KHOA HQC - KY THUAT

PHAN TICH CAC YEU TO
ANH HUGNG PEN HIEU SUAT
TRUYEN LUC TREN O TO

® PHAN TAN TAI - NGO THANH HA

TOM TAT:

Hé thong truyén luc (HTTL) trén 6 t6 l1am nhiém vu truyén din ngudn dong luc tir dong co dén

cdc banh xe cht dong gitip 6 td di chuyén. HTTL gdm céc bo phan: ly hop, hop s6, truyén dong cac

ding, cau chii dong, bd vi sai va cdc banh xe chd dong [1]. O mdi bd phan trén, trong qua trinh lam

viéc déu bi 4nh hudng bdi cdc yé&u td riéng biét 1am gidm hiéu suit clia chiing. Bai nghién cttu phan
tich va danh gi4 cdc y&u td 4nh hudng dén qua trinh hoat ddng ctia HTTL, dong thdi dé xuit c4c gidi

phdp nhim nang cao hiéu sudAt HTTL trén 6 to.

Tir khéa: hé thong truyén luc, truyén dong cic ding, bo vi sai, binh xe chi dong.

1. Pit van dé

O t6 mudn chuyén dong dudc nhd c6 ngudn
dong Iuc tir ddng co. Ngudn dong luc trén 6 td phai
ddm béo su hoat dong binh thudng cia 0 t6 theo cac
diéu kién thiét k&€ dit ra. Do d6, mdt trong nhitng
cong viéc quan trong d€ thi€t k& 6 to 1a chon ngudn
dong luc. Trén da s6 6 td hién nay ngudn dong luc
1a dong co dot trong; tir ngudn ddng luc nay, thong
qua HTTL lam 6 td di chuyén. HTTL ciia 6 t6 bao
gdm cédc bd phan va co cAu nhim thuc hién nhiém
vu truyén moment xoin tir ddng cd dé€n céc banh xe
chii dong. Hé thdng truyén dong trén 6 to gdm cic
bd phan dugc thé hién trén Hinh 1.

P& ddm bio 6 td hoat dong hiéu qua trong cic
diéu kién khac nhau, mdi bo phan trong HTTL phéi
ddm nhan cdc nhi€ém vu va chdc niang riéng biét.
Cu thé:

1.1. B ly hop

B0 ly hop trén 6 td c6 nhiém vu cit va ndi dudng
truyén cong suat tir ddng co xudng HTTL [2], ddng
thdi bdo vé cac chi tiét trong hé thdng truyén dong

Hinh 1: Hé théng truyén déng trén 6 6
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khi 6 t0 bi qua tai. Tuy thudc vao cich phan loai
ngudi ta chia bd ly hgp thanh nhiéu loai khéc nhau.
Dua vao diéu kién lam viéc, bo ly hdp dudc phan
chia lam 2 loai: ly hgp ma sat uét va ly hgp ma sat
kho. C4u tao bd ly hgp ma sit khd dudc thé hién
trén Hinh 2.

Ngiy nay, ngudi ta phat trién bod ly hdp ma sat
thanh bo phan lam viéc ém diu va hiéu qua hon, goi
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Hinh 2: Cé4u tao bé ly hdp ma sat khé
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12 bd bi€n mo. BO bién md vira truyén vira khuéch
dai moment tir ddng co biing cach st dung dau hop
s0 1am moi trudng 1am viéc. Bo bién md bao gdm:
canh bom dugc din dong bing truc khuyu, roto
tuabin dugc ndi véi truc so cAp hop sd, stato dudc
bit chit vao vd clia hop sd qua khép mot chidu va
truc stato, vé b bién mo chia tat ci cdc bd phan
trén. B bién mo dugc d6 day dau thiy luc cung
cAp bdi bom diu. Dau nay dugc ving ra khéi cinh
bom thanh mot dong truyén cong sudt lam quay
roto tuabin [3]. Cdc bo phan clia bd bién md dudc
thé hién trén Hinh 3.

