cdc md phanh khic nhau,
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Hinh 12.6 : So dd tinh todn co cAu phanh vdi cdc gudc phanh c6 diém twa c§ dinh riéng
r& vé mot phia va lyc ép Ién cdc gudc phanh bing nhau
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trong khi d6 tri s6 ctia ching bing nhau (T; = T,) do dich chuyén ciia hai m4 phanh nhu
nhau (Iyc T sinh ra do ¢6 lwc N, ma tri s6 cia luc N phu thudc vao bi€n dang clia m4
phanh, n€u bi€n dang nay bing nhau thi luc Ny = N», do d6 T;= Ty).

Chiing ta s& xét trudng hgp khi hai gudc phanh dugc ép mot luc P nhu nhau.

Trén hinh 12.6a truc Y; — Y, di qua hai tdim O va O, va thezlng gbc véi truc X; — X di
qua di€m c6 4p sudt cuc dai.

Khi phanh mdi phan t& cda m4 phanh bi tic dung tir phia tréng phanh bdi luc thing géc
dN; va luc ma sat dT;. Luc ma sat:

dT1 = },lle

& day: p-hé sd ma sét giita trong phanh va m4 phanh.

Chiing ta xét mot phan tif clia ma phanh niim cdch truc Y, — Y, mot géc B. Phan t nay

chodn géc dp.

Luc thing géc dN; trén phan ti¥ s& 1a:

dN1 = qlbrtdB (12.14)
dT; = pdN; = p q;brdp (12.15)
& day: q; —4p suidtphin bd trén m4 phanh trude (q; = const theo gid thiét);
b —chiéu rong ma phanh;
r, —bdnkinh trong clia trong phanh;

dB - géc dm clia phan ti ma phanh dang xét.

Khi 4p sudt phan bd déu trén ma phanh (h.12.7) thi tdng hdp luc N; clia tit ci cic luc
dN; phdi niim trén truc d6i xitng OD clia m4 phanh, nghia 12 D 14 di€m giita ctia cung EF.

Hinh 12.7 : Xdc dinh géc dit § cda luc Ny khi 4p suat phan bd déu
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Go6c 8 tao bdi luc Ny va truc X; — X sé la:
5 =90° - DOO,
=90°- (D6E +E00,)
BZ Bl + B )

—90° - B, ;' 31 (12.16)

day: PBi, P2 —goc dau va géc cudi cia md phanh (h.12.7)

Chi€u luc dN; trén truc X; — X; vd Y| - Y| ta c6:
dNx = q;brsinpdp
dX;y = q;bricospdp

Tich phan trong gi6i han tr géc By d€n B, ta co:
B,

N« JleX q,br, jsdeB = —q,br,(cosf}, —cosf,) (12.17)
B1 By
By

N,y = .[de q,br, IcosBdB q,br,(sinfB, —sinf,) (12.18)

Bi
Luc tong h(jp thing géc N, tdc dung 1én m4 phanh 1a:

N, =N +N}, = q]brt\/(cosB2 —cosPB,)’ +(sinB, —sinB,)* (12.19)

Momen phanh do mdt phan ti ma phanh sinh ra Ia:
dM’pl =r1dT, = uqlbrtde
Momen phanh tic dung trén cd ma phanh trudc la:

B, B,
M’ = de'pl = g, br; de
B, By
= uqibr(Bz - B1) = uqibrBo (12.20)

G day: Bo— g6c 6m ctia ma phanh.

Luc thing géc tong hgp N sé& sinh ra Iyc ma st tong hdp T; = uN;. Luc T; c¢6 di€m dit

cach tam O mot doan p.
M6 men phanh  m4 phanh tinh theo cong thitc (12.20) con c6 thé tinh theo cong thiic

sau:
M =Tip=pNip (12.21)
M’
Tu d6: p = (12.22)
UN,
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Thay cong thic (12.19) va (12.20) vao (12.22) ta c6:

o - uq,br’B, _

1, br, y/(cosB, —cosB,)’ +(sinB, —sinp,)’

B,r,

\/( 251n Bl . B Bl) +(2COSBZ;BISinBZ;BI)2

- Bort — Br
\/4sin2 BZ_BI(COSZ B2+B1+Sin2M) ZSmBQ B
2 2 2

Pon gian nira ta ¢6 cong thic:

p = Pl (12.23)

2sin B

N&u thay B, = %’, cong thirc (12.23) s€ c6 dang sau :
_ Bor,

sinp. (12.24)

G ddy: B’,—nita goc 6m clila ma phanh.

Can chii y ring géc B, va P, trong cong thifc (12.23) va (12.24) tinh theo rad.

Né&u [30:900:%@: p=—""r1; néufo=120°= 23—" thi:p = —2Tp

22 " 33

a2) Trudng hgp thira nhin 4p suit trén m4 phanh phin bd theo quy luit dudng sin
gq=QmaxSinp .

Khi phian b& dp suit theo dudng sin cdc phan ti luc dN; va dT; tdc dung 1én m4 phanh

dN| = gmax bri sinf3 df (12.25)
dT| = pqmax bresinf3 df (12.26)

Chiéu luc dN; 1én truc X;- X; ta cé:
dNiy = Qmax bresin’ B dp

tu do
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| i . B,
Ny = J‘lex = ( ax PT J'sin2 BdB =q,_ br, (E _sin 2[3} _
B, H 5 2 X
: sin2f3, sin2p
:Eqmaxbrt(ﬁz —Bl — 2 2 + 2 lj:
= iqmaxbrt (2B, +sin 2B, —sin 2B, ) (12270

Chi€u luc dN; 1éntruc Y, - Y tacé :

dNiy =Qmaxbr; sinP cosp.df = %qmaxbrt sin 2f3.dP

By B, By
Ny =[dN, = %qmaxbrt [sin2p.dp = iqmaxbrt [sin2p.d2p =
B] Bl Bl

B>

- iqmbrt( ~ cos2p)

= %qmaxbrt(cosZB1 —cos2f,) (12.27b)
By

Gd6c & tao bdi luc Ny véi truc X-X; 1a :

N 1qmaxbrt(coszﬁl —COSZBz)
‘[gS = 1y = 4
1

NIX quaxbrt(zﬁo +Sin2B1 _Sin2B2)

Pon gian di ta dugc:
2B, —cos2
tgd = — 2P~ cos2P, (12.28)
2B, +sin2B, —sin2f,

Mbd men phanh sinh ra trén phan tif cia ma phanh I3 :
dM’,; =1y dleuqmaxbrtz sinf3 df§

M6 men phanh sinh ra trén cd ma phanh trugc 1a :
i5

By
M'pl = .[dM'pl = }’L'qmaxbrt2 J.Sil'l BdB = uqmaxbrtz(COSBl - COSBZ) (1229)
By By

Luc tdng hop N | 1a: N, = /N2, +N?, =

= %qmaxbrl\/@ﬁo +sin 2B, —sin2B,)* +(cos2B, —cos2B,)*  (12.30)

Bén kinh p x4c dinh theo cOng thic:
M'pl — M‘pl

T, uN,

p:
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Lip céc tri s& M’ va N tir cdc cong thie (12.29), (12.30) vao va don gidn di ta c6:
4r,(cosP, —cosf,)

P J@B, +sin2B, —sin2p,)? +(cos2B, —cos2B,)’
4r,(cosP, —cosP,) 3
\/[2[30 —2cos (B, +PB)sin (B, —B,)]* +[2sin (B, +B,)sin (B, —B,)]°
_ 4r (cosP, —cosf,) B
~ J4B2 +4cos? (B, +P)sin’ B, —8B, cos(B, +B,)sinp, +4sin’ (B, +B,)sin> B, |

Cudi cling ta c6:

2r,(cosP, —cosf,)

p= (12.31)
B2 +sin’ B, —2B, cos(B, +P,)sinp,

Céc cong thic (12.16), (12.23) cho ta tinh todn géc & va ban kinh p trong trudng hgp ap
sudt phan bd déu, trong trudng hop dp sudt phan bd theo dudng sin chiing ta diing cong
thic (12.28) va (12.31) d€ tinh. Tir cong thifc trén thay ring géc & va ban kinh p chi phu
thudc vao cdc thong so kich thude clia cd ciu phanh (By, B2, r;) ma khong phu thudc vao tri
sO clia 4p suat.

Né&u m4 phanh truéc va md phanh sau hoan toan ddi xitng vdi truc ditng (nghia 1a cédc
thong s6 kich thudc déu biing nhau) thi géc § va ban kinh p cda md truSc va mé sau déu
nhu nhau mic du 4p sudt trén hai m4 phanh phin bd theo cling quy luat (phdn bs déu
hoic theo dudng sin), nhung véi tri s6 khic nhau.

Khi bd tri m4 phanh nhu trén hinh 12.6b thi 4p sudt & ma phanh truSc sé 16n hon & m4
phanh sau vi luc T; § ma phanh truGc ting cudng cho su phanh, con luc T, & ma phanh sau
lai gidm sy phanh (h.12.6b), nhung géc¢ 8 va bdn kinh p & hai m4 phanh c6 tri s6 nhu nhau.

b)  Tinh to4n lyc cin thiét tic dung 1én gudc phanh P; va P, :

Trong thuc t&€ khi tinh todn co cAu phanh, ching ta can xdc dinh luc P; tic dung 1én
gudc phanh (h.12.6b) d€ ddm bdo tong s6 mdomen phanh sinh ra & gudc phanh trudc (M’
hodc M’) va gudc phanh sau (M”’p; hodc M’’ ;) bing momen phanh tinh todn (M,; hodc
M;») clia mdi cd cadu phanh. Momen phanh tinh todn My, va My, duge xdc dinh true theo
cong thic (12.5) hodc (12.6). Sau day ching ta s€ xét quan hé gitta luc P; va m6men phanh
M’ va M) (gid st ring ching ta xét co cAu phanh & ciu trudc). Khi thi€t k&€ cd cau
phanh chiing ta chon truc qui ludt phidn bd 4p sudt trén md phanh trén co s& chon trudc
céc thong so két cau (Bi, B2, o) chiing ta tinh dugc géc & va bdn kinh p, nghia 1a x4dc dinh
dugc huéng va diém dit luc Nj.

Luc R, 12 luc tdng hdp clia Ny va T;. ﬁ, tao v4i Nl g6c ¢. Goc ¢ xac dinh nhu sau:
T
tgp=—-= 12.32
go N, H (12.32)
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Chon p = 0,3 chiing ta s€ xac dinh dugc goc ¢ nghia 1a xdc dinh dugc huéng cia ﬁl .
Géc ¢ & md phanh tru6c va md phanh sau déu biing nhau vi ciing mdt hé s6 ma st nhu
nhau. Momen phanh cda cd cu phanh la:

Mpl = M’pl + M’,pl = Ryr, + Rory = (R1 + Rz)I’O (1233)
& day: Ry, R, —luc tdng hgp & md phanh truc va sau:
To - ban kinh, xem hinh 12.6b.
Béan kinh r, x4c dinh theo cong thic.

I, =psin@Q=p ¢ =p—t
\/1 +tg’Q \/1 +p’
Tri s6 M, tinh theo cdng thic (12.5), r, x4c dinh theo cong thic (12.34) tir d6 ching ta
xac dinh téng s0 luc Ry + R, theo cong thifc sau:

(12.34)

R _ M,
+R, = (12.35)
T

Mudn x4c dinh riéng ré luc R; va R, chiing ta ding phuong phip hoa d6 bing cich vé
da gidc luc ctia gudc phanh truée va sau. Trén mdi gudc phanh cé ba luc tdc dung Py, Ry,
U, hoic Py, Ry, U, (trudng hgp din dong bing thiy lyc thi luc P & hai gudc phanh biing
nhau néu ong xilanh lam viéc cling mot dudng kinh). Gudc phanh trude va sau nim & vi tri
can biang cho nén ba lyc tdc dung phdi gip nhau tai tim O’ hoic O (h.12.6b). Huéng luc
P, va R; da bi€t (tri s6 cda ching chua biét), kéo dai ching cho gip nhau § O’, n6i O’ véi
O; chiing ta dugc huéng Ivc U;. Cling 1am nhu vy ddi v6i gudc phanh sau chiing ta tim
dugc huéng luc U, . Sau d6 x4y dung da gidc luc cho gudc phanh truéc va gudc phanh sau
véi cling mot ty 1& nhat dinh (vi luc P; & hai gudc phanh biing nhau: P; = P, = P, cho nén c6
thé€ 14y P 1am mot don vi ching han, diéu nay khong nhat thi€t, chi y&u 1a ddm bdo ty 1&
clia hai da gidc Iuc & hai gudc phanh nhu nhau). Trén co s3 cdc da gidc luc vé dudc chiing
ta tim dugc ty s6 gitta luc Ry va R, (%). Bi€t dudgc ty s6 % va biét dudc téng sd R; + Ry

2 2
theo cong thic (12.35) chiing ta c6 thé x4c dinh dugc tiing tri s6 riéng ré R; va R, . C6 Ry,
R, chiing ta s& xdc dinh dudc tri s6 clia cac lyc P, Uy, U,.

Biét dugc luc P chiing ta ¢6 cd s d€ tinh todn truyén dong phanh. Ngoai ra luc P, U,
va U, tao diéu kién cho chiing ta tinh todn sifc bén c4c chi ti€t clia cd cAu phanh.

Lyc P ma chiing ta x4c dinh theo phuong phdp néu trén s& ddm bdo cho cd cAu phanh
sinh ra mdmen phanh yé&u ciu My, & cau trudc hodc My, & cau sau. Néu gudc phanh bi ép
bing cam thi lyc Py va P, tdc dung 1én hai gudc phanh s& khdc nhau. Trong trudng hop nay
khi cam quay, hai gudc phanh s& dich chuy&n nhu nhau. N&u & thdi gian diu khe hg giita
m4 phanh va tréng phanh & gudc phanh truc c¢6 khdc gudc phanh sau di nita thi qua mot
thdi gian chay ra 4p suat tic dung Ién hai ma phanh sé& biing nhau do dich chuyén ctia hai
gudc phanh nhu nhau. Vi 4p sudt & hai m4 phanh biing nhau cho nén lyc R; = R,. Nhu vay
khi gudc phanh bi ép bing cam quay chiing ta c6 thé xdc dinh ngay luc R; va R,.

224



R =R, = % (12.36)
2r,

Bié€t dugc tri s6 luc Ry va Ry, dua vao cdc da gidc luc clia gudc phanh truéc va sau vé
theo phuong phép trén ching ta tim dugc tri s luc Py, Py, U va U,.

