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TOM TAT

Heé thong truyén luc xe mo hinh strdung déng co xang c& nhd dugc thiét ké dua trén két qué phan
tich mo hinh tinh todan mé phong Matlab/Simdriveline. Trong do, cac bd phan clia hé théng truyén
luc xe mod hinh bao gébm: doéng ca, ly hap, hdp s6, vi sai va banh xe, téng thanh xe dugc mé hinh
hoa bang Matlab/Simdriveline. Co s& todn hoc clia cac mé hinh tuong ting cho cac hé thong hay
cum hé théng dugc st dung dé xay dung mé hinh tinh todn moé phong cho toan b hé théng
truyén luc clia xe. Cac thong s6 dau vao cho bai todn moé phdng bao gébm thong sé vé kich thudc,
khéi luong, cac thong s6 két cdu va ki thuat khac clia tiing hé théng nhu ti s6 truyén, cong sudt,
van téc chuyén dong, hiéu suét, dugc xac dinh dya trén xe mé hinh thuc té va cac tinh toan kiém
nghiém. Qua trinh tinh todn moé phong dugc thuc hién trén ca sa khao sét bién thién clia cong
suat phat ra tir dong co, tir dé cac thong sé dong hoc va dong luc hoc dau vao va dau ra tuong tng
cla tiing hé théng trong hé thong truyén luc bao gobm ly hap, hap 6, vi sai, dugc trich xudt trong
mién thai gian. Két qua tinh toan mé phong clia cac thong sé dong hoc va déng luc hoc clia ting
hé théng trong hé théng truyén luc clia xe dugc phan tich lam co s cai tién thiét ké nang cao tinh
nang dong luc hoc chuyén dong clia xe mé hinh.
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GIGI THIEU

Hé thong truyén luc bao gém cdc chi tiét két ndi cong
sudt gitia banh xe va dong co. Hé thong nay giti nhiéu
chiic ning trén xe nhu thay d6i t6c do cta xe, dy trit
cong suit hay ddm bao kha ning quay khac nhau gitia
cac banh xe. Pong luc hoc hé thong truyén luc 1a mot
trong nhiing yéu t6 quan trong cé anh huéng truc tiép
dén tinh nang dong luc hoc va tinh kinh t€ cta xe.
Viéc lya chon dung cac thong s6 13 co s& cho thiét ké
t6i uu hoa hé thdng truyén luc, gidp tan dung téi da
cong sudt ctia dong co. Cac phuong phap tinh toan
hé thong truyén lyc hién nay bao gém viéc tinh toan
tht cong dua trén cic co s6 Iy thuyét hodc stt dung
cac phdn mém mo phong nhu SolidWorks, Inventor.
Nhuoc diém ctia cic phuong phap nay 1a mat thai gian
va chua du doan hét dugc cac dac tinh cta hé théng,
dién hinh la thanh phan lyc quan tinh do cdc khéi
lugng giy nén. Mit khic d€ st dung dugc cac cong
cu md6 phong nay phai cé thiét ké hoan chinh cta hé
thong truyén luc. Do d6, viéc mé phong va chinh stra
cac thong s6 ctia hé thong truyén luc trong qua trinh
mo6 phong rat khé khan va mét thoi gian. Phan mém
Matlab/Simdriveline dugc xem la phuong 4n t6i uu dé
giai quyét cic vdn dé lién quan dén linh vuc tinh todn
mo phong hé théng truyén luc.

Noi dung ctia bdo cdo nay lua chon hé théng truyén
luc trén cac xe mo hinh st dung dong co xang c& nho

lam ddi tugng nghién ctiu. Hé théng truyén luc trén
cac xe md hinh ¢4 nho ¢6 tinh tuong tu v6i hé thong
truyén luc trén cac xe thuc té€ nhung chi phi ché tao
thép. Do d6, viéc lua chon déi tugng nghién ctiu nay
vita c6 thé phat trién néi dung nghién ctiu dé€ p dung
cho cac xe thuc t&, viia ¢6 thé dé dang kiém tra két qua
mo phong bang thuc nghiém.

MO HiNH VAT LY HE THONG
TRUYEN LUC CUA XE MO HiNH SU
DUNG DONG CO XANG CG NHO

Thiét ké ctia md hinh xe st dung dong co xing c&
nho véi hé thong truyén luc hoan chinh c6 dang nhu
Hinh 1. So d6 khoi mo ta cac chi tiét ctia hé thdng
truyén luc dugc cho nhu Hinh 2.