Hinh 3: B4 bién mé
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1.2. Hpp s6

Hop s6 dudc dit sau bo ly hop c6 cong dung:
thay ddi ty sO truyén va moment clia dong cd
truyén d&€n banh xe chi dong nhim ting luc kéo
clia banh xe chi dong khi cAn thiét d€ thing luc can
clia mit dudng; thay d6i huéng chuyén dong ctia &
t6 (khi ti€n ho#ic 1ii); ngit truyén dong tir dong cd
dén cdc banh xe chl dong khi xe dirng ma dong cd
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van con hoat dong [2]; din dong moment xoin ra
ngoai cho cdc bd phan dic biét ddi vdi cdc xe
chuyén dung. Hi€n nay trén 0 td ngudi ta chia hdp
s6 1am 2 loai: hdp s6 co khi (MT) va hdp so tu dong
(AT). Mot s8 yéu cau doi véi hop so 1a: c6 day ty so
truyén phit hdp nhim ning cao tinh ning dong luc
hoc va tinh ning kinh t&€ ctia 6td; phai c6 hiéu suat
truyén dong cao, khong c6 ti€ng 6n khi 1am viéc,
sang s0 nhe nhang, khong sinh ra lyc va dip cda
cédc banh ring khi gai s&; phai c6 két cdu gon, bén
chic, dé diéu khién, d& bdo dudng hoic ki€m tra va
stra chita khi hu hdng...

1.3. Truc truyén cdc ding

Truyén dong cic ding dung dé truyén moment
xodn giita cac truc khdng thing hang. C4c truc nay
Iéch nhau mot géc a > 0° va gid tri o thudng thay
ddi; chiéu dai truc ludn thay ddi khi 6 to chay trén
dudng [2]. Yéu cAu ddi véi truc cdc ding 13: v6i bat
ky s6 vong quay nao, truc cac ding khong dugc cé
cdc va dap va dao dong manh, khong phat sinh tai
trong dong do moment quén tinh gay ra; Cac truc
cic ding phdi quay déu va khong xudt hién tai
trong dong; ngay khi géc l1éch o 16n thi hiéu sudt
truyén dong van phai bdo dam.

1.4. Cau chii dong

Cau chii dong nhin sy truyén lyc tir hop sd
thong qua truc truyén cc ding. Trén ciu chii dong
¢6 2 bd phan quan trong trong HTTL 14 bd truyén
luc chinh va bd vi sai. Bo truyén luc chinh c6 tic
dung lam ting moment kéo & cdc banh xe chua
dong. B0 vi sai cho phép 2 banh xe chii ddng quay
v6i toc dd khic nhau khi luc bam & 2 bén khic
nhau, giip xe chuyén huéng dé dang [2]. Tuy
nhién, chinh déu nay ciing lam cho & t6 mét 6n
dinh, cling nhu hiéu qué truyén lyc kém khi banh xe
bi tron trugt. Hinh 4 thé hién cic chi ti€t cia bo
truyén lyc chinh va bd vi sai.

1.5. Bdnh xe chu dong

Banh xe 6 td ¢6 chiic ning: Chiu ti trong thing
diing va lam gidm nhitng xung dong tir mit dudng;
phat sinh céc luc doc gitp cho sy ting toc va phanh
0 t0; phat sinh c4c lyc bén tao nén su chuyén huéng
cua o to [4].

2. Cac y&u to anh huéng dén hiéu suit truyén
lu'c 6 to

Cong suit clia dong cd dudc truyén dén banh
xe chli dong cda 6 t6 qua HTTL. Khi truyén nhu
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Hinh 4: Bé truyén Iuc chinh va bé vi sai
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vdy, cong suit bi tdn hao do ma sit trong HTTL
va cong suat § banh xe chl dong s& nhd hon cong
sudt clia dong cd phdt ra. Nhd ¢c6 moment xoidn
truyén dé€n banh xe chi dong va nhd c6 su ti€p
xdc gitta banh xe chd dong vdi mit dudng cho
nén tai vung ti€p xdc cda banh xe chi dong va
mit dudng sé& phdt sinh luc kéo ti€p tuyén huéng
theo chiéu chuyén dong. Lyc kéo ti€p tuyé&n (Py)
chinh 12 lyc ma mdt dudng tdc dung 1én bdnh xe.
Nhd ¢6 lyc kéo ti€p tuyén (P,) ma 6 t6 mdy kéo
c6 thé thing lyc cdn chuyén dong d€ ti€n vé phia
trude [5].