Trén kia chiing ta diing phuong phap hoa dd d€ xac dinh lyc P. C6 thé diing phuong
phép gidi tich d€ xdc dinh quan hé gifta lc P vda mémen phanh nhu sau:

Xét can bing gudc phanh trudc ddi véi tim O ta c6 (h.12.6a):

Uxc —Pa=Rjr, =M’y (12.37)
& day: U, —hinh chi€u ctia lyc U trén truc X; — X, (h.12.6a);
¢, a — cac kich thuéc, xem trén hinh 12.6a.
Twr biéu thifc (12.37) rit ra

M|, +Pa
U= ——— (12.38)
c
Chi€u céc lyc tdc dung 1én gudc phanh trude trén truc X; — X ta ¢6:
Pcosa, + U, — Njcosd - Tysind = 0 (12.39)
. M ' .
Thay tri s6 clia Uy tir cong thite (12.38) va thay N; =—2 | Tj=—2 vao biéu thic
up p
(12.39) chiing ta dugc biéu thic sau:
M' M M
Pcosa, + lDlJrE— P cosd——Lsing =0 (12.40)
c ¢ up p

Giai phuong trinh (12.40) d6i véi P ta dugc bi€u thitc sau:
uPp(ccosa, +a)

M, = _ (12.41)
c(cos O+ pusind) — pup
Tuong tu nhu vdy, n€u xét cin biing gudc phanh sau ta c6:
P +
M - MPplecosa, +a) (12.42)

b c(cosd —pusind) +up
Cong thitc (12.41) va (12.42) dung cho trudng hdp gudc phanh din ddng bing chat
18ng. Khi gudc phanh din dong bing cam thi Iyc Ry = R,, do d6 M’ = M**,;. Tlr d6 ¢6 thé
riit ra bi€u thic sau:
Mp1 = 2M’p1 = ZM,’pl =
uP,p(ccosa, +a) uP,p(ccosa, +a)

-2 : =2 . (12.43)
c(cos o+ pusind) — pp c(cos o —pusind) + pp

& day: Py, P, —luc tdc dung tit cam quay 1én gudc phanh trudc va sau, hai lwc ndy c6 tri s&
khédc nhau.

Ty s6 cdc lyc P va P, xdc dinh nhu sau:
P, c(cosd+psind) —pp
P, c¢(cosd—psind)+pp

(12.44)
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Hinh 12.8 : S0 dd cd cAu phanh ty cudng hda

Trén hinh 12.8 trinh bay co c4u phanh ty cudng héa. G co ciu phanh nay hiéu qua
phanh dudc ting 1én nhd diung lyc ma sat gitta m4 phanh tru6c va tréng phanh. Hai gudc
phanh dugc ndi v6i nhau bing thanh trung gian 1. Nhu vay, gudc phanh sau dugc ép vao
trong phanh khong nhitng bing lwc P ma con bing luc U, ¢6 tri s6 bing lyc Uj. Coi nhu
gudc phanh va trong phanh hoan toan cting chiing ta c6 thé xdc dinh tri & p va ry theo
phuong trinh (12.31) va (12.34). N&u luc P va U, song song thi lvc R; cAn bing céc luc trén
ciing phai song song va ddong thdi lai ti€p tuyén véi vong tron ban kinh r,. Chiing ta s& c6
cdc phuong trinh sau:

R] =P+ U1; M,pl = R]I‘O (1245)
biéu kién cin bing gudc phanh sau, khi U, = U, sé& 1a:
Ry=P+U; +U;
Do d6 mémen phanh & gudc phanh sau:
M,’pl =Rorg= M,’pl = (R] + U3)I‘() (1246)
So sdnh cong thitc (12.46) véi (12.45) chiing ta thdy trong trudng hdp nay mémen phanh &
gudc phanh sau 16n hon & gudc phanh truéc.

Piéu kién cin bing mdmen ciia tit ca cdc lvc tic dung 1én gudc phanh trudec doi vdi

diém dit luc U, 1a:

Pa+c)=Ri(c—rp):R, = pP2*C
c—T1,
+
U =R,-P=p2rh
c—T1,
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Tu day
M, = P a+c

ro (12.47)
c—T,
Diéu kién cin bing momen clia tit ca cdc luc tic dung 1én gudc phanh sau d6i véi
di€m tya A (h.12.8) s 1a:
P(a—-b)+ Ry(b—-r1,) =Ui(b+c¢)
R, = P(a+r0)(b+c)—(a—b)(c—r0)
(c—r,)(b-1,)

Bié&n ddi di ta c6:
(a+c)b+r,) .
(c—r)(b-r,) "’
Cong thitc (12.48) va (12.47) cho chiing ta thdy ring & co cAu phanh ty cudng héa khi
c6 lyc P tdc dung, gudc phanh sau sé sinh ra moémen phanh M’ 16n hon nhi€u so véi gudc
phanh truéc. N&u géc By va B, clia m4 phanh truéc khdc véi ma phanh sau thi p va r, clia
hai gudc phanh ciing sé& khéc nhau.
O co cau phanh tu cuGng héa trinh bay trén hinh 12.8 hi€u qua phanh (m6men phanh)
khi 66 ti€n va 10i déu nhu nhau.

M’, =P (12.48)

3. Phanh ém diu v 8n dinh cda 6 t6 khi phanh (hién tugng tu siét).

Phanh ém diu va 6n dinh cdia 6 td khi phanh phu thudc vao su phan bd déu luc phanh &
banh xe phdi va trdi khi cdc banh xe khong bi gai ctiing, vio sy 8n dinh ctia mdmen phanh
M, d6i v6i cd cdu phanh di c6, khi hé s§ ma sét thay doi trong gi6i han c6 th€ clia n6
(thuong tir 0,28 dén 0,30) va vao kh3 ning bi si€t clia clia cd cAu phanh. N€u momen
phanh § cdc banh xe phdi va trai sai 1éch so vi mémen phanh tinh todn khodng 10 + 15%,
khi hé s6 p thay d6i thi dd 6n dinh ctia 6 td khi phanh (khi phanh khong bi 1éch huéng) vin
ddm bido d& dang dugc bing cdch giit banh 14i. Trong qud trinh phanh c6 thé xuit hién
hién tugng tu si€t. Hién tudng tu si€t x4y ra khi m4 phanh bi ép sdt vdo tréng phanh chi
bing luc ma sdt ma khdng cin tdc dong luc P cia truyén dong 1én gudc phanh. Trong
trudng hgp nhu vy, mdmen phanh M, ding vé phudng dién ly thuy€t ma néi sé ti€n t6i vo
tan. P6i véi gudc phanh true (h.12.6a) hién tugng tu ti€t s& x4y ra khi c6 di€u kién sau
theo cong thuc (12.41):

c(cosd + usind) - up =0
Nghia la khi:
ccosd

S ewns (12.49)

Biing cdch chitng minh don gidn c6 thé thy ring khi x4y ra hién tugng tu siét luc tdng
hdp R; sé di qua tim quay O, clia gudc phanh.
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Néu xét cdng thitc (12.42) dung cho gudc phanh sau, ching ta thdy ring miu so clia
n6é khong thé bing s6 khong dudc bdi vi ludn ludn ddm bio p > csind va lyc tdng hdp R,
khong thé di qua tAim quay O, clia gudc phanh sau dudc (h.12.6b). Vi thé gudc phanh sau
khi 1am viéc khong thuin chiéu quay thi khong bao gid sinh ra hién tugng tu siét.

0 gudc phanh ty cudng héa hién tugng tu si€t s& xdy ra khi ¢ = r, hodc b = r, (theo
cong thitc 12.47 va 12.48) nghia 1 khi luc tdng hgp R; di qua thanh ép trung gian hoic khi
lyc téng hop R, di qua diém tra A (h.12.8). Hién tugng tu si€t s& x4y ra khi:

b c
=—Vva = —— 12.50
e e 1
Co ciu phanh ty cudng héa c6 mémen phanh it 6n dinh hon khi hé s6 ma sat p thay ddi
va c6 kha ning bi tu si€t nhiéu hon so vdi cd cAu phanh ma gudc c6 cic di€m twa cd dinh
riéng ré. Ciing vi th€ ma hién nay co cAu phanh ty cudng héa khdng ding trén 6 to du lich.
Khi thi€t k&€ co cAu phanh phdi chii ¥ chon cdc thong s6 kich thudc th€ nio d€ tranh
x4y ra hién tugng tu siét, c6 nhu th€ phanh mdi c6 thé ém diu va 8n dinh dugc.

II. TINH TOAN CG CAU PHANH BiA.

2 Q
0 N S QQ
= S
[DEROCHXHX KKK KKK 2RI IHK KK XX XXX KX XX KK
— % *

Hinh 12.9 : So dd tinh todn co cAu phanh dia clia 6td

Trén hinh 12.9 trinh bay sd dd dé tinh co cidu phanh dia ctia 6 t6. Luc P do 6ng xilanh
lam vi€c sinh ra s€ lam cho dia ép 3 xoay di va ti vao u dd 4. Nho cdc hon bi 5 chay trén
cdc rinh nghiéng 6 cho nén hai dia ép 3 va 1 s& bi ép vio vd cla co cidu phanh d€ ti€n
hanh phanh.
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Tir diéu kién cAn biing dia ép 1 ta c6:
TRy, = nPa + },lQRtb
Q=S =Tcotga (12.51)
O day: T - thanh phan ctia luc phdp tuy&€n N, thanh phan nay tdc dung song song v4i bé
mat lam viéc cta dia ép (h. 12.9)
R, —khodng céch tir tim hon bi d€n dudng truc clia co cAu phanh (h.12.10)

n —sd lugng dng xilanh 1am viéc
P —Ilyc sinh ra ciia mdt dng xilanh 1am viéc
a —khodng cdch tir dudng truc clia co cAu phanh dé€n dudng tAm Ong xilanh lam

viéc (h.12.10)
i - hé s6 ma sdt gitta m4 phanh (vong ma sit) v6i vé clia cd cAu phanh
Q - luc ép sinh ra trén bé mit ma sit
Ry — bédn kinh trung binh ciia md phanh (vong ma sat)
o - géc nghiéng dudng lan ctia hon bi.

Hinh 12.10 : Phanh dia véGi v6 quay

Tu céc cong thuc 12.51 rat ra:
Q __ nPa (12.52)
R tgo—pR,,
Momen phanh sinh ra ¢d cAu phanh Ia:
M, = puQRs (12.53)

O day: p-s0 lugng doi bé mit ma sit, & ¢ cAu phanh dang tinh p = 2
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Thay tri s& Q tir cong thitc 12.52 vao 12.53 ta c6:

nPaR
MP:M (12.54)
R,tga—pR,
Luc can sinh ra trén mdt 6ng xilanh 1am viéc 1a:
M _ (R, tga —pR
p_ MR, tga—pR,) (12.55)

pHnaR ,
Tu phuong trinh 12.55 ta thdy ring mudn tranh hién tugng tu siét thi:
Rptga - pRyp >0
tr day:

Rtb
tgo > 1 R, (12.56)

Né&u Ry, = Ry, thi tga. >

J 6 t0 hién nay géc o nim trong gidi han 30° + 35°. Phanh dia ¢6 wu diém 12 hiéu qué
phanh (mémen phanh) khong phu thudc vio chiéu quay clia tréng phanh va khong c6 luc
huéng kinh tdc dung lén truc. Khdc v4i phanh ddi va phanh gudc & phanh dia 4p sudt phian
bd déu trén bé mit cia phanh cho nén cdc md phanh (vong ma sit) clia dia phanh hao mon
déu, thsi gian 1am viéc cda chiing 1du hon. Duing phanh dia c6 kh3 ning bit kin t6t hon cho
nén tdng dudc thoi han lam viéc.

Nhudc diém cda phanh dia 13 c¢6 luc chiéu truc tic dung 1én truc clia cd cAu phanh
(mic du Iyc nay khong 16n 1im) cho nén khi thi€t k&€ cAn phdi chi y d&n cdc diém tua dé
nhin luc nay.

IV. XAC PINH KfCH THUGC CUA MA PHANH (TAM MA SAT).

1. Phanh gudc.

Kich thu6c m4 phanh gudc chon trén co s& ddm bdo cdng ma sit riéng, 4p sut trén m4
phanh, i s§ trong lugng toan bd clia dt6 trén dién tich toan bd clia cdc md phanh va ché do
lam viéc ctia phanh.

Cong ma sat riéng L xdc dinh trén c¢d s ma phanh thu toan bd ddng niang cua 6 td
chay véi téc do trude khi phanh nhu sau:

Gv,
2gF,

L=

(KNm/m®) (12.57)

0 day:
G - trong lugng toan bo clia 6 to khi diy tai (kN).
Vo - Vantoc clia 6 to khi bdt dau phanh (m/s);
g - gia toc trong trudng (g=9,81 m/s”)
Fs - dién tich toan bd ctia md phanh & tdt c4 cdc cd ciu phanh cia 6t6 (m?).
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Tri s6 cong ma sat riéng ddi vdi cdc co cAu phanh hién ¢ khi phanh tir toc do cuc dai
dén khi dirng 6 tO6 phdi nim trong gidi han sau:

O 6 du lich: 4000 + 15000 kNm/m”

O t6 van tdi: 3000 + 7000 kNm/m’

Thoi han phuc vu cila ma phanh phu thudc 6 cong ma sat riéng. Cong nay cang 16n thi
nhiét do phdt ra khi phanh cang cao, trong phanh cang bi néng nhiéu va md phanh chéng
hu hong.

Mot chi tiéu nita dé ddnh gid thdi han lam viéc ciia md phanh 13 4p suat trén bé mit
clia md phanh. Tir cong thitc (12.20) c6 thé rit ra 4p suit trén bé mit ma phanh nhu sau:

M,

=— (12.58)
ubr B,

Ap sud't cho phép trén bé mit m4 phanh phu thudc bdi nguyén liéu ma phanh va tréng
phanh. Ap suit nay thay ddi trong gii han rong. P&i vdi cdc m4 phanh hién nay diing cho
0 to6 4p sudt cho phép khi phanh véi cudng dd cuc dai nim trong giéi han tr
1,5+2,0MN/m”.

Hiéu qua phanh phu thudc kha nhiéu bdi cach chon géc 6m B,. Néu B, qud 16n sé& 1am
cho phin bd 4p sud't trén md phanh khong déu.