Céc thong s6 can thiét cho viéc mé phong hé thong
truyén luc dugc tham khao tii xe m6 hinh FG EVO
2020 stt dung dong co Zenoah G240RC. Thong s6 chi
tiét dugc cho cho trong Bang 1, 2 va 3.

PHUGNG PHAP MO HINH HOA VA
THONG SO TiNH TOAN CUA HE
THONG TRUYEN LUC BANG
MATLAB/SIMDRIVELINE

Trich dan bai bao nay: Thanh N N, Trinh V B K, Nguyén N V, Nhan T H. Phan tich déng luc hoc hé théng
truyén luc ctia xe mé hinh sit dung déng co xang ¢& nhé bang MATLAB/SIMDRIVELINE. Sci. Tech.

Dev. J. - Eng. Tech.; 3(S12):S1176-S1185.
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Hinh 1: Thiét ké 3D cla xe m6 hinh s dung dong
€O xang ¢& nho vdi hé théng truyén luc hoan chinh

Banh trudc Banh sau
bén phai bén phai

——— Hép 6 Vi sai sau
Banh truoc Banh sau
ELIE T

i

Hinh 2: So d6 khéi hé théng truyén luc cla xe mé
hinh s&r dung dong co xang cG nhé.

Bang 1: Théng sé ddng co xang ¢& nhé st dung trén

xe mé hinh
Thong s6 Gidtri  Donvi
Cong sudt cuc dai 1,77 kW

T6c d6 ting v6i cong sudt cuc dai 12000  rpm
T6c do cuc dai 19500 rpm

T6c d6 cam chiing 4000 rpm

Bang 2: Théng s6 hé thdng truyén luc ciia xe mé hinh

Thong s6 Gid tri Don vi
Ti s6 truyén ctia cap banh rang 2

hop s6

Ti s6 truyén ctia cdp banh ring 4

vi sai

Ban kinh banh xe 50 mm
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Bang 3: Théng sé kich thudc va khéi lugng xe mé hinh

Thong s6 Gid tri Pon vi

Chiéu dai co s& 520 mm

Chiéu rong co s& 250 mm

Khéi lugng 7,5 Kg

Chiéu cao trong tam xe 50 mm
Pbong co

Mo hinh mo6 phong dong co dugc xay dung dua trén
c6 56 1a mot ham thé hién méi lién hé gitta moémen,
van t6c goc va 4o md budm ga.

Cong sudt cuc dai ctia dong co ing v6i mot gid tri van
t6c goc Q va d0 md budm ga T duge xac dinh bai biéu
thic!:

P(Q,T)=T.g(Q) (1)

Cong sudt dong co sé co gia tri xac dinh khi vén toc
gbc cua dong co nam trong khoang, Qi < Q <
Qunax.

Cong sudt dong co dat gia tri cyc dai Py, tai van téc
g6c Qtling v6i d) mé budmga T = 1.

Do dé:

Pax :g(QO)

biatw = Q/Qq va g(W) = Ppgr.p(w). Khi dé p(1) =1
vadp(1)/dw = 0.

Gia tri moémen cuc dai trén tryc ra cua dong co ting
v6i van téc goc Q:

SR

Ham p(w) c6 thé nhan dugc tii thong s6 ky thuét cta
dong co. M6 hinh mé phong dong co trong bao cdo
nay st dung ham da thiic bac 3 ¢6 dang?:

p(w) = pr.w+paw? — p3.w ®3)

p1+p2—p3=1,p1+2p2—3p3=0

Cac hé s py, p2, p3 ing v6i dong co xdng va dong co
diesel dugc chon theo Bang 42.

D6 thi thé hién coéng sudt ctia dong co theo van téc
gbc ¢6 dang nhu Hinh 3.
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Bang 4: Théng s diéu kién lam viéc ctia xe mé hinh

Hé s6 cong sudt cdn  Pong co  Dong co diesel
thiét xang
p1 1 0,6526
P2 1 1,6948
P3 1 1,3474
Pmax
o
-
>
[
b3
o
1 Wmax
w = Q/Q,
Hinh 3: D6 thi ham céng suat déng co
Ly hop

Ly hgp dugc chon mo phong trong néi dung béo cao
la chi tiét co khi truyén cong suit nhd sy ma sat gitia
hai bé mit. V& nguyén ly cdu tao, ly hop bao gdm hai
dia ma satlién két cling v6i hai truc truyén dong tuong
ung. Khi tiép xic, mémen ma sat xuét hién gitia hai
dia lam cho ly hgp 6 kha nang truyén dan cong suét.
Van t6c trugt ctia ly hgp w dugc dinh nghia 1a gia tri:

0 = Of — W (4)

V6i wp, o 1an lugt 13 van t6c goc cha truc dan dong
va truc bi dong ctia ly hop.