Tuy nhién, @€ cho 6 to c6 thé chuyén dong dugc
thi viing ti€p xiic giita banh xe va mit dudng phai
c6 do bdm nhat dinh dugc dic trung bing hé so
badm. N&u dd bam thap thi banh xe ¢ thé bi trugt
quay khi c6 moment xodn 16n, khi d6 6 t6 khong thé
ti€n vé trudc dugc.

Khi 6 t6 chuyén ddng sé& c6 céc luc cin sau diy
tdc dong: luc can ldn (Py); Iyc cdn 1én doc (P)); luc
can khong khi (P,); luc cdn qudn tinh (Py) khi
chuyén dong khong 6n dinh va lyc cdn & méc kéo
(P,,). Theo [5] diéu ki¢n d€ cho & t6 c6 thé chuyén
dong dugec ma khong bi trudt quay thi luc kéo ti€p
tuy€n sinh ra § viing ti€p xiic giita banh xe chd
dong va mit dudng phai 16n hon hoic bing tong
cdc Iyc can chuyén dong, nhung phai nhé hon hoic
bing luc bam giita bdnh xe v6i mit dudng (phuong
trinh 1):

Py £P;+P,+P;+P, <P <P, (1)

Trong doé: P(P, la lyc bam gitta banh xe chti dong
va mit dudng. O thanh phan P;, ddu (+) 1a khi 6 tO

1&n doc, con diu (-) 1a khi xudng doc. O thanh phin
Py, diu (+) 1a khi 6 td ting toc, con diu (-) la khi
gidm toc.

Chinh vi vay, nhitng y&u t& 4nh hudng dén gid
tri clia cdc lyc trén déu 4nh hudng dén hiéu suit
truyén luc ctia & td. Nhitng y&u t& dnh hudng d6 1a:
Hé s6 bam () giita banh xe chi dong v6i mit
dudng; Hiéu sult cha HTTL (n,); Hé s6 cén ldn (f)
& banh xe khi banh xe lin; dd ddc (i) clia mit
dudng; nhan t6 cdn khong khi (W) clia 6 td; gia tdc
tinh ti€n ctia 6 0 (j)... C6 rat nhiéu y&u t& &nh hudng
dén hiéu qua ctia HTTL trén 6 to.

3. Phan tich va danh gia

3.1. Hi¢u sudt hé thong truyén luc

Luc kéo tai banh xe chii dong dugc truyén tir
moment dong co thong qua HTTL. Tuy thudc vao
dic diém cia tuing bd phan trong HTTL ma hi¢u
suat truyén khic nhau lam dnh hudng dén gia tri
cua lyc Py. Gia tri luc P dugc xdc dinh theo phuong
trinh (2):

My _ Min, @
rb rb

6] day: M, la Moment kéo tai banh xe chii dong;
M, la Moment truc khuyu dong cd; ry, 1a Ban kinh
lam viéc trung binh clia bdnh xe; n, 12 Hi€u suat
clia HTTL; i, 1a ty 6 truyén ctia HTTL.

Xét vé mit két cAu ctia 6 O thi ty sd truyén cia
HTTL biing tich s& céc ty sO truyén clia cdc cum chi
ti€t trong HTTL [5] va do vay i, dugc xdc dinh theo
phuong trinh (3): i, = ih*ip*io*ic 3)

Hop s6 chinh clia & t6 thudng c¢6 nhiéu cip s0,
con hop s6 phu thudng c6 hai cap s6. Tuy theo vi tri
cin gat s& & hop sd chinh va hop s6 phu ma ching
ta ¢6 cdc ty so truyén i, khac nhau cia HTTL.