Khi phanh vdi tirng thdi gian ngdn mot thi moémen phanh sé ting khi ting B,, nhung néu
Bo ting qud 100° + 120° thi hiéu qua phanh hiu nhu khong ting gi ci. Néu phanh thudng

d1

xuyén theo chu ky thi mdmen phanh s& gidm khi ting géc B, do nhiét do cia trong phanh
ting nhiéu.

D&i v6i phanh gudc ma mdi gudc c6 diém cd dinh riéng r& géc 6m P, = 90 + 100° 1a
thich hop, do d6 ting hiéu qud phanh va gidm hao mon cho md phanh. N&u 14y géc dm
Bo<90° thi m4 phanh hao mon rat nhanh.

Thai han 1am viéc clia md phanh con dudc ddnh gid bing ti s p:

p= FM (kg/m?) (12.59)

z
M — khdi lugng clia 6 t6 (kg)
Fs - tong s6 dién tich cia bé mit ma sit cia cdc ma phanh & tit cd cdc cd ciu
phanh (mz).
Ty s6 nay cho phép nhu sau:
Otodulich 1,0+2,0.10* kg /m?
O t6 hanh khdch 1,5 +2,5.10* kg /m’
Otovantdi  2,5+3,5.10" kg /m’

D0i v6i 6 t6 du lich va van tdi trong tdi nhd va trung binh ma phanh thudng dudc gin
vao gudc phanh bing dinh tdn, con & 6 t6 van tai tii trong 16n diing buldong d€ gin. Khi
diing cdc phuong phdp gin nhu vy thi cho phép ma phanh mon d€n mdt nira chiéu day ban
dau méi phai thay.
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Hién nay trén thé gigi dd bit ddu dung nhya dan d€ gdn ma phanh vao gudc phanh. Uu
di€m clia phuong phdp nay 13 c6 thé sit dung ma phanh cho d&n khi mon gan hét chidu day
méi phéi thay. Khi gin nhu th€ phii dim bio do bén khong nhd hon 5,0MN/m* véi gidi
han nhiét do -50° dén + 200°C.

2. Phanh dia.

Tinh todn phanh dia giéng nhu phuong phép tinh todn ly hdp va ly hgp chuyén huéng

V. TINH TOAN NHIET PHAT RA TRONG QUA TRINH PHANH.

Trong qué trinh phanh dong ning ctia 6 t6 chuyén thanh nhiét ning & tréng phanh, va
mot phan thodt ra mdi trudng khong khi. Phuong trinh cAn bing ning lugng lic 4y ¢ dang

sau:

2 2
G vi-vi

g 2
O day: G - trong lugng cia 6 6 (N)

g - gia tdc trong trudng (g=9,81 m/s’)

V1Va v, — tdc @6 ban diu va t&c d6 cudi qud trinh phanh (m/s)

m; - khdi lugng cdc trong phanh va cdc chi ti€t lién quan véi chiing bi nung
nong (kg)

¢ - nhiét dung riéng cia chi ti€t bi nung néng (J/kg dd) ddi vdi thép va gang
¢ =500 J/kg d9, con ddi véi xilumin c= 950 J/kg d6 trong khodng nhiét do

t
=m,ct+F, [krdt (12.60)
0

tir 273° dén 573° K.
T - sy ting nhiét dd cta trong phanh so v6i moi trudng khong khi (°K)
F, - dién tich ]am mét cda tréng phanh (mz)

K - hé sd truyén nhiét giita trong phanh va khong khi (W/m?1°K)
t - thoi gian phanh (s)

S6 hang thit nhi't bén v& bén phai phuong trinh (12.60) 1a phan ning ludng 1am nung
néng tréng phanh, con sd hang thit hai 1 phan ning lugng truyén ra ngoai khong khi.

Khi phanh ngit & thdi gian ngin, ning lugng truyén ra moi trudng khong khi coi nhu
khong ddng ké cho nén s6 hang thi hai c6 thé bd qua, trén co s6 d6 c6 thé xdc dinh sy ting
nhiét do trong phanh trong khi phanh nhu sau:

G -v)
- 2gmc

Su tdng nhiét do cla tréng phanh véi toc do clia 6 tO vi = 8,33m/s cho dén khi dirng
hoan toan (v, = 0) khong dugc qua 15°K.

Khi phanh ngit do thdi gian phanh qud ngin cho nén nhiét do sinh ra trong khi phanh
khong kip 1am néng déu toan bd tréng phanh. Vi vy nhiét dd trén bé mit ti€p xic cia
trong phanh v6i ma phanh c6 thé vugt khd nhiéu nhiét do trung binh tinh theo cong thifc
(12.61).

(12.61)
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Né&u phanh nhiéu Ian lién tuc thi s6 hang thit hai  v& bén phai clia phuong trinh
(12.60) sé tang Ién.

Thi nghiém trong diéu kién chay & thanh phd cho bi€t ring nhiét do trung binh clia
trong phanh 6 t6 du lich 1a 323°K va khi phanh ngit lién tuc c6 thé 1&én dén 423°K.

Pé ddm bao diéu kién 1am viéc binh thudng cia cd cAu phanh va d€ md phanh it mon
cAn ddm bdo thodt nhiét t6t khi phanh. Mudn thodt nhiét t5t can phai ting dién tich lam
mat F, clia trdng bing cdch 1am cdc gin tdn nhiét. Thi nghiém ching td ring nhiét do cla
trong phanh c6 gin tdn nhiét thAp hon khodng 45 + 65 % so v6i trong khong ¢6 gan. Khi
thi€t k€& co cau phanh phdi ddm bao thong gié tdt cho trdng phanh. Piéu nay ri't quan trong
dé ha nhiét d6 trong phanh vi trdng phanh thudng dit & trong 16ng banh. D& cho m4 phanh
khong bi nung néng qud mic khi phanh, & cdc dc xudng dai nén dung phuong phap phanh
bing dong co.

B. TRUYEN PONG PHANH

Trong phan nay chiing ta s& xét ba loai truyén dong phanh thudng ding: co khi, chat
16ng va khi.

Luc tdc dung 1én ban dap phanh hoic don diéu khién phanh ciing nhu hanh trinh clia
ban dap va don diéu khién phu thudéc & mdmen phanh cin sinh ra va cdc thong sd cia
truyén dong phanh. Momen phanh cuc dai can sinh ra di v6i 6t6 tinh theo cong thitc (12.5)
va (12.6).

Trén cd s3 tinh dugc mdmen phanh cuc dai ma cdc cd cAu phanh phdi ddm bio cé thé
xdc dinh dugc luc P; cn ép 1én cdc gudc phanh bing phuong phdp hoa db hoic bing gidi
tich trinh bay & phan tinh co cdu phanh. Tir d6 ching ta c¢6 co s d€ tinh todn truyén dong
phanh.

I.  TRUYEN PONG PHANH BANG CG KHI.

Trén hinh 12.11 trinh bay so db Iuc tic dung va cdc thong sd clia cdc loai truyén dong
co khi.

Da&i véi truyén dong co khi mémen can thi€t M, sinh ra trén truc quay dé truc ti€p ép
céc gudc phanh phu thudc vao két ciu clia cd cAu ép gudc phanh.

D&i v6i co cdu cam don gidn va cam ¢ cdc cdnh tay don cd dinh (hinh 12.11b) mdmen
M, xdc dinh nhu sau:

M= (P +P») % (12.62)

0 day: Py P, -lyc ép can thi€t 1én gudc phanh trudc va sau, cdc luc nay da dudc xic
dinh sau khi tinh todn cd cAu phanh.
d - cdnh tay don (h.12.11b).
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Hinh 12.11 : So dd xdc dinh luc tdc dung 1én ban dap phanh véi truyén dong biing co khi
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D&i v6i cam can bing (h.12.11c¢)

M, = Pd (12.63)
Pdi v6i cd cau loai chém (h12.11d)
M, = 2Pltga (12.64)

trong hai cong thic trén day:
P —luc ép lén gudc phanh, xdc dinh dugc khi tinh ¢d cAu phanh.
d, 1, o - cdc thong so kich thuSc va géc trinh bay trén hinh 12.11c, d.

O céc co cau ép loai cam luc ma sdt rat 16n do d6 t8n that khi truyén dong ciing 16n.
Mbémen M; va M, can sinh ra § trén cdc truc phanh trung gian d€ din dong dudc cic co
ciu phanh diing trudc va diing sau tuong Gng s& 1a:

M, =2Mi M, =2Mi’ (12.65)
G day: M, va M| — mdmen trén c6 céc truc clia cd ciu ép tryc ti€p cdc gudc phanh & co
ciu phanh diing trudc va ding sau;
ivai -ty 0 truyén clia truyén dong tinh tir truc co cAu ép truc ti€p cic gude
phanh dén truc phanh trung gian diéu khi€n co ciu phanh ding trudc
va ding sau (h. 12.11a)

Luc Q can thi€t tdc dung 1én ban dap phanh sé& Ia:

M, M, \I'
Q= —L+—2 1—1 (12.66)
C d J1 n
o) day: M; va M; — cdc mdmen xdc dinh theo cong thic 12.65 (Nm).

c,d,I’,1 —cdcthong sd kich thudc cda truyén dong phanh (h.12.11a)
n - hiéu suat clia truyén dong co khi, khi tinh todn c6 thé chonn =0,8 + 0,85

Luc Q cuc dai phdi nim trong gidi han 650 + 750 N d6i véi 6 t6 du lich va 750 + 800N
doi vdi 6 td van tdi. SG di luc tic dung 1én ban dap phanh c6 thé 14y 16n hon nhiéu so véi
luc tdc dung 1én ban dap ly hop 1a vi s& 1an phanh ngit (phanh dot ngdt véi hiéu qua phanh
cuc dai) chi chi€m 5 + 10% sd 1an phanh néi chung.

Luc tic dung 1én don diéu khién phanh tay khi phanh ngit véi gia tdc chim din cuc
dai da cho khdong dugc qud 350N.

Khi thi€t k&€ truyén dong phanh cin chd ¥ ddm bio hanh trinh 1am viéc clia ban dap.
Hanh trinh 1Am viéc phu thudc bdi ty s6 cdc canh tay don cho phép1va I’. Ty s6 ndy bi han
ch& do diéu kién két cAu véi muc dich d@m bao cho ngudi l4i diéu khién thuan lgi.

Hanh trinh cuc dai ctia ban dap 6 t6 van tai khong dugc qua 180 mm va cta 6 tO6 du
lich khong qud 150 mm. Tri s6 hanh trinh cyc dai cho trén ¢ng véi lic ma phanh bi mon.
D3&i v6i hé thong phanh dicu chinh binh thudng hanh trinh clia ban dap khi phanh hoan toan
chi chi€m 50 + 60 % ctia hanh trinh cuc dai.
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Hinh 12.12 : So dd tinh hanh trinh dich chuyén clia gudc phanh

Hanh trinh dich chuyén x hai dau trén ciia cdc gudc phanh (h.12.12) c6 thé tinh theo
cOng thitc sau:
= 2(c+A)(a+c)
- c
o) day: & - khe hd huéng kinh trung binh giita m4 phanh va trong phanh khi tha ban dap
phanh & vi tri tu do.
A - @6 mon hudng kinh cho phép ciia ma phanh
a, ¢ - cdc kich thudc clia gudc phanh (h.12.12)

Xdc dinh dudc tri s& x theo cdng thic (12.67) c6 thé xdc ding gbc quay cla cam ép va
do d6 xdc dinh dugc hanh trinh clia ban dap & truyén dong loai co khi. Trong thuc t€ hanh
trinh clia ban dap sé& 16n hon hanh trinh tinh theo 1y thuyé&t do 30 + 40% do c6 cdc khe hd &
cdc khép ndi va do bi€n dang céc chi ti€t cia truyén dong cd khi.

Hanh trinh ctia don diéu khi€n phanh tay khong dudc qua 220mm d6i vdi 6 to van tai
va 160 mm doi vé6i 6 td du lich.

(12.67)

II. TRUYEN PONG PHANH BANG CHAT LONG (DAU).

1. Truyén d6ng phanh mot dong.

Truyén dong phanh mdt dong dudc dung rong rdi trén cic 6 to hién nay vi két ciu clia
n6 don gian hon.

Khi tinh todn truyén dong phanh bing chi't 18dng trudc tién cin xdc dinh kich thudc 6ng
xilanh 1am viéc (nim & cd cAu phanh) trén cd s§ x4c dinh dugc luc ép P 1én cdc gudc phanh
va chon 4p sud't lam viéc cyc dai ctia hé thong truyén dong thiy luc.

Pudng kinh trong d clia ng xilanh 1am viéc x4c dinh theo cong thic sau (h.12.1):
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gz |22 (m) (12.68)

p;
J day: P —luc cAn thiét ép 1én gudc phanh (kN)
pi - 4p sudt cuc dai cho phép trong hé théng phanh (kN/m?). Ap suit nay cho
phép trong gidi han p; = 5000 + 8000 kN/ m”.

Trong mot vai k&t cu clia truyén dong phanh biing thiiy luc 4p sudt trong hé thdng 1én
dén 10'kN/m”  Ap sud't cang 16n thi hé théng con gon gang hon vé kich thudc, nhung yéu
cAu vé cdc dng din lai khdc khe hon nhit 12 cdc dng din biing cao su va cdc chd ndi ghép.

Tinh dudc d theo cong thiic (12.68) can ki€m tra lai kh3 ning bd tri 6ng xilanh 1am viéc
trong cd cAu phanh, vi khodng khong gian d€ bg tri dng xilanh nay tuong d6i chat hep.

Luc Q tic dung 1én ban dap d€ tao nén 4p suit da chon trong hé thdng x4c dinh theo
cong thuc sau (h.12.1)

aD? ' 1
Q= 4 Pi 1 ~n
6] day: D - duong kinh ctia xilanh phanh chinh (m) (h.12.1)

pi —4p sudtda chon ciia hé thong (kN/m?)

I’, 1 — kich thudc ctia ban dap (m) (h.12.1)

N - hiéu suat truyén dong thly lyc, khi tinh todn chon bing 0,92

Luc Q cho phép ciing 14y nhu & trudng hop tinh truyén dong phanh loai cd khi

Né&u luc Q tinh ra khé 16n thi ¢6 thé diing cudng héa dé gidm bét.

Hanh trinh toan bd clia ban dap d6i vdi truyén dong phanh biing thity luc dudc tinh trén
cd s bd qua bi€n dang dian hdi cla truyén dong thiy luc va trén cd s tinh thé tich chat
16ng cin ép ra khdi dng xilanh chinh.