O trang thai déng hoan toan, hai dia ma sat ctia ly hop
quay voi cung van toc (wp = o). 6] trang thai chua
déng hoan toan, hai dia ma sat clia c6 su trugt véi
nhau. Lic nay c6 su tén thit cong sudt do ma sét gitia
hai bé mat dia ly hgp.

Momen gitta hai dia ma sat ¢ trang thdi ly hop
chua déng hoan toan 77, dugc xac dinh bdi phuong
trinh 3

Tpr = N.W.Tepr.5gN. (@) + Tyise (5)
2 r(3)frl.3 . e

Teff = 325 5> Wisc = Hvisc-
35—

V6i N laluc tdc dung d€ dong ly hop, u la hé s ma sét,
refs 1a ban kinh hi¢u dung cua ly hop, ,, r; 1an lugt
1 ban kinh trong va ban kinh ngoai ctia dia ly hgp,
Tyiscs Myisc 14n lugt la mémen can nhét va hé s6 can
nhdt.

Hop s6

Hop s6 dugc chon mé phdng trong ndi dung bdo cao
nay gobm moét cdp banh ring duy nhat lu6n dn khép
nhau, v6i ty s truyén gitia banh bi ddng va banh dan
dongla grp = 2.

M6 hinh mé phong hop s6 duge xay dung dua trén co
G céc phuong trinh mo6 ta quan hé dong hoc va dong
luc hoc gitia hai banh rang an khdép.

Phuong trinh mo ta quan hé dong hoc gitia hai banh
ring an khép*:

rF O = rpp (6)

V6i rg, rp 12 ban kinh cta bdnh rang bi dong va dan
dong, wr, wp 1a van t6c goc ctia banh ring bi dong va

dan dong.
Phuong trinh mo6 t& quan hé dong luc hoc gitia hai
banh ring in khép*:

8FBTB + TF — Tjoss = 0 ™)

Ti s6 tuyén gitia banh rang dan dong va banh riang bi
dong:

_r _Ne

8FB = s Np

V6i N, Np 14 s6 rang ctia banh bi dong va banh dan
dong.

Trudng hop 1y tudng 7y, = 0.

Vi sai

B¢ vi sai dugc stt dung phé bién trén 6 t6 hién nay véi
kha nang cho phép cac banh quay véi van t6c khac
nhau khi xe quay vong. M6 hinh mé phong b6 vi sai
dugc xiy dung dua trén cic phuong trinh mé ta quan
hé dong hoc va dong luc hoc gitia ba truc khac nhau
trong b¢ vi sai, dugc thé hién ¢ Hinh 4.

Phuong trinh moé ta quan hé dong hoc gitia ba truc

ctia bo vi sai®:

1
wp =£78p (w51 + @5) ®)

V6i wpla vén téc géc cua truc truyén luc chinh, gp
la ty s6 truyén cta cdp banh ring truyén lyc chinh,
s1, W5y 13 van t6c¢ goc cua ban truc bén trdi va bén
phai.

D4u (+) hay d4u (-) ting vé6i vi tri ctia banh rang bi
dong ctia bo truyén luc chinh (banh ring vanh chau)
ndm bén trai hay bén phai so v6i dudng tdm bo vi sai.
MG6i quan hé gitia mémen trén ban truc bén tréi 7y
va ban truc bén phai 75y v6i mémen trén truc truyén
luc chinh tp dugc thé hién qua phuong trinh bao toan
ndng lugng, tong dong cdng sudt vao, ra va cdng suit
thét thodt sé bang 0°.

s Ts1 + Bs2Ts2 + OpTp — Progs =0 9

SI1178
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Hinh 4: M6 hinh Matlab/Simdriveline mé phong vi
sai

Két hgp phuong trinh dong hoc va phuong