Hiéu suit cia HTTL cang 16n thi P, cang ting;
n6 c6 thé xdc dinh bing tich s6 hiéu suit cdc cum
chi ti€t trong HTTL (phuong trinh 4).

M= M ™M * N (4)

O day: n; 1a hiéu suit cta ly hgp; ny, 12 Hiéu suat
clia hop s6 va hop sd phu; n 4 12 Hiéu suit clia cac
ding; n, 1a Hiéu sudt cta cau chd dong; n, 1a Hiéu
suit ctia truyén luc cudi cling.

3.2. H¢ s6'bam

Hé s& bam ¢ giita bdnh xe chd dong v6i mit
dudng 1a ty so giita luc kéo ti€p tuyén cuc dai trén
tai trong thing ding tic dung 1én banh xe chi dong
(phuong trinh 5):

Pk=
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Pkmax &)
G(P

N&u goi Z 1 phan lyc thing géc tir mit dudng
tdc dung 1én banh xe chti dong, ta c6: Z = G(p (6)

Lic 4y lyc bam Pu dugc x4c dinh nhu phuong
tiinh (7): Py= gZ (7)

D& cho banh xe chii ddng khong bi trugt khi 6 t6
mdy kéo chuyén dong thi luc kéo ti&p tuyén Py«
phéi nhd hon hodc bang luc bam P, nghia 1a phéi
thda man diéu kién:

I:kmaxsp(p hayMkmax/rbs(PZ ®)

O day: My, 12 moment xodn cuc dai truyén
dén banh xe chii dong.

K&t qui cho thay, lyc bim P, ty 1¢ thudn vdi
hé s6 biam va trong lugng G, ma luc kéo ti€p
tuy€n cuc dai Py, 12i bi gidi han bdi luc bAm P,
cho nén mudn st dung hét lyc kéo ti€p tuyén
Py max do dong cd truyén xudng thing cdc lyc cdn
chuyén dong thi cin thi€t phdi ting lyc bim P,
nghia 1a phdi ting hé s& bam ¢ hay ting G hodc
cungting cad ¢ va G.

Bé tang lyc bim P, thi 6 t6 phéi diing 16p c6 viu
cao nhiim ting hé s& bam ¢ va diing nhiéu ciu chd
dong dé sit dung toan bd trong lugng ctia 6 to 1am
trong lugng bam.

Miit khédc, hé s& bam con bi dnh
hudng bdi cic y&u t& dudc thé hién

(p:

diu ting 1&én nhanh chéng va dat gid tri cuc dai
trong khodng do trugt 15% - 25%, néu do trugt
ti€p tuc ting thi hé s6 bam gidm, khi do trugt ting
dé&n 100% thi hé s6 bam gidm tir 20% -30%. Khi
dudng w6t thi cdc y&u t6 4nh hudng d€n hé sd bam
cang Idn.

b0 trugt gitta banh xe va mit dudng con anh
hudng bdi két ciu cta bd vi sai. Khi dd bam 2 bén
banh xe cht dong khac nhau lam cho lyc kéo 2 bén
khong déng déu, moment kéo sé& tap trung vao
banh xe cht dong c6 dd bam nhd, di€u nay 1am 6 to
bi mit cong suit, thim chi xe khdng di chuyén dudc
nén can c¢6 cd cau khoéa vi sai dé€ tranh viéc nay
diénra [6].

3.3. H¢ s6'can lan

Luc cdn phat sinh 1a do ¢6 su bién dang clia 16p
va dudng, do su tao thanh vé&t banh xe trén dudng
va do sy ma sit & bé mit ti€p xdc gilta 16p va
duong. Luc can 1dn 1a ngoai luc tdc dung 1én banh
xe khi noé chuyén dong va dudc xdc dinh theo
phuong trinh (9):

Pi=Py+Pp  (9) \

O day: Pyla lyc cén lan cha 6 to; Py, Py, lan lugt
1a lue can lan cia banh xe trude va banh xe sau va
c6 gid tri nhu phuong trinh (10):