DPai v6i 6 t6 hai cau c6 ¢d cAu phanh dit & tAt cd cdc banh xe hanh trinh ban dap h tinh
theo cong thic sau:

2 2
h:[2d1X1+2d2X2 nng+80j1 (12.70)

(kN) (12.69)

D2 lr
0 day: d; va d, — dudng kinh xilanh lam viéc & cd cdu phanh clia bdnh trude va banh sau
X1 va Xz — hanh trinh pittdng clia cdc xilanh 1am viéc & cd cAu phanh trudc va sau.
S8, — khe hé giita pittong cia xilanh chinh va thanh ddy ndi v6i ban dap (h.12.1).
Khe hd nay cin thi€t € ddm bio nha phanh dugc hoin toan khi thoi tdc dung
vao ban dap phanh, khe hé nay 14y tir 1,5 + 2,0 mm
D — dudng kinh xilanh chinh
1, I’ — kich thudc ctia ban dap (h.12.1)
MNng — hé s8 bd sung, tinh dén trudng hgp phanh ngit thé tich cla truyén dong thiy
lyc tang I€n, Ny = 1,05 + 1,10

Hanh trinh ban dap cho phép chon gidng nhu tri s& di cho ddi v6i truyén dong co khi.
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D6i véi truyén dong phanh biing thly luc cdc dudng 6ng din biing cao su chi€m vai trd
rit quan trong d€ ddm bio hanh trinh cho phép ctia ban dap. Pudng 6ng din bing cao su
phai c6 dd ciing nhit dinh dé chiu dugc 4p sui't cao ma khong bi bi€n dang.

2. Truyén déng phanh hai dong.

I

S

1
b)
I I
A d

II

—
—
p—

c) d)

Hinh 12.13 : So d6 truyén dong phanh 2 dong riéng ré

Pé€ ting d6 an toan lam viéc cia hé thong phanh, ngay nay mot s6 xe c6 trang bi
truyén dong phanh hai dong c6 mdt cd cAu diéu khi€n chung — ban dap phanh (hinh12.13)

Truyén dong phanh hai dong cé thé 1am theo nhiéu sd db khic nhau véi muc dich ddm
bio tinh 6n dinh va tinh 14i cuc dai cia 6 t6. P3i v6i so @6 hinh 12.13a,b; khi bi hdng
truyén dong & dong 1 hoic dong 2 thi 6 t6 dudc phanh tuong tng hoic biing banh xe sau
ho#c biang banh xe trudc.

Dai v6i sd dd & hinh 12.13c, khi dong 2 bi hdng thi td't cd cdc banh xe vin dugc phanh
nhung hi€u qua phanh cla cdc banh xe trude c¢6 gidm hon. Con khi hdng dong 1 thi chi ¢
ca¢ banh xe trudc dugc phanh, s6 d6 nay chi dudc ding & mdt sd 6 to du lich cla cdc nudc
phuong Tay (BMV, NSU, v.v...), § so @6 h.12.13d khi héng mot dong nao thi chi 1am gidm
hiéu qua phanh, con qué trinh phanh van ti€n hanh & tit cd cdc banh xe. SO dd trén dugc st
dung & 6 t6 ZIL -114.
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III. TRUYEN PONG PHANH BANG KHI.

Truyén dong phanh biing khi diing & 6 t6 van tdi cd trung binh va 16n. Truyén dong
phanh biing khi gdm c6 cdc cum chd y&u nhu: may khi nén, van diéu chinh 4p suit, binh
chita khi nén, van phan phdi, cic dng din, bau phanh.

1. Maéy nén khi.

M4y nén khi c6 nhiém vu tao thanh khi nén dudi mot 4p sudt nhat dinh dé€ cung cap
cho hé théng, & & t6 thudng ding may nén khi loai pittdng, it khi dung loai quay tron.
Thudng cdc mdy nén khi clia 6 td cung cip khi nén tir 500 + 800kN/m?. Din dong mdy nén
thudng biing diy cuaroa, xich hodc ly hgp 14y cdng suat tif mot truc nao diy clia dong cd.

Niing suit clia m4dy nén khi Q x4c dinh theo cong thifc:

: 2
Q= ind“Snn (1/ph)
4000
0 day: i—s6 lugng xilanh cia mdy nén khi ;
d — dudng kinh cta xilanh (cm)
S — hanh trinh pittdng (cm)
n —sO vong quay clia truc may nén (vg/ph)
Ny - hiéu sud't truyén khi cila mdy nén, ddi véi mdy nén khi diing trén 6 td
nv =0,50 + 0,75

S& lugng xilanh c6 thé tit mdt d&€n bon va thudng dit thing hang, it khi dit theo chit V .
Mdy nén mot xilanh ding cho 6 t6 tdi trong nhd (d€n 30 kN). Mdy nén 2 xilanh dudc st
dung rong rdi nhit, cu thé né diing cho 6 to tai trong tir 40 d&€n 400 kN.

Niing sudt cia mdy nén khi dit trén 6 t6 hién nay nim trong khodng 60 + 2501/ph va
niing sudt thudng chi & s§ vong quay clia may nén khi 12 1250vg/ph.

Ning suit ctia mdy nén khi thudng chon trén co sé nap nhanh va day binh chita sau khi
khdi dong dong co va giit cho 4p suat cia khong khi nén gan véi dp sudt tinh todan khi
phanh lién tuc. Trong thyc t&€ chi can m4y nén khi lam viéc tir 10 + 20 % thdi gian 1am viéc
toan bd clia 6 to tly theo s& ngudn tiéu thu khi nén. Thdi gian con lai nén dé cho mdy nén
chay khong tdi d€ ting tudi tho lam viéc.

Cong suat tiéu hao cho may nén khi vao khodng 0,50 + 2,2 kW tly theo ning suit clia
may nén.

2. Van di€u chinh 4p suit.

Van diéu chinh 4p sudt c6 nhiém vu gift cho 4p sui't trong hé thdng & mifc quy dinh.
Van diéu chinh 4p sudt dudc thi€t k& theo kiéu dng 4p sudt hoic theo ki€u hon bi.
Van diéu chinh c6 thé c6 nhitng k&t ciu khac nita nhu loai mang ching han.
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3. Binh chita khi nén.

Binh chita khi nén ch& tao bing cdch han thép 14, bén ngoai va bén trong cé son dé
chdng gi. C4c binh thudng dudc bd tri & vi tri thAp nhat cda hé thdng dé cho nudc c6 thé
ngung tu lai va nhd van dit & dudi ddy binh ma nudc cé thé thodt ra ngoai. Binh chita dugc
thit bing phuong phap thity luc v6i 4p sudt 1,2 — 1,4 MN/m®. Dung tich ctia mdi binh chita
thudng tir 20 d€n 351. Dung tich va s& lugng binh tity thudc & lugng khong khi cAn cung cip
cho hé thong va ning suat clia mdy nén khi. Dy trit khong khi nén trong cdc binh phdi ddm
bdo phanh dugc vai lan sau khi may nén khi ngirng 1am viéc.

4. Van phan phéi.

C m(pz-pl) F«(p,-p)
Q % ‘M—
7 —
I II 111
AN
P;
P
P, ph* Pb
U]

Hinh 12.14 : S6 db d€ tinh van phan phdi
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Van phan phdi ding d€ déng md hé thdng phanh (cung cip khi nén hoic ngirng cung
cap) theo yéu cau clia ngudi 14i.

Van phin phdi 12 bo phin rit quan trong clia truyén dong phanh biing khi, n6 ddm bio
dd nhay cda truyén dong va qua trinh phanh dudc tot.

Van phan phdi c6 thé 1am theo loai ming hoic loai pittong.

Céc bo phian lam viéc clia truyén dong phanh biing khi tinh todn v6i 4p suat cuc dai 1a
0,55MN/m’, con clia rdmooc 1 0,45MN/m’,

Trén hinh 12.14 trinh bay sd d tinh todn van phan phdi.

Van phan phdi ddm bdo cho 4p suit khong khi trong din dong ti 1& thuin véi luc tic
dung 1&n ban dap. Piéu kién cAn biing co ciu tily chon: van, mang va 10 xo thé hién nhu
sau (khong k€ ma sdt va cdc 10 xo phu).

Q=AC=Fu (p2-p1) + F (p3 p2)

Luc trén ban dap phanh ti 1& thuin v&i chuyén dich clia ban dap, nghia 1a hién tugng

tily dong ti€n hanh theo chuyén dich.

Bd&i vi Q = Qpaing = AC => Qpq = .A—C

Ly

Do A= Sﬂ cho nén Qba = de;
Lyg g
O day : C — do cting ctia 1d xo
Qua — luc tdc dung 1én ban dap
iba — ty sO truyén clia ban dap
Sba — hanh trinh ctia ban dap
A - dd dich chuyén ctia 10 xo
Fpn, Fy — dién tich cia mang va cla van
p1 — 4p sudt clia khongkhi
P2, p3 — 4p sudt sau va trudc van
Tu df:\l,y : Qbdlbg = Fmph +F, (p3 — pg).

Gdiy: ph=p.-pi - 4p sudt trong hé thdng ;
Po=p3—p2 - 4p suat trong binh chita khi nén.

1 )
Ph= N [ Qbaiba — Fy (p3 — p2)]

C6 thé coi gan ding.

bd —

Phmax = del— Po
F

m

, ph = K Qua
O day : K, - hé s tuy dong tuong tng véi hé s6 trg luc K
K~ iﬂ
F

m
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P max
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O Qpamax :I_TL Py Qpa
I bd

Hinh 12.15 : Pudng dic tinh clia van phan phdi.
Pudng dic tinh clia van phan phdi dugc trinh bay trén hinh 12.15.

Do nhay cla cdc van hién nay vao khodng Ap = 0,05 MN/m” va duogc kiém tra & 4p
sudt py = 0,3 MN/m*.

5. Bau phanh.

Bau phanh c6 nhiém vu tao thanh luc ép 1én thanh ddy d€ dich chuyén cam quay clia
co ciu phanh.

0 by,

0000000 "
1 —
| S—

0000000

f

Hinh 12.16 : K&t cAu bau phanh loai pittdng

N

Luc tic dung 1én thanh d4y clia bau phanh tinh theo cong thic:
2
4
o) diy: p - 4p sudt trong bAu phanh (N/m?) thong thudng p = 0,4 + 0,55MN/m’
D - dudng kinh 1am viéc cia mang hoiac pittong (m)
N1 - hé s6 tinh d&€n dd nap khong khi nén vao bau phanh; n;=1.
M2 - hiéu suit co hoc clia bAu phanh; 1 =0,95.

Pth=P7T nmnz  N) (12.71)
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Lo xo ctia bau phanh thudng c6 d6 cting khodng 1500 + 3500 N/m. Lyc ép ctia 10 xo
thudng vao khodng 80 + 150N. Lo xo nay khdng nén c6 d6 cting 16n qud vi s& mat nhiéu
cong d€ thing su bién dang clia no.

Luc Py, tic dung 1én thanh d4y phai di d€ tao 1én cam quay ciia co cAu phanh cic luc
P, va P, theo yéu ciu, dé c6 thé ép cdc gudc phanh vio trong va sinh ra mémen phanh cin
thiét.

Iv. BO PIEU HOA LUC PHANH VA BO CHONG HAM CUNG.

1. Bo diéu hoa Ivc phanh.

Trén 6 td c6 din phanh bing chi't 16ng dugc dit bd diéu hoa lvc phanh theo mot hoidc
hai thong s8. Thudng & din dong phanh clia cdc banh xe sau clia 6 t6 c6 dit van d€ gidm
dp suat dudng dng dén cdc phanh sau tily theo 4p suit clia xilanh chinh. Thdi di€m bit diu
lam viéc clia van (4p suat cit) c6 thé c& dinh va chi phu thudc vao dp suat da dinh & xilanh
chinh, hoic c6 thé thay d6i tiy theo Iyc phanh va t3i trong ctia 6 to (b diéu hoa hai thong
s0).

Bo diéu hoa lam viéc theo mdt thong sd c6 két cAu don gidn hon cd va 6n dinh trong
st dung, nhung pham vi sit dung ctia chiing han ch& & nhitng 6 t6 ma tai trong thay d6i
khong 16n 1dm trong khi stt dung. K&t cAu clia bd di€u hoa nhu th€ trinh bay & hinh 12.17.
Bo diéu hoa gom c6 pittdng 2, 10 xo 1 va van 3. Budng A dugc ndi véi xilanh chinh con
budng B ndi v6i co cidu phanh & cdc banh xe sau. Dién tich 1am viéc q; clia pittdng & budng
A (8 phia chat 16ng di vao) nhd hon dién tich g, & budng B (& phia cha't 16ng di ra). O trang
th4i ban dau pittdng 2 dudc ép vao thanh cla budng B bsi 10 xo 1 va nhu th€ cd hai budng
dugc thong vGi nhau qua van duge md 3.

Khi trong xilanh chinh c6 4p suit thap thi chit 16ng sé& di vao cdc dudng dng dan dong
phanh & banh xe sau mot ciach tu do. Hiéu s& luc sinh ra trén cdc bé mit khic nhau cla
pittdng khong di d€ thing lyc F clia 10 xo 1, bdi vay pittdng s& nim & vi tri nhu cii khi van
3 md. Vi th€ 4p suit chat 16ng & trong din ddng cdc phanh & bdnh xe sau bing dp suit &
trong xi lanh chinh, nghia 12 biing 4p suat & trong din dong d&n cdc phanh & banh trudc
p1=p2.

Khi 4p sudt trong din dong dat 4p suit bat diu tdc dung pipe clia bd diéu hoa thi
pittdng 2 thing Ivc 10 xo 1 s& dich chuyén va van 3 bi déng. Tir thdi diém nay 4p suit p,
trong din dong phanh & c4c banh xe sau s& nhd hon 4p suit p; trong din dong cdc phanh &
cdc banh xe trudc mic du 4p suit nay ti 1€ thudn vé6i sy ting 4p suit & xilanh chinh py
(dudng thing cd trén hinh 12.17)
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d
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F G,
/—i
A G2
Be 7 P (xlc)
—
O plG plbd
a) b)

Hinh 12.17 : B6 diéu hoa lyc phanh vdi d4p sudt bit dau tdc dung khong ddi.
a) So dd két cau b) Pudng dic tinh tinh

Phuong trinh thé hién sy lién quan 4p sudt p; va p, nhu sau:

p2= Apl + B.
G diy: A= TR gitta dién tich b& mit nhd q; va 16n g, clia pittdng
d,
B=—
d,

Céc hé s6 A va B 1a c6 dinh ddi véi tirng loai bd diéu hoa va ching dudc chon khi thiét
k& hé thong phanh.

Ap suit bit dau tic dung pipg clia bd diéu hoa phu thudc bdi luc F clia 16 xo va hiéu s
dién tich cdc bé mit clia pittdng.

F
q, -4,

B0 diéu hoa lyc phanh 1am viéc & ché dd dong theo hai thong s6 c6 thé thiét k& trén co
s& bd di¢u hoa néi trén, chi khdc mot didu 1a bo phan dian hdi cia bo di€u hoa dugc bo tri
nhu th& ndo dé cho luc tdc dung 1én pittdng clia bd diéu hoa thay d6i ty 1& thuin véi tai
trong thing ding tic dung 1én truc sau clia 6 to.

Pudng dic tinh tinh ctia bd diéu hoa 1am viéc theo mdt thong s6 trinh bay & hinh
12.17b. Poan OC tng vdi lic bo diéu hoa chua 1am viéc, nghia 13 4p sudt p; = p,. Piém C
ing v6i thdi diém bod di€u hoa bit diu 1am viéc va dudng thing Cd ¢ng véi lic bo diéu
hoa 1am viéc. Pudng cong lién nét 13 dudng dic tinh 1y thuyét clia bo diéu hoa. Tir hinh vé

Piba =
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tha'y riing & giai doan diu thi dudng dic tinh 1y thuyé&t khong triing v6i dudng dic tinh clia
bd diéu hdoa mot thong 8, con § giai doan sau thi dudng dic tinh 1y thuyét gan tring véi
dudng dic tinh thyc t€ (doan Cd).

2. B0 chong him ciing banh xe khi phanh

Pé€ d@m bdo hiéu qui phanh cao cin ti€n hianh qud trinh phanh & giéi han him cic
banh xe, nghia 12 cdc banh xe trong qu4 trinh phanh khdng bi trugt 1&t; vi thé trén & t6 ¢6
trang bi hé thng chdng him citng banh xe khi phanh.

SO dd ciia hé thong chdng him trinh bay trén hinh 12.18. Hé thong gdm cé bd cdm
bi€n 1, bd phian diéu khién 2, cd ciu thuc hién 3, ngudn ning lugng 4. B6 cdm bién 1 sé&
nhay cdm vdi thong s& dugc chon dé€ dié¢u khién (tdc¢ dd trugt clia banh xe) va truyén tin
hiéu d&€n bo diéu khién 2. Bo phan diéu khién s& xi 1y cdc tin hiéu clia bd nhay cdm va
truyén 1&énh d&n cd ciu thyc hién 3, d€ ti€n hanh viéc gidm hoic ting 4p sudt trong din
dong phanh. Chi't 18ng dudc truyén tir xilanh chinh 5 qua cd ciu thuc hién 3 d&n cic xilanh
bdnh xe 6 d€ ép c4c gudc phanh. Ngudn ning lugng 4 ddm bdo cho cd ciu thyc hién c6 thé
ti€n hanh diéu khién qué trinh phanh.

Hinh 12.18 : So dd hé thong chonh him ciing banh xe khi phanh
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CHUGONG X111
HE THONG LAI

I. CONG DUNG, PHAN LOAL YEU CAU.

1. Cbéng dung.

Hé thong 14i dung d€ thay d6i phuong chuyén dong clia 6td nhd quay cdc banh din
huéng ciing nhu dé giit phuong chuyén dong thing hay chuyén dong cong ctia 6td khi can
thiét.

Mudn quay vong 6t6 phdi cé mémen quay vong. Momen nay c6 thé phat sinh nhd cic
phan luc bén khi quay bdnh dAn huéng.

2. Phén loai.

a) Theo c4ch bd tri v6 ling chia ra:
- Hé thong 14i vdi vo ldng bo tri bén trai ( khi chiéu thuan chuyén dong theo luat di
dudng 12 chiéu phdi nhur & cdc nu6c trong phe xa hdi chli nghia, cdc nu6c Phap, My v.v...)
- Hé thong 14i vdi vo ling dit bén phai (khi chiéu thudn chuyén dong 1a chiéu trdi
nhu & cdc nuéc Anh, Nhit, Thuy Dién ).

b) Theo két ciu cla co ciu 14i chia ra:

+ Loai co khi gdm c6 :

- Truc vit banh vit (v4i hinh r€ quat rdng hay con lan)

- Truc vit don quay ( v6i mot hay hai ngdng trén don quay)

- Thanh khia

- Lién hop ( truc vit écu va don quay hay truc vit écu va thanh khia — ré quat rang).
+ Loai thuy luc

c¢) Theo két cdu va nguyén 1y 1am viéc ctia bd trg lyc chia ra:
- Loai tr¢ luc thay luc

- Loai trd luc khi (g0m c4 cudng héa chian khodng),

- Loai trg lyc dién

- Loai trg luc cd khi

3. Yéucau.

Yéu ciu ddi v6i hé thong 14i 13 :

- Quay vong 6td that ngoit trong mot thdi gian rat ngdn trén mot dién tich ra't bé.
- L4i nhe, tic 12 Iyc cin thi€t &€ quay vanh tay 14i phai nhd.
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- Pong hoc quay vong diing, cdc bdnh xe clia tit cd cdc cau phdi lin theo nhitng vong
tron dong tim (n€u diéu kién nay khong ddm bio 16p sé& trudt trén dudng nén chéng mon
va cong sudt s& mat mat dé tiéu hao cho luc ma sit trugt).

- Ngudi 14i it ton stic, di cdm gidc d€ quay vong tay 14i va hé thdng 14i dd sitc ngin
cén va dip clia cdc bdnh din huéng 1én vanh tay ldi (ngudi 141 dd mét).

- O t6 chuyén dong thing phai 6n dinh.

- Pit co cau l4i trén phan dugc treo (dé€ k&t cAu clia hé thdng treo banh trudc khong
4dnh hudng d&€n dong hoc clia co cau l4i).

. TI SO TRUYEN CUA HE THONG LAL

Trong hé thdng 14i c¢6 cdc ti s6 truyén sau:
- Ti s6 truyén clia cd ciu ldi i

- Ti 8 truyén clia din dong 14i ig.

- Ti s8 truyén theo géc clia hé thdng 14i iy,
- Ti 8 truyén luc clia hé thong 141 iy.

1. Tis8 truyén ciia co cau 14i iy,

Ti s6 cuia géc quay clia vo ling chia cho géc quay ciia don quay ding. Tuy theo cd ciu l4i
i, c6 thé khong di hodc thay ddi. O loai cd cAu 14i ¢6 tf s§ truyén thay ddi, ti s6 truyén c6
thé ting hay gidm khi quay vanh tay 1di ra khéi vi trf trung gian.

D3&i v6i 6 to du lich cAn tng dung loai co ciu ldi c6 ti s truyén thay d6i. Ti s6 truyén
nay cé gia tri cuc dai khi vanh tay 1di § vi tri trung gian. Nhu vy dam bdo dugc 6 tO
chuyén dong & van tdc cao an toan hon, vi khi vanh tay 14i quay di mot géc bé s& 1am cho
banh din huéng quay it. Ngoai ra khi & td chay & tdc d6 cao, su 6n dinh cia banh din
huéng 4nh hudng d&€n hé thong 1di cao ; ti s& truyén thay ddi s& 1am cho tay 14i nhe ngudi
14i 46 mét.

O cdc 6 6 c6 kha ning thong qua 16n ciing st dung cd cAu 14i ¢6 tf s8 truyén thay déi
nhung gid tri cuc ti€u clia ti s& truyén lai Gng vé6i vi tri trung gian clia vanh tay 14i. B& trf ti
s6 truyén nhu vay 1a hdp Iy nhat vi né ddm bdo cho tay 14i nhe khi 6 t6 can chuyén dong
linh hoat.

2. Tisd truyén clia din d6ng 14i ig.

N6 phu thudc vao kich thuGc va quan hé cua cdac canh tay don. Trong qda trinh banh
din huéng quay vong gid tri cdnh tay don clia cdc don din dong sé thay ddi. Trong cac két
cAu hién nay iqthay d8i khong nhiéu 1im

19=0,85+1,1
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3. Tisd truyén theo géc cia hé thdng 14i i,.

Ty s& cla géc quay vanh tay 1di 1én géc quay clia bdnh din huéng. Ti s6 truyén nay
bing tich s6 clia ti s6 truyén clia cd cau 14i i, v6i ti s truyén dan cia dong 14i.

ig: i(,). id (13.1)

4. Ti s6 truyén Iuc clia hé thong 14i i .

bx

Hinh 13.1 : So dd tru diing nghiéng trong mit phang ngang.

Ty s6 clia tong luc cin khi 6 t6 quay vong chia cho Iuc dit trén vanh tay 14i can thiét
dé khic phuc dugc luc cin quay vong.

o
-

0 d6 : M, — mdmen cén quay vong clia banh xe ;
c —cdnh tay don quay vong, tic 1a khodng cdch tir tAm mit twa ciia 16p dén dudng
truc ding kéo dai (h.13.1) ;
M,;— mdémen ldi dit trén vanh tay 141 ;
r —bdn kinh vanh tay lai.
M. r

Nhuvay: i, =
1y - 1; M,

2 z z Z M : N Z
Bo qua cdc lyc ma sdttac6 —==1, va do d6
Ml
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i =i, (13.2)
c

Bdn kinh vanh tay 14i & da s6 6 t6 hién nay 1a 200 + 250mm va ti s§ truyén goc ig
khong vugt qia 25 vi vay i khdong dugc chon 16n qua. Cdnh tay don ¢ ciing khong nén gidm
nhiéu vi gidm nhiéu s& 1am cho 6 t6 chuyén dong khong &n dinh vi binh xe nghiéng trong
mit phdng ngang nhiéu qud, i; hién nay chon trong khodng tir 100 -+ 300.

N&u tf s6 truyén i; ddoi héi phai 16n hon thi can thi€t phai dit bd trg lyc tay 14i trong hé
thong 14i.

. KET CAU CUA HE THONG LAL

1. So dd chung.

Trong trudng hdp tdng quit hé théng 14i gdbm c6 : co ciu 14i, truyén dong 14i va bo
phan trd Iyc. Trong mot s6 ki€u 6 to (6 td tai c6 tai trong bé, d td du lich cé cong suat lit
nhd va cong suit lit trung binh) c6 thé khong dit bo trg Iuc l4i.

5 6

7 8 °
{0

O
—
4
3 12
13
e 14
1

Hinh 13.2 : S6 dd hé thong 14i 6t6

Trén hinh 13.2 trinh bay sd dd don gidn nhit cda hé thdng 14i. Vanh tay 1di 1 dudc gin
trén mot dau truc 14i 2. Pau kia c6 dit truc vit 3. Truc vit 3 4n khép v6i banh vit 4 (bdnh vit
4 nim trén truc 14). BO truc vit banh vit 3, 4 va vd chita bo truc vit, banh vit 13 cd cau l4i.
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Truyén dong 1di gdm don quay ding 13, thanh kéo doc 12, don quay ngang 7, hinh thanh
14i gdm ba thanh 6, 10, 11 va c4dc cam quay bén trdi va bén phai 5, 9.

Vanh tay 14i c6 nhiém vu tao ra mémen quay cin thi€t khi ngudi 14i tdc dung vao.
Vanh tay 14i c6 dang vanh tron ¢6 nan hoa bd tri déu hay khong déu quanh vanh trong ciia
banh 14i. Mdmen 14i 12 tich s6 ciia luc 14i trén vanh tay 14i nhan v4i bdn kinh cda vanh tay
1ai.

Truc 14i thudng 12 mot don dai dic hodc rdng. Truc 14i ¢6 nhiém vu truyén mdmen ldi
xudng cd cau l4i.

Co ciu 14i c6 nhiém vu bi&n chuyén dong quay tron thanh chuyén dong géc trong mit
phing thing ding ctia don quay ditng va gidm ty s6 truyén theo yéu ciu cin thiét.

0
+ 0
3 4
. 3 |
) |
3| 2IW\.
| 10)
/.
s
L
0 a0 | a0 | a0 | a0

Hinh 13.3 : Gidn dd biéu dién quan hé giita ti s& truyén clia co ciu 14i va géc quay clia
banh xe.

2. Cd ciuldi.

Co cau 14i 12 b gidm tdc ddm bdo ting momen tdc dong clia ngudi ldi dén cdc bdnh
xe.

a) Phin I6n cdc yéu ciu clia hé thdng 1di do co cAu 14i ddm bdo. Vi vay cd cau ldi
phdi thda min cdc yéu cau sau :

+ C6 thé quay ca hai chiéu @€ ddm bao chuyén dong can thi€t 6n dinh ctia 6 to.

+ C6 hiéu suit cao d€ 14i nhe trong d6 can c6 hiéu sudt theo chiéu thuan (tir vanh l4i
xudng banh xe din hudng) 16n hon hiéu suit theo chiéu nghich (ngugc lai) mot it d€ cic va
dap tir mit dudng dudc giit lai & co cau 1d4i mot phan 16n.

+P4m bio gid tri thay ddi cia i s6 truyén theo yéu cau cin thiét khi thi€t k€.

+ DPiéu chinh khodng hd dn khdp clia co ciu 1di don gidn nhat.
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b) Céc thong s& ddnh gid clia cd cAu 14i 12 ti s& truyén theo géc, hidu suat (thuan va
nghich) va tri s6 khodng hé cho phép giita cdc chi tiét 4n khép clia co cau l4i.

+ Ti 8 truyén clia cd cAu 14i 12 :
. de
i = =% (13.3)
dQ o,
G d6: do,dQ - géc quay phin ti cia vanh tay 14i va don quay ditng
Mg, W - VAN toc géc quay tuong ng clia vanh tay 14i va don quay ding.
Trong sd 16n cdc co cAu 14i i, 12 gid tri thay d6i ; x4c dinh chinh x4c i, nhd dudng cong
vi phan 0 = f(Q). Trong nhitng diéu kién binh thudng cé thé tinh i, di chinh xdc theo biéu

thac 1 = % va st dung db thi 0 = f(Q) (h.13.3).