Hinh 5: Cdac yéu t6 dnh huéng dén hé sé bam

trén Hinh 5: 0y o

a. Ap sudt trong 16p: Khi ting 4p N A
suit P trong 18p thi hé s6 bam lic dau \\ \\\'\
ting 1én rdi sau d6 lai gidm xudng. 07 g DY 0.7 g
Gid tri hé s8 bam cuc dai s& twong 20 N,
ing v6i 4p sudt dugc khuyén ding N N
cho 18p d6. e ~ 0.6

b. 7?0“0 do cfluyévn déngo cia dong o 5 R . . y i
co: Kpl ting toc do chuyén dong thi Ap suét trong 16p Tai trgng ihiing Aty TSnibénh xe
hé s6 bam gidm tUr tir theo dang - o
dudng cgng. . , o s 05l

c. Tdi trong thang diing trén bdanh : / i
xe: Khi ting tai trong thing ding 1én 06 06 [~

banh xe thi hé s6 bam s& gidm di mot -

& il )

S

it va do thi c6 dang tuy&n tinh.

04

d. B truot gifta banh xe chii dong %2

va duong: B0 trugt gitra banh xe chi

0,2

dong va mit dudng 4nh hudng rit
nhiéu d&n hé s& bam. Khi ting do
trudt cia banh xe thi hé s6 bam lic
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Py =Zif1 Ppp=2Z5f; (10)

Trong d6: f|, f; 1a h¢ s6 cdn lan tudng tng &
banh xe trudc va banh xe sau.

Khi 6 t6 may kéo chuyén dong bé mit ctia 16p
ti€p xtic véi dudng & nhiéu diém va tao thanh mot
khu vuc ti€p xic, sinh ra cdc phan Iuc. Cdc phan luc
ndy dudc biéu thi dusi dang ctia 3 thanh phan luc
sau: Phan Iuc phdp tuyé&n, ky hiéu 1a Z; Phan luc
ti€p tuy€n, ky hiéu 1a Pg; Phdn lyc ngang, ky hiéu Ia
Y. Ngoai ra, con tic dung clia tai trong thing diing,
ky hiéu 1a Gy, va lyc ddy tir khung, ky hiéu 1a P,.

Trudng hop nay banh xe dan hdi s& bi bién
dang, con mit dudng cing nén coi nhu khong bi
bién dang. Do d6, khi banh xe lin, chi ¢6 c4dc phan
tl ctia 16p bi bi€n dang. C4c phan ti¥ clia 16p & phia
trude 1an lugt ti€p xtic véi dudng va bi nén lai; cic
phan ¥ clia 16p & phia sau s& 1an lugt ra khdi khu
vuc ti€p xtc va phuc hdi lai trang thdi ban dau. Nhu
vay s& xuat hién ma sit giita cdc phin tif ctia 16p,
ma sit giita 16p vdi dudng va phdt sinh luc cidn
chuyén dong. Néu 16p c6 do dan hdi ly tudng thi
ning lugng tiéu hao cho sy bi€n dang clia 16p s& trd
lai hoan toan khi né phuc hdi trang thdi ban du.
Nhung thuc t&, phan ning ludng tiéu hao cho bién
dang khdng dugc trd lai hoan toAn ma modt phian
bién thanh nhiét thdi ra moi trudng xung quanh.

Hinh 7 biéu thi sy bi€n thién clia d6 bién dang
trong cdc phan tir cda 18p (Al) theo tdi trong tdc
dung (Gp). Khi tdi trong ting, do bi€n dang clia 16p
ting theo dudng OKA. Phan ning lugng tiéu hao
cho bi€n dang clia 16p & giai doan nén 1a dién tich
1a OAC. Khi t3i trong gidm din, 16p sé& dan hoi trd
lai theo dudng cong AmB. Ning lugng dugc tra lai
cho su dan hdi ctia 16p 1a dién tich hinh BAC. Hiéu
s6 dién tich clia 2 hinh trén chinh 12 phin ning
lugng tiéu hao do ndi ma sit giita cic phan tlr va ma
sat gitta 16p v6i dudng (dién tich OAB). Mit khac,
su bi€n dang giita cdc phan ti 16p khi di vao khu
vuc ti€p xtic bi nén lai, con di ra khdi viing ti€p xitic
s& gidn ra. Vi th€ c4dc phan luc riéng phin tic dung
1én banh xe & phin trudc clia khu vuc ti€p xic s&
16n hon & phin sau; tng hgp lyc cda ching (Z;) s&
bi léch vé tru6c mdt khodng 1a a; so v6i dudng
thing ding di qua tim banh xe. Khi tdi trong tic
dung lén banh xe cang 16n, su bién dang cla I6p
cang tang thi tri s& a; cang ting [5], c6 nghia 1a t6n
that cho sy lin ctia banh xe cang 16n.