(O]

+ Hiéu suat thudn (theo chiéu thuin tic 12 tir vanh tay 14i xudng banh din hudng) 1, sé

Ia :
_ Nl _Nr _1_ Nr _1_ Mrl(’ol +Mr20‘)2
k N, N, M, o,
M.i +M
— - rle T 13.4
n, M. (13.4)
Hiéu suat nghich (theo chiéu nghich tic 13 tir binh dAn huéng 1én vanh tay 14i) n, sé
la:
_ NZ _Nr _1_ Nr _I_Mrl('ol +Mr2('02
T N, N, M, o,
M.i +M
=]-—tle 12 13.5
Ny M, (13.5)

Trong d6 :  Nj — cong sudt dan dén truc 14i ;
N, — cong suid't mat mat do ma sit trong co cau lai;
M, — tdng s6 mdmen cic lyc ma st trén truc 14i (h.13.4);
M, - tdng s6 mdmen cic lyc ma sit trén truc don quay ding ;
M; — mOémen ngoai luc tic dung 1én vanh tay 14i ;
N, — cong suit trén truc don quay ding ;
M; — mOémen ngoai luc tic dung 1én truc don quay ding.

Qua cic cong thitc (13.4) va (13.5) ma sdt trén truc 14i Anh hudng d&n hiéu suit truyén
dong 16n hon ma sat trén truc don quay dung.
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N&u bd qua ma sat trong & bi dém chin dau va céc vi tri khdc ma chi chid y dén cip
banh ring dn khdp thi theo gido trinh nguyén 1y mdy hiéu sui't clia cip banh ring truc vit
banh vit hay vit vO tdn s€ 1a :

tgf
= . (13.6)
T B p)

Hinh 13.4 : S6 dd co cau ldi

va hiéu suét nghich
tgp
0d6: B -gbcning clia dudng xodn truc vit hay truc vo tan,
p - g6c ma sat.

N =

N&u thira nhan B = 12°, p = 8% thi . = 0,6 ; M = 0,33 tic hiéu sudt nghich chi biing
khodng mot nita hiéu suat thuan. Hiéu sud't cda co ciu ldi phu thudc & ban than k&t cau.
Trong cd c4u truc vit thong thudng hiéu sud't khodng 0,5 + 0,65.

Khi st dung cip truc vit banh vit vao cd ciu ldi hiéu suit dat d€n 0,8 + 0,85 do cd cau
141 lam viéc theo ma sdt ldn thay cho ma sét trugt.

Mudn 14i nhe cAn phdi c6 hiéu suit thuin 16n. Mudn cé hiéu sudt 16n thi theo cong
thitc (13.6) phai ting géc B. Nhung néu ting géc B thi theo cong thitc (13.7) hiéu suit
nghich ciing ting va cdc va dip trén banh xe sé& truyén 1én vanh tay l1di. Mudn va dip
khong truyén qua cd ciu 14i, truyén dong phdi khong nghich ddo tic 1a B < p nhu vy hé
thong 14i s& khong 6n dinh. C6 thé c6 nhiéu cich 1am gidm va dip clia mit dudng truyén
1én vanh tay 14i ma vin ddm bdo dugc cd cAu 14i nghich ddo. C6 thé bing cich chon i,
theo ding qui luat trén hinh 13.5.
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Hinh 13.5 : Quan hé ctia ty s6 truyén i, ddi v6i cdc gdc quay vanh tay 14i

D3&i v6i phan 16n 6 t6 va b to buyt quy luat thay ddi thich hgp nhat dugc trinh bay trén
hinh 13.5.

Trén hinh 13.5 ta thiy trén mot doan trung binh khong 16n 13m 6 = +£(90° + 120°) i, ¢6
gid tri 16n nhat. Piéu nay ddm bio d6 chinh xdc cao khi diéu khién 6 t6 trén cic doan
dudng thing & tdc dd 16n va didm bio 14i nhe vi khong cin quay vanh tay 1di ra xa vi tri
trung gian, giam dugc cdc va dap 1én vanh tay l4i.

Vuot qia gid tri 0 = £(90° + 120% , i, s& gidm nhanh trong khodng 6 = (50° + 100°) rdi
s& giif gid tri khdng ddi; i, ¥ng vdi gia tri nay v6i mot géc quay nhé cia vanh 14i banh xe
s€ quay di mot géc 16n.

+ Khodng hé giita cdc banh ring trong cd cAu 14i phai c6 gia tri ti thi€u khi 6 to
chuyé&n dong thing. O cdc vi trf hai bén ria, khodng hd phai ting 1én d€ cd ciu khong bi
ket sau khi bi mon va sau 1an diéu chinh sau vi dd mon 16n nhat clia cd ciu 14i thudng &
gitra (h.13.6).

A

Hinh 13.6 : Su thay ddi khodng héd A phu thudc theo géc quay 0
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3. DPic diém két ciu cic loai cd ciu 14i cd ban.

a) Cd cdu l4i loai truc vit: gdm 4 loai
al) Truc vit va banh vit (h.13.2)
a2) Truc vit va cung ring dit G gitta truc vit (h.13.7a)
a3) Truc vit va cung ring dit & canh bén truc vit (h.13.7b)
a4) Truc vit va con ldn (h.13.8).
Co ciu loai tryc vit thudng c6 ti s6 truyén khong dai.

trong do : Zi—s0 dudng ren cua truc vit,
Z, — s0 ring clia banh vit (cung ring dugc coi 1a mot phan cla banh ring).

o

a) b)

Hinh 13.7 : Truc vit va cung rang

Hinh 13.8 : Truc vit va con ldn
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al) Tryc vit va banh vit :
Loai nay hién nay rat it diing vi hiéu suit thap .

a2) Truyc vit va cung ring dit & gitra tryc vit :
- Truc vit c6 két cau g1obdit d€ ting géc quay clia cung ring.
- Khi bi mon ngudi ta ddy cung ring va truc vit d€n gin nhau dé€ gidm khodng hé in
khép .
- Nhd dang globdit clia truc vit nén gidm dudc 4p sudt trén ring.

a3) Tryc vit va cung ring dit & canh bén tryc vit:
- Ty s6 truyén i, clia loai truc vit - cung ring dugc tinh :
_do  27R,
RO
0’ day : t—budc ren cla truc vit
Ro — ban kinh vong tron co s§ clia cung rang.

- Hiéu suit thuin cia loai truc vit — cung ring 12 :
_ coso — ptgP
cosa + utgP

0] day : o - goc dan khdp
B - géc nghiéng clia dudng xodn ren truc vit
1 - hé s6 ma sat.

a4) Tryc vit va con lin:
Uu di€m ciia loai nay 13 k&t cAu gon, dd bén va dd chdng mon cao. O loai ndy vi ma
sat trugt duge thay bing ma sdt lin nén hiéu sud't I6n hon cdc loai vira néu trén.

b) Co cau 14i loai tryc vit vo tdn: gdm 4 loai
bl) Truc vit vo tdn - écu - don : i, tdng G vi tri ngoai ria.
b2) Truc vit vo tdn di ddng - écu: i, gidm & vi tri ngoai ria.
b3) Truc vit vd tin - écu di dong: ti sd truyén thay ddi.
b4) Truc vit - &cu - cung ring: t{ s6 truyén khong ddi.

Xét mot trudng hgp ti€u bi€u 1a loai bl (h.13.9)
Khi truc 14i 1 quay di mot géc 0 thi écu 2 dich chuyén mot doan 1a S:

t
S=—=0 1
o (1)

t — budc ren cua truc vit vo tin.
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Pon quay 3 lic d6 s€é quay mot géc Q :

tgQ) = §:> S =r.tgQd
r

K&t hop véi (1) ta c6 : r.tgQ = L9 =0= 2m.r.tgQ2
2n t
S
//
/ 7] 1 !
I =
: W e
(K 3

Hinh 13.9 : Truc vit v6 tdn — €cu — don

Vi phén phuong trinh nay theo Q2 ta c6 :
~do 2mr

1 =—=
° dQ  tcos’Q
Khi géc quay 0 clia voling ting 1én, écu di chuyén cang xa vi tri trung gian, cho nén
géc Q ting, bdi vay cosQ gidm. K&t qua 1a ty s6 truyén i, sé ting 1én khi géc quay 0 ting.

¢) Co c4u 14i loai don quay: gdm 2 loai

i s W 1

|
/

Hinh 13.10
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cl) Truc vit va don quay véi 1 chot quay (h.13.10a)
c2) Truc vit va don quay vdi 2 chot quay (h.13.10b)

Loai nay c6 thé thay ddi ty sd truyén theo yéu cau cho trudc. Loai co cau 14i vi 1 chot
quay it s dung vi 4p sudt riéng giita chot va truc vit 16n, chéng mon, dd bén clia chot
giam. P& han ché cdc nhugc diém trén ngudi ta dung truc vit don quay cé 2 chdt dit trong
8 bi.

TY s6 truyén i, la:

_ 2mR,

1 cos(2

[a]

Khi géc 0 ting thi géc Q s& ting theo, cho nén cos s& gidm, két qud 12 i, gidm.

d) Co c4u l4i loai thanh khia :

Co ciu 14i loai thanh khia c6 két cAu don gidn, gid thanh thdp va dé bd tri trén xe
(h.13.11)

Khi truc 14i 1 quay, banh ring 2 & diu dudi cda truc l14i 1am dich chuyén thanh khia 3.
Thanh khia 3 thudng dugc chon lam don ngang cda hinh thanh 14i. Hai diu cda thanh khia 3
qua cdc khép va cic don kéo sé& dugc ndi vdi cic banh xe din hudng.

Co ciu l14i loai nay c6 ty sd truyén i, khong dai.

N

N ==3

Hinh 13.11
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4. DAn dong 14i.

Hinh 13.12 : S0 dd hinh thang 14i c4c loai

DAin dong 14i gdm tit cd céc chi ti€t truyén lyc tf c¢d cAu 14i d&€n ngdng quay cla cic
banh xe.

Phan tif cd bdn cla din dong 14i 12 hinh thang l4i tao thanh bdi cAu trudc, don kéo
ngang va cdc don bén. Nhd hinh thang 141 nén khi quay vanh tay 14i mot géc thi cic banh
din hudng s& quay di mot géc nhat dinh. Hinh thang 14i c6 thé bo trf ra trudc hoic ra sau
cau tru6c din huéng (h.13.12a,b) tiy theo bd tri chung. Pon kéo ngang cda hinh thang 14i
thong thudng dugc ché tao lién (h.13.12a ) va ciing ché tao rdi (h.13.12¢,d).

Trén hinh 13.13 trinh bay so db ki€u din dong 14i miu cla cAu trudc din huéng & hé
thdng treo doc lap.
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1 [

Hinh 13.13 : So db hé thong 14i clia 6 t6 ¢6 mot ciu din huéng va hé thong treo
doc lap.

Dic di€ém chinh & day 13 don kéo ngang ciia hinh thang 14i 1am rdi thanh hai doan. K&t
cAu nhu vdy ngin ngira dugc 4nh hudng clia sy dich chuyén banh xe din huéng niy Ién
banh xe din huéng khdc, cdc khép 1 va 2 nim trén dudng kéo dai clia truc dao dong cic
banh xe. Pon 3 vira d§ don kéo ngang vira cung v§i don quay ding xdc dinh dong hoc dich
chuyén ctia thanh kéo ngang.

Hinh 13.14 : B6 tri ¢d ciu l4i thich hgp v6i dong hoc ctia hé thong treo
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Khi thi€t k&€ hé thong l4i cling cAn chi ¥ phdi hop gitta dong hoc hé thdng 14i véi dong
hoc clia hé thdng treo. N&u dau nhip trude cd dinh thi co cAu 14i cAn bd tri § diing trudc.
Nhu vdy tAm dao dong don doc clia din dong ldi va tAm dao dong cla ciu truSc s& gin
bén nhau (h.13.14 a). Piém A vira nim trén don kéo doc vira nim trén ciu s& dao dong
theo hai cung ban kinh p; va p,. Trong pham vi bi€n dang ctia nhip p; = p,. N&u bd tri cd
cdu 14i diing sau (h.13.24b) khi & to6 chay trén dudng x4u, nhip bi€n dang nhiéu, thi banh
din huéng sé& bi vay, ngudi 1di mét mdi nhiéu.

IV. TINH TOAN HE THONG LAL

1. Xa4c dinh lyc ciia ngudi 14i tdc dung 1én vo ling.

Trén hinh 13.15 trinh bay so d6 luc tic dung 1én hé thdng 14i. Luc tdc dung 1én vanh
tay 14i clia O td s& dat gi4 tri cuc dai khi ta quay vong 6 t tai chd. Lic 4y mdmen cdn quay
vong trén mot banh xe din huéng M’ sé& bing tdng s& cia mdmen cin chuyén dong M,

momen c4n do cdc banh xe trugt 1& trén dudng M, va mdmen cin can thi&t dé 1am 8n dinh
din huéng M3 do cdnh tay don c (h.13.1). Khi x4c dinh gid tri lyc cyc dai tdc dung 1én vanh
tay 14i P max, thi M3 c6 thé bd qua. Khi cAn d9 chinh x4c cao thi phai tinh cd M3 .

Momen cin chuyén dong : M| = G fc
Trong d6 : Gpy — trong luong tic dung 1én mdt banh xe din hudng,
f —hésdcanlin:f=0,015,
¢ —chiéu dai cdnh tay don (h.13.15).

Khi ¢6 luc ngang Y tidc dung 1én banh xe, do s dan hdi bén cia 16p, dién tich ti€p xtic
giita 16p v6i dudng sé bi quay tuong ddi d6i véi mit phing banh xe. Piém dit cda luc
ngang Y sé& dich chuyén mot doan x nao d6 phia sau d6i vdi truc banh xe. Poan x dudc
thira nhan biing mot phin tu chiéu dai clia bé mit ti€p xic gitta 16p vdi dudng. Nhu vay
theo hinh 13.16 ta c6 :

x=0,5r" -1
O day : r— bdn kinh tu do cda banh xe.
Néu thira nhan 1y, = 0,96r ta c6 x = 0,14r thi :
M2: Yx = 0,14GbX(p1r
O day : @) — hé s6 bim ngang 14y ¢; = 0,85

Téng momen cin quay vong & ca hai binh din huéng 1a:
M. =2(M; + Mb)y = 2Gpx(fc + 0,14¢r)y (13.8)
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Hinh 13.15 : So dd luc tdc dung 1én hé thong 14i

Suy ra
M
Pimax = —C (139)
Ri imm,
O day : ¥ —hé s6 tinh d€n 4nh hudng clia M3 giy ra do cau trudc 6 td bi ning 1én,
y=1,07 = 1,15;

N1 — hiéu suit tinh dé€n tiéu hao do ma sit & cam quay va cdc khép ndi trong
truyén dong 14i, vdi 6 td chi ¢6 cAu trude din huéng n; =0,50 =+ 0,70.
Cénh tay don cp, thudng xac dinh theo thuc nghiém, vGi 6t0 tai loai thudng cpin = 30 +
60mm, 0t tai loai 16n cpi, = 60 = 100mm.
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R — ban kinh clia vanh tay l4i trong khodng tit 0,19m (ddi v6i 6 t6 ¢6 cong
sudt lit bé) d&€n 0,275m (ddi vdi 6td tai ning va 6 to buyt) khi tinh todn
vdi 0 tO ti ndng va 6 to buyt (khong c6 cudng héa) 18y Piyax = SOON.

Y
/
Hinh 13.16 : Pic diém luc ngang tic dung 1én banh xe khi quay vong

DPai v6i 6 t du lich, ti s6 truyén i, 18y tir 12 + 20 va 6 td tdi 1dy tir 16 =+ 32. Mudn gidm
Pimax thi ting i, nhung géc quay banh din huéng sé gidm né€u cling mdt gbc quay clia vanh
tay 14i. Nhu vay thdi gian quay vong cda 6 to sé ting. Nhu vy d6i v6i xe cao tdc can
quay vong nhanh phdi chon i, bé. N&u chon i, trén cd s§ tng v6i géc quay banh din
huéng 35° + 40° tir vi tri trung gian thi vanh tay 14i s& quay tir 1,0 d&€n 1,75 vong (nhung
khong 16n hon 2,0 vong) d6i véi vi tri trung gian lic 6 t6 chay thing.

2. Tinh tryc 14i.
Truc l4i 1am biing dng thép rdng dugc tinh theo ng sudt xodn do Iyc tdc dung trén
vanh tay ldi gdyra :
r= meRD ) (13.10)
0,2(D* -d")
o} day : Pipax d0i v6i 0 t0 tinh theo cdng thitc (13.9)
D va d — dudng kinh ngoai va dudng kinh trong cta truc lai (m)
Truc l4i thudng dudc ché tao theo 6ng thép cdcbon 20, 30, 40 khong nhiét luyén. Ung
sut ti€p xic cho phép [t] = 50 + SOMN/m™.
Vi céc truc 14i dai can phai tinh todn theo do cting (géc¢ xodn truc) theo cong thirc:
2tL
0= DG (rad) (13.11)
O day : L - chiu dai cda truc 14i (m).
G — m6 duyn dan hdi dich chuyén (G = 8.10" MN/m?).
Omax d0i ra dd khong dugc vugt qué (5,5° + 7,5°)/1m. Tinh nhu trén d6 du trit bén theo
giGi han chay dugc chon trong khoang 2,5 + 3,5.
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3. Tinh cd cdu l4i.
Ching ta tinh loai truc vit va banh vit hodc cung ring :
Khi tinh to4dn dd bén ta tinh theo uén va chén dip va thira nhan c6 hai ring in khép
ciing lic. Ung sud't udn ring sé bing :
o, = 24Th
bt* cos’ B
6] day : t—budc ren cua truc vit (m) ;
B - gb¢ nghiéng cia dudng ren truc vit.
h va b - chiéu cao va chiéu rong tuong ng clia ring banh vit (m).
Lyc doc T (h.13.17) dugc xdc dinh theo cong thuc :

P_..R
T=-""_ (MN) (13.13)

1,tgf
0 day : ro — ban kinh vong tron ¢d s§ clia truc vit.

(MN/m?) (13.12)

Hinh 13.17 : SG d6 tinh co cau ldi

Truc vit thudng ché tao biing thép xémingtit hda 20, 20X, 18XT'T, 20X3. Pdi khi ché
tao bing thép 35X hay 35XH.

B4nh vit thudng ché tao bing thép 35X, doi khi ché tao biing thép xémingtit 20X hay
18XI'T ; cung ring ch€ tao bing thép 35X, 20X, 18XTI'T.

Khi tinh chén dip bé mit ring ta coi mit ti 13 toan bd bé mit cla banh ring vit.

T
Ccd = — 13.14
=7 ( )
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O day : F — dién tich bé mit ti&p xdc cla ring F = 2hb (gi4 thi&t v6i hai ring ciing &n
Kh6p).
Ung suilt [6]cq 14y bing 90 + 120 MN/m”.

4. Tinh dOn quay ddng va cdc don khic cia din d6ng 14i.

a) DPon quay ding:
Pon quay ditng d€ truyén chuyén dong tir truc thu dong clia cd ciu ldi d€n don doc
ctia din dong 14i (h13.18).

Pon quay dudc ndi véi din dong 14i nhd khép cau 1 va ndi véi truc cd ciu 14i biing
then hoa hinh tam gidc. Trong c4c két ciu cii don quay dudc 1dp vao diu truc hinh vudng
clia cd cAu 1di. Lip nhu vay khé chinh xdc va gdy nén tng sui't chén dip trén bé mit hinh
vudng rat 16n.

Kich thugc co ban clia don quay ditng dude x4c dinh theo gi4 tri cdc Iuc truyén tir cdc
banh xe din huéng qua don quay ding khi 6 t6 chuyén dong trén dudng gd ghé.

Thuc nghiém cho ta biét Iyc truyén tif banh xe qua don doc khong qud mdt nira gid tri
cla trong lugng tinh tic dung 1€n mét banh trude ctia 6 t6 (£0,5G,). Vi vay khi tinh don
quay ditng ta s& 14y luc Q nao 16n hon trong hai gid tri Iyc Q tdc dung I&én chot hinh cau
dudi day (h.13.18)

=

I

Q

Hinh 13.18 : Bon quay ding

Q=0,5G; (13.15)

P Ri
_ oM (13.16)

I max

1

Pon quay dugc ki€m tra theo udn do mdmen Ql, va theo xodn do mémen Ql. (I va Q
trén h.13.18).

Va Q
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Pon quay ditng dugc ché tao bing thép cdcbon trung binh 40, 40X, 40XH t6i va ram.
Then hoa tam gidc & ddu don quay ditng dudc kiém tra theo chén dip va cit.
Hé s& an toan khi tinh don quay ditng 14y tir 2 + 3.

b) Céc don din dong :

Tinh cdc don din dong chd y&u 1a tinh don doc BC va don ngang DE (h.13.15). Pon
doc dugc ki€m tra theo uén doc do luc Q va don ngang dudc ki€m tra theo udn doc do luc
N. Luc Q c6 thé tinh theo cdng thitc (13.15 hodic 13.6) va 14y gid tri 16n hon d€ tinh. Luc N
c6 thé xdc dinh theo gid tri lvc phanh Xp

N ot Gimipee (13.17)
e 2e
0] day: X, —luc phanh tic dung 1én mot banh xe,
my, — hé s§ phan bg lai trong lugng 1€n cau dAn huéng khi phanh
(mlp = 1’4)
¢ - hé s6 bam gitra 16p vdi dudng, 14y ¢ = 0,7
c va e — cac kich thuGc trén hinh 13.15.

Q

Ung suit nén trong don kéo doc 6, = —~
d

. N2 <1 N
Ung suit nén trong don kéo ngang G, = -

& day : fy, f, - ti€t dién ngang clia don kéo doc va don kéo ngang

2
. . y e n°EJ
Ung sud't uén doc ctia don kéo doc 6,4 = 5 d
lbfd
2
n°EJ

n

n’f

n

Ung sud't uén doc clia don kéo ngang Gy, =

0] day: Jqva J,—1a mdmen quén tinh clia ti€t dién thanh doc va thanh ngang.
E — mdduyn dan hoi clia vat liéu ché tao thanh doc va thanh ngang
(E =2,1.10°MN/m?),
Iy, n — cdc kich thuGc chiéu dai trén hinh 13.15

bo du trit bén dugc tinh theo K = &:1,2 +2.,5.
(0

un

DPon kéo doc va don kéo ngang dugc ché tao bing thép 6ng loai 20, 30, 40.

5. Pong hoc ciia truyén dong 14i.

a) DPong hoc cilia hinh thang 14i:
Khi tinh to4n thi€t k&€ dong hoc cia hinh thang 14i, ngudi ta xdc dinh céc kich thudc
clia hinh thang 14i, cic géc nghiéng clia cdc don bén clia hinh thang 14i d6i vdi truc doc clia
0 td va chon ti s& truyén can thiét clia cdc don din dong 14i.
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Khi tinh todn ki€m tra dong hoc clia hinh thang l4i ngudi ta x4c dinh quan hé thuc t&
clia cdc géc quay cic banh din huéng ddi véi mot 6 to cu thé va so sanh né vdi quan hé 1y
thuy&t (khong ké dén do6 bién dang cia 16p).

Mudn 6 td quay vong khong bi trugt thi di€u kién cAn va dd 12 cdc banh xe phdi cling
quay quanh mdt tam quay O.

Khi quay vong cdc banh din huéng quay cling véi ngdng quay nhung ngdng quay nim
trong dAm ciu trudc chi quay quanh truc cda né ma khong di chuyén vi tri. Quan hé giita
cdc ngdng quay nhd hinh thang 14i ma ta goi la hinh thang 14i Pantd. Trén hinh 13.19 theo
ly thuy&t 6 to ta c6 géc o > B. Hinh thang 14i ¢6 nhiém vu ddm bdo cho hai banh din huéng
quay véi cac géc o va B theo quan hé khong d6i ddm bao diéu kién quay khong trugt nhu
sau:

cotgf} = oD cotga = oc
L’ L
Viay : cotgf - cotga = % :% (13.18)

O day: L - khodng cdch giita hai cAu 6 t6 hay 1a chiéu dai co s clia 6 t0;
b — khodng céch giita tAim clia cdc ngdng quay (O — tAm quay vong).
(tAm clia ngdng quay 1a giao diém cla truc ngdng quay va truc cla try ditng).

Phuong trinh (13.18) chua k€ d€n do bi€n dang bén clia cdc banh xe. P& khi 6 t6 quay
vong véi cdc bdn kinh quay vong khdc nhau ma quan hé giita o va B van giit dudc nhu
cong thic (13.18) thi dang hinh thang 14i Pant6 phai hoan toan xdc dinh. Hinh thang 1di
Pantd khong thé hoan toian thda min quan hé trong cong thic (13.18) nhung c6 thé chon
mdt quan hé co ciu hinh thang 14i cho ta sai 1éch véi quan hé 1y thuy&t mot it.

b) Kiém tra hinh thang 14i:
Phuong trinh (13.18) c6 thé gidi quyét theo phudng phap hinh hoc nhu sau : trén hinh
13.19 ta n6i diém giita G clia cau trude v6i diém C niim trén cu sau. Khodng cich tir C

dén di€m giita cau sau G’ biing - N&i diém E 12 giao diém clia truc banh xe ngoai
(banh xe xa tAim quay vong) kéo dai v6i doan GC, v6i diém B (1a tdim quay clia banh xe

trong). Ta s€ chitng minh géc GBE = a .
Mudn vay ta ha EF vudng géc vé6i cau trudc AB.

A A BF E - GF
Ta s€ c6 : cotg GBE=cotg FBE = —= 2
EF EF
AF b +GF
Trong AEFA ta c6 : cotg = — = 2
EF EF
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Hai AGEF va AGCB dbng dang cho ta quan hé giita hai géc cotgP va cotg G]ABE :
" 2GF b
cotgP} - cotgGBE = —=— (13.19)
e . EF L

So sdnh hai cong thitc (13.19) va (13.18) ta thay G]ASE =d.

— L o
Z —
A D
N
6 '\ v |9
F = -
o/ E \‘\_\
Ved i T
B 1 = C

Hinh 13.19 : So dd xdc dinh quan hé giita géc quay clia cdc badnh xe din huéng

Cich chitng minh theo phuong phdp hinh hoc trén diy cho phép ta ki€m tra dugc do
chinh x4c clia cdc hinh thang 14i sin c6 biing cdch sau : V& cd cau hinh thang 14i theo mot
ti 1& thu nhd trén gidy rdi thay ddi vi tri clia hinh thang 14i d€ tim cdc géc o, va B tudng tng
khdc nhau. Xong dit cdc géc o va B khiac nhau tirng d6i mot § vi tri nhu trén hinh 13.19.
Giao di€m cilia chiing nim cang sit dudng GC thi cang ching t3 13 hinh thang 14i thi€t k&
ra 12 it sai v6i phuong trinh 1y thuy€&t (13.18), nghia 1a 6 t0 sé& it trugt khi quay vong.

c) Thi€t k€& hinh thang 14i :

Nhiém vu cd bdn khi thi€t k&€ hinh thang 14i Pantd 1a x4c dinh ding géc nghiéng clia
céc don bén 0 khi 6 t6 chay thing. Trén hinh 13.20 biéu dién s6 d6 hinh thang 14i Pantd. O
vi trf trung gian cda cdc banh xe, cic géc 0 gilta hai don nghiéng bén va ciu truc bing
nhau. Nhiém vu chinh ctia ngudi thi€t k& 1a chon ding géc 0, vi chon 0 cang ding thi khi
quay vong cic banh din huéng cang it trugt. Thyc t& cho thdy khong thé nao chon diing
tuyét ddi dudc vi chi tinh todn gin diing bing gidi tich cling da hét sitc khé khin.
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Hinh 13.20 : So dd x4c dinh géc ngiéng clia cdc don bén cda hinh thang 14i

Xdc dinh kich thu6c ciia hinh thang 14i gdm c6 xdc dinh géc 0, chiéu dai m va n clia
cdc don bén va don ngang.

Hinh 13.21 : So dd hinh thang 14i v6i géc 0 1a géc gifta don nghiéng bén va dudng song
song v4i truc doc ctia 6t

Pudng ddm nét trén hinh 13.21 13 vi tri banh din huéng lic 6 td chuyén dong thing ;
dudng nét dit 12 Iic quay banh din huéng, titc 13 ltic 6 t6 quay vong. Lic 4y don BL quay
di 1 géc a, don AF quay di géc B. Tu L’ vé dudng song song v§i AB, ta c6 doan IH. T F°
vé dudng vudng goéc v6i AB gdp IH tai N ; ta s€ tim dugc quan hé hinh hoc gitra 3, 0 vaa :

IH =b=1IL + LN + NH
LN =b-IL'- NH =b-msin (0 + o) —msin (0-B)  (13.20)
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Mait khac
LN = VLF?-FN? =VyLF* -FN’ =
= \/(b—2msin6)2 —[mcos(6 —p)-mcos(6 + a)]’ (13.21)

So sdnh hai cong thitc (13.20) va (13.21) ta dugc:
b —msin (0 + o) —msin (0 - B) =
= \/(b —2msin0)’ —[mcos(6 —p)—mcos(0 + o)’
Qua mot bi€n ddi trung gian ta c6 :
mcos(0+a) aresin bsin (0 + o) —2msin” 0 + 2bsin O
b—msin (0 +a) \/mz cos’ (0 +a) +[b—msin (0 + )]’
Theo phuong trinh (13.22) né€u cho trtdec modt gde O thi ng véi 1 tri s6 clia B ta s& c6 tri
s6 clia o tuong tng, nghia 1a : B = £(0,a).