Hinh 6: S0 dé Iuc tédc dung Ién bénh xe dan
héi Idn trén dudng ciing

v o
Nii Wm,m/

Hinh 7: Bé thi ddc tinh bién dang cua banh
xe dan héi

G

F.
i
Ly
’

LTTTF

"
el LA
B

C

C6 thé thay, nhitng y€u t6 dnh hudng dén luc
can lan 1a: tai trong tdc dung 1é€n banh xe, vat liéu
ch& tao 16p, 4p sudt khdng khi trong 16p va tinh chat
¢ ly clia dudng. Nhitng nhan t6 giy ra bién dang
clia 16p va dudng déu dnh hudng t6i hé s6 cin lin
va luc can lin, déu nay dudc thé hién nhu sau:

- Tinh chit co 1y va trang thdi cia mit dudng,
mtc do bi€n dang ctia dudng khi banh xe lin chinh
12 mot trong nhitng nguyén nhan 4nh hudng dén hé
s0 can lan.
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- T4i trong 1én bdnh xe (G,) chinh 12 phan
trong lugng cliia xe tic dung l1én tirng banh xe.
Pay la nhan td truc ti€p 4nh hudng d&€n hé s6 cdn
ldn. B&i khi tdi trong ting l1am bi€n dang huéng
kinh ctia 16p va bi€n dang clia dudng ting, nén hé
s6 cdn lin va lyc cdn lin ting.

- Vat liéu ch€ tao 16p va dp sudt khong khi
trong 16p ciing 4nh hudng d&€n hé s6 cdn lin. Tuy
nhién, khi thay ddi tri s& dp sudt khong khi trong
16p con phu thudc vao loai dudng ma dnh hudng
dé&n hé s6 cén lin. Pudng cang cing thi sit dung
4p sudt16p cang cao va ngudc lai.

- Moment xoén tdc dung 1&én banh xe chii dong
cang 16n thi hé s6 cdn lin cang ting. B&i vi khi tri
s6 momen xodn M ting 1én 1am cho cdc thé 16p
khong chi bi bi€n dang huéng kinh ma con bi€n
dang ti€p tuyén, diéu d6 din d&n tdn tha't cho ndi
ma sdt trong 16p ting va hé s& cdn lin ting 1én.

- Nhitng y€&u t6 gdy bi€n dang bén clia banh xe
nhu lyc ngang Py, géc 1éch bén 8y va gbc nghiéng
clia banh xe so v6i mit phing thing ditng, déu c6
dnh hudng xau d&€n hé sd cdn lin.

Ngoai ra, con yé&u t6 quan trong c6 dnh hudng
t6i hé s6 cdn lin 1a tdc do cla xe. Thuc nghiém
chitng td ring, khi tdc dd chuyén dong clia 6 td
nhd hon 80 km/h (22,2 m/s) thi tri s6 cia hé s6 can
lin hau nhu khong thay ddi va dugce tinh theo cong
thifc trén tng v6i mot loai dudng. Khi tdc do clia
xe 16n hon 80 km/h (22,2 m/s) thi hé s6 cdn lin sé&
thay ddi va ting 1&n rd rét, bdi vi khu vuc ti€p xic
giffa banh xe va dudng, cdc thé 16p khong kip dan
hdi nhu cii, nén chi mot phian ning lugng tiéu hao
cho bi€n dang dugc trd lai. Mit khac, khi tdc do
clia xe ting thi tdc do bi€n dang ciing ting, do d6
ndi ning trong 16p ting. Bing thyc nghiém, da tim
ra cong thifc x4c dinh hé s6 can lin theo phudng
trinh (11):

F=fy(1+vY1500) (11)

Trong d6: f 12 hé s& cdn lin Gng vdi tdc do
chuyén déng cua xe, v < 22,2 m/s (80 km/h). Gid
tri cda f cho mot s§ loai dudng xem & Bang 1; v
12 t6c dd chuyén dong cia 6 to (m/s).