(13.22)

B =0 +arctg

Nhu vy n€u cho mot gia tri 0 ta s& cé mdt dudng cong. Trén hé toa dod (a, B), cho mot
s6 tri sO clia O ta s& c6 mot s& dudng cong (h.13.22). Mit khic theo phuong trinh (13.18) ta
ciing s& vé& dugc dudng cong ly thuyét . Chon 0 cia dudng cong nao nim sit dudng Iy
thuy&t nha't (trong cdc géc thudng quay cla a 1a tir 0° +45° ) d€ thi€'t k€. Su sai léch Aa
trén hinh 13.22 phai bé hon 1°, n€u 16n hon 1° s& gy mon 16p nhanh.

o
6> 0,
0> Oy
|
>
Ot | 2
|3
0= 6y I
OLI—OL'[ |
|
95<94
- 94<93:
NE o
5 | % ~ |
a | 2|
| 3 ©_| B
O

Hinh 13.22: B4 thi d€ chon géc nghiéng clia cic don bén clia hinh thang l4i

269



Khi thi€t k€ hinh thang 14i thi b, L da biét, con m thudng 14y theo kinh nghiém
m= 0,14 = 0,16b. D€ c6 cd s chon O ban diu cho nhanh va sit gan véi dudng 0. (ly thuyét)
ta chon sd bd 0 <35°. C6 0 ta tinh dugc n.

n = b-2msin 6

Chon cdc thong s hinh thang 14i hgp 1y thi géc quay thuc t& cdc banh xe chi sai 1éch
3 + 5% so v6i gbc quay 1y thuyét.

Trén hinh 13.22 dudng dam la dudng cong 1y thuyé&t chi rd quan hé chinh xdc giita o
va B con cdc dudng cong B; va 6 ...... bi€u di&én quan hé thuc t& giita cdc géc o va B khi ta
cho cdc gid tri 0; , 0, ... khdc nhau. Lap nhu vay c6 thé thuc hién véi cac ti s6 %, E khac
nhau. K&t qia 1a ta s& x4c dinh dudc cdc gid tri hdp 1y cia 0 = 0y phu thudc vao ti s cla

b . m
— va —.
L n
eO
m
66 n
0,12
10,14
68 |06
/
70
72
74
044 048 052 056 0,6 bT

m

Hinh 13.23 : B thi bi€u dién quan hé 0 phu thudc vio ty s6 —va

o

n

Trén hinh 13.23 trinh bay k&t qlia tinh todn cho ba gi4 tri m , nhu vy do thi trén hinh
n

13.23 cho gi4 tri thuan 1¢i nhit ctia O phu thudc theo ti s6 b cic do dai M yhdc nhau.
n

D6 thi 1ap trén co s gid thi€t 12 hinh thang 14i Pantd dit sau cau trude (h.13.21). D6 thi
nay chinh x4c véi nhitng géc quay 16n nhat clia banh xe ngoai bé hon 40° (40° - géc quay

gin gi4 tri cuc dai).

—
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CHUONG X1V

KHUNG VA VO

I. CONG DUNG, YEU CAU VA PHAN LOAL:

1. COng dung:

Khung ctia 6td diing d€ dd cdc cum nidm trén né va giit cho cdc cum & nhitng vi tri
tuong quan véi nhau.
V6 6t6 d€ chita hanh khach, ngudi 14i, hang héa.
2. Phén loai:

Hién nay c6 nhiéu cdch phin loai khiac nhau, tdng quit c6 th€ phan loai theo hé
thong chiu lyc:

a) Khung chiu lyc tit cd: vd ndi véi khung bing cdc khép ndi mém, do cing clia
khung ra't 16n so v6i do cing ctia v4, do d6 v khong chiu tdc dung clia ngoai Ivc khi khung
bi bi€n dang. Thong thudng loai khung chiu Iyc tat ¢ dugc 4p dung cho xe tai, xe kh4ch.

b) Khoéng c6 khung: loai v6 chiu lyc tat cd, thudng 4p dung cho xe khdch va xe con
nhim gidm trong lugng clia xe (c6 thé gidm dugc 20 + 25% trong lugng so v6i xe cing loai
c6 khung).

¢) Khung lién v4: V4 va khung ndi cling vdi nhau bing dinh tdn hoic bing buldng,
nhu th€ khung va vé chiu tit c tdi trong.
Ngoai ra khung va vd con ¢ phin loai riéng.

3. Yéuciu:

Khung phdi ddm bdo cdc yéu ciu sau: C6 dd bén lau tuong &ng véi tudi tho cda ca
xe 0td, c6 d6 citng viing tdt d€ cho bi€n dang cia khung khong 1am dnh hudng dén diéu
kién 1am viéc clia cdc cum va cdc cd ciu clia 6 td, c6 hinh dang thich hdp ddm bdo thio
13p dé dang cdc cum.

Ty theo tirng loai, c6 yéu ciu riéng v6i vé xe, nhung yéu ciu tdng quat 12 khodng
khong gian cia v xe phdi ddm bdo dd d€ chita hang hod, hanh khach, thi€t bi, ddm bio
tinh tién nghi, vé sinh, che mua ning, bui, dm bdo tinh thAim mi thich Ung v4i tirng giai
doan dai.
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1. KET CAU VA TINH TOAN KHUNG:

1. K&t ciu khung:

Khung xe c6 nhiéu loai: Khung c6 xa doc & hai bén (hinh 14.1a), khung c¢6 xa doc &
gitta ki€u xuong cd (hinh 14.1b), khung hinh chit X (hinh 14.1c).

a) e S ——— —\

¥
q
l=al

Hinh 14.1: K&t c4u khung xe.

Tuy céc loai khung xe c6 dang khdc nhau, nhung tong quét c6 nhitng di€m chung.

- C4c xa doc va xa ngang dugc ché tao biing thép va ndi v6i nhau biang dinh tin, han
hitu v4i ndi bing han.

- Tiét dién cdc xa ngang, hinh d4dng va khodng céch giita chiing véi nhau phu thudc
vao vi tri cla cdc cum nhu dong cd, hop s0... gin trén chiing.

- Céc xa doc c6 thé hinh 6ng, hinh hop, hoic chit C, trong d6 thép dap hinh chit C 1a
phd bién nhat. P& gidm trong tAm clia xe, doi khi xa doc udn vong 1&én & chd dd cic cau
Xe.

- Trén xa doc c6 khoan nhiéu 18 d€ ndi v6i vé xe hoic cdc cum khic bing bulong,
dinh tin. Ngoai ra nhi€u 18 bd tréng, muc dich d€ khung xe chiu tng suit déu.
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2. Tinh todn khung:

Hién nay tinh todn khung dang 12 mot vin dé thu hit sy chd ¥ nhi€u nha nghién citu.
Nhiéu tai liéu chuyén dé da dua ra cdc gia thuy€&t va trén co sé d6 da dua ra cdc phudng
phép tinh todn khac nhau.

O tap gido trinh ndy, ching toi trinh bay khdi quat mot quan di€mvé tinh khung xe.

Do citing clia khung phu thudc bdi khodng cich clia cic dim doc, s6 lugng va vi tri
clia cac dim ngang ciing nhu kich thudc va ti€t dién dim.

T4i trong tidc dung 1én khung c6 thé chia ra tdi trong tinh (do trong lugng cia dong co
vdi hdp sO, budng 14i cling v6i ngudi 14i, vo 6td véi tai trong hitu ich, v.v...) va tdi trong
dong (chd y&u 13 t3i trong thing ding sinh ra khi 6t6 chuyén dong trén dudng khong bing
phing, va tdi trong nim ngang khi ting toc, phanh va quay vong). Cdc tdi trong phan bo
ddi xing theo dam doc s& udn khung, con tii trong phian bd khong ddi xitng s& xoin khung.
Céc tai trong phan bd khdng ddi xting sinh ra khi 6t6 chuyén dong trén dudng khong bing
phing, khi md mot trong céc banh xe di qua cdc u gb ghé. Khi di qua & ga véi géc 45° s&
sinh ra tdi trong vira xodn vira uén khung.

Kich thudc ti€t dién ciia dim khung dudc chon sd b bing cidch tinh dim theo udn
dudi tic dung cla tdi trong tinh. Khi tinh toin xem nhu hai dim doc chiu hoan toan tai
trong, cic dam ngang khong ké dén. Trong lugng cdc cum sé dugc chia ddi va xem nhu
chiing tidc dung trong mit phing di qua trong tim ti€t dién ciia dim doc. Mémen xoin do
cdc cum dit xa cic dim doc (thi du thiing nhién liéu) khi tinh todn khong k€ dén.

Khi tinh khung can phdi vé& bi€u d6 mdmen udn véi dim doc. Mudn thé phai dit luc
tdc dung do trong lugng cdc cum giy nén trén dim doc theo ding vi tri clia chiing. Trong
lugng clia vé 6td6 xem nhu 13 tdi trong phan bd déu theo chiéu dai. P&i v6i 6t6 tai khi tinh
todn sd bd ngudi ta thira nhan tai trong c6 ich phan bd déu theo chiéu dai clia thiing chia.
Vi tri clia trong tAm cdc cum dudc do tir sau ctia dAm doc. Kich thuéc a x4c dinh do doi clia
thung chiéa khdi khung (hinh 14.2) .

X4c dinh vi tri trong tAm cdc cum, ching ta s€ dat lyc do trong lugng ciac cum sinh ra
tai vi tri twong Gng. Sau dé tim cdc phin Iyc T; va T, do cdc ciu tdc dung 1én bo nhip. Luc
T, va T, phdi bing tong s& cic lyc thing ding tic dung 1én khung. Bi&t duge T; va T, c6
thé tim cdc phdn lyc T’;, T”’; v T’,, T*’; tai cdc chd ndi nhip vdi khung. N&éu nhip ddi
xurng thi:

Sau khi x4c dinh tit cd cdc lyc tdc dung 1én khung, s& ti€n hanh vé bi€u @6 momen
udn tidc dung 1&én khung (hinh 14.2). Cho tng suit uén cho phép [6] & dim doc rdi tinh ra
momen chdng udn W, can thi€t d6i véi mdi ti€t dién cla nd, tir dd'y dinh sd bd hinh dang
clia ti€t dién dAm doc cling nhu kich thuSc va chiéu dai cdc tAim cudng héa.
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Ung sui't udn cho phép ctia dim doc dudc chon theo cong thitc:

: (14.1)

(e)
o= 15k +1)

o, — Gi6i han chdy clia vat liéu ché tao dim doc.
Kq— Hé s6 dv trit tinh dén tdi trong dong, thira nhan bing 2,3 + 3,5.

T T" T, T"
Hinh 14.2: Téi trong tic dung 1én khung

Thi nghiém khung trén bé thit va trong diéu kién st dung trén dudng chi 16 ring khi
khung chiu tidc dung bdi cdc luc thing ding gy nén sy uén khung thi thuc t& cic dim
ngang s& khong chiu lyc ndo ci. Piéu ndy chitng td phuong phdp tinh toin khung néu trén
(khong k€ cdc dAm ngang) trong trudng hop tdi trong nhu thé cho k&t qua tuong doi tot. Khi
c6 tai trong giy su xoin khung thi &ng suit sinh ra khong nhitng & dim doc ma cid & dim
ngang nita. Ung sudt dat tri s6 16n nhat tai chd gin dim ngang véi dam doc.

1. KET CAU VO XE:

1. Vb xe khéch:

Vé xe khich c6 nhiéu dang, trong @6 dang ki€u toa tau chiu lyc phd bi€n hon ca (hinh
14.3), vi dang nay c6 hé s6 16i dung dién tich cao nhat " va cdc chi tiu si dung, bén,
kinh t€ cao. Khung xuong cdia loai nay thé hién & hinh 14.3. Cdc chi ti€t gid nén 1, cot
chdng 2, 4, néc 5, d3 ngoai 3, 6 12 nhitng thanh thép dap hoic thép gbc dugc ndi ciing véi
nhau thinh mot khodng khong gian nhi€u thanh ciing: Bao quanh céc khung xuodng & phia

y F .
D He s6 Igi dung dién tich: = —l, trong dé F, — dién tich san xe; F, — dién tich bao ngoai theo hinh chi€u
2
bing .
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trong va phia ngoai 1a cdc tAim thép hodc kim loai mau, cdc tim ndy ndi v6i nhau va véi
khung xuong bing han hoic dinh tdn. Khodng khong giita hai I6p trong va ngoai thudng
chtta chat cach nhiét.

Panh gid dd bén ciia khung xuong chii y&u theo do ciing khi xodn. Géc xoin tudng
d6i clia vd xe khach cho phép trong khodng 3,5 + 5,5° trén 1 m chiéu dai vé.

Trong lugng ctia khung xuong va ddy, san (khong ké gh€) so vdi dién tich bao ngoai
ctia mit chi€u bing khodng 1100N/m?.

4 5

6
; e 7]

s

Hinh 14.3: Khung xudng vd xe khach.
2. V4 xe du lich:

C6 nhiéu loai, phd bi€n nhat 12 loai v4 kin c6 4 cifa, hai hing gh€, loai xe nay c6 tén
goi 1a Sedan (Xé-dan). Hinh ddng ddm bdo khi dong hoc t6t nha't .

Loai thit hai 12 loai v6 kin, ¢6 2 ctra, ¢6 1 hodic 2 hang gh&, dugc goi 1a coupe (cu-pé).

Loai thtt ba 13 loai v ¢6 mui mém mé dudc, c6 2 hang ghé&. Néu v4 nay cé 4 clra thi
goi 12 cabriolet. N&u n6 chi ¢é 2 cira thi goi 1a coupe carbriolet ( cupé-caboridlét).

V4 xe con rat dit, chi€m 55% gid ban mot chi€c xe. V4 xe thudng 12 tAm dip va cé
khung chéng. TY trong cia vd so véi dién tich nén khodng 650 + 700N/m”. Pd cting xodn
khodng 6,1.10°Nm/dd.

3. VO xe tdi:
V4 xe tii va thiing chita hang thudng tich rdi. V4 xe dap cé cot chong, cdc yéu cau

thi€t k&€ & Lién X6 theo tiéu chuan GOST 9734-61 “ca-bin, chd cia ldi xe”.
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