Pic biét, trong trudng hop 6 t6 chuyén dong
trén dudng nhya bé tong va dudng nhua tot, hé s6
cdn lin con c6 thé xdc dinh theo cong thitc (12):

F=(32+0)2800  (12)
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3.4. Dp doc

Khi 6 t6 mady kéo chuyén dong trén ddc, trong
luong G c6 thé coi nhu gdm 2 thanh phin lvc Geosa
thing géc v6i mit dudng va lyc Gsind song song
v6i mit dudng. Thanh phian Geosa sé tic dung 1én
mit dudng va gdy nén cic phan lyc thing géc cia
dudng 1én banh xe Z; va Z,. Thanh phan tht hai
Gsina, can lai su chuyé&n dong ctia 6 to may kéo khi
1én doc nén dudc goi 1a Iuc can 1én doc, bidu thi
bing Pi ¢6 gid tri nhu phuong trinh (13):

P;=Gsina (13)

Khi tai trong 6 t6 khong thay ddi, do doc cang
cao thi lvc cdn doc cang 16n lam gidm kha niing kéo
clia 6 td. Theo [4] néu o < 5° thi tgow ~ sina = a, ltc
dé P;~G;.

3.5. Nhan to' cdn khong khi

Luc cdn khong khi dat tai tAm cta dién tich can
chinh dién cdch mit dudng & do cao hu. Luc cin
khong khi ctia 6 t6 may kéo c6 thé xdc dinh bing
cong thic (14):

P,=KFv:  (14)

O day: K 1a hé s6 can khong khi, phu thudc vao
dang 6 to, chat Iugng bé mit va phu thudc vio mat
d6 khong khi; F 1a dién tich cén chinh dién ctda 6 t0;
8o 12 tdc do tuong doi ctia 6 td va khong khi.

Toc do chuyén ddng tuong déi clia vo dudc xdc
dinh theo phuong trinh (15):

Vo=V YV, (15)

Trong d6: v 1a van toc ciia 6 to; vy la van tdc clia
gi6. DAu (+) khi t6c dd clia & td va clia gi6 ngudc
chiéu, dau (-) khi cting chiéu.

Tich s6 KF con dudc goi 12 nhan t6 cdn khong
khi (W), tinh theo Ns¥/m% W =KF  (16)

Tir d6 c6 thé bi€u thi: P, = W*v2) (17)

Trong thuc t€ ngudi ta sit dung nhitng cong thitc
gin ding sau day:

-Po6ivsi o to van tai: F=BH

- D01 v6i 0 t6 du lich: F=0,8B H

G day: B 1a chidu rong co s& clia 6 t0; B, 1a
chiéu rong 16n nhat clia 6 td; H 1a chiéu cao 16n
nhét cta o to.

3.6. Gia toc ciia 6 to

Theo [5] khi 6 to6 chuyén dong khong 6n dinh sé
xuAt hién lyc quin tinh PJ- gdm cic thanh phan nhu:
Luc qudn tinh do gia toc cic khéi lugng chuyén
dong tinh ti€n clia 6 to P’ va lyc qudn tinh do gia
téc cac khoi lugng chuyén dong quay ctia o to P”;.
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Nhu vay, Iyc quén tinh P; tic dung 1én 6 t6 mdy kéo
khi chuyén dong sé dudc xdc dinh theo phudng
trinh (18):

P;=P;+ P (18)
Lyc quantinh va dugc xac dinh nhu sau:
P, = gi j (19)
P = (Iei2t771+ Zrzjniznnn + Zlb)
P Iei%n;; Lh ) (20)

0] day: I, 1a moment qudn tinh cla bdnh da
ddng cd va cdc chi ti€t quay khéc cua dong cd quy
din vé truc khuyu; I, 12 moment quén tinh cta chi
ti€t quay thit n nao d6 cia HTTL d6i vdi truc quay
cta chinh né; I la moment quan tinh ctia mot banh
xe chii dong ddi v6i truc quay cda chinh né; i, 12 ty
sO truyén tinh tir chi ti€t quay thit n ndo dé cida
HTTL t6i banh xe chli ddng; n,, 12 hiéu sudlt tinh tr
chi ti€t quay th n nao d6 cta hé truyén luc t6i
banh xe chd dong.

Tix (19) va (20) ta dugc:
|G (1;‘211 + 31, )} (21)

P: = — 4 ettt

/ ][ 8 %

Goi (5, 1a hé s0 tinh d€n dnh hudng cda céc
khéi lugng chuyén dong quay.
72
5 = 1+g(M) (22)

Gr3,
Tu (21) va (22) ta dugc:
G . ,

Tur k€t qué phan tich trén ta thay, gia t6c & O
sinh ra khi 6 t6 chuyén dong khong 6n dinh. N6 phu
thudc vao moment quan tinh clia c4c chi ti&t c6 khdi

TAILIEU THAM KHAO:

lugng chuyén dong v moment quén tinh clia cdc
banh xe. Vi vay, d€ gidm gia tdc clia 6 to ta can
gidm §; bing cdch van hanh xe véi toc do déu,
khong nén ting gidm ga thudng xuyén nhim giif
cho 6 o dugc dn dinh; ddng thdi gidm dudc lugng
nhién li€u tiéu hao trong qua trinh 6 t6 hoat dong.

4. K&t luan

Trong qua trinh 1am viéc, hé thong truyén dong
trén 6 to bi Anh hudng rat nhiu y€u t6 lam cén trd
su hoat dong va lam gidm kha niang kéo ctia 6 to.
Tur k&t qua phan tich trén cho thay:

- Hiéu sut cia HTTL cang 16n thi Iuc kéo clia &
t6 cang ting, déu nay lam ting tinh co dong clia 6
to.

- P€ ting lyc bam P, thi 6 td phai dung 16p ¢6
VAU cao nhiim ting hé s6 bAm ® va diing nhiéu ciu
chli dong st dung toan bd trong lugng ctia o to dé
lam trong lugng bam.

- T4i trong tdc dung 1&€n banh xe, vat liéu ch&
tao 18p, 4p sud't khong khi trong 16p va tinh chi't co
ly clia dudng... nhitng nhin td gy ra bién dang
ctia 16p va dudng déu dnh hudng t6i hé s6 cin lin
va luc cdn lidn, din dé€n gidm kha niing kéo clia 6
t6. Khi tdi trong 6 to khong thay d6i, d6 doc cang
cao thi lyc cdn d6c cang 16n lam gidm kha ning
kéo ctia 6 to.

- Nhan t6 cdn khong khi cang 16n cang 1am cho
0 td chay cang chim, nén trong thi€t k& 6 to cin
lam sao cho dién tich cdn chinh dién cang giam thi
cang tot.

Mit khdc, trong qud trinh vin hanh va diéu
khién 0 td can van hanh xe véi toc do déu, khong
nén ting gidm ga thudng xuyén nhim gitt cho 6 O
dugc 6n dinh va ning cao tudi tho clia 6 to W
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ABSTRACT:

The powertrain system of vehicles is responsible for transmitting power from the engine to the
active wheels through the transmission system that drives the car. The transmission system
includes clutches, gearboxes, cardan transmissions, differential gears, and active wheels. For
each of these parts, the work process is affected by the individual factors that reduce their
performance. This study presents the work of the automotive power transmission system in
general. This study analyzes the factors affecting the operation of the automotive power
transmission system, and proposes solutions to improve the efficiency of this system.

Keywords: powertrain, cardan transmissions, differential, active wheels.

342 S6 9 - Thang 4/2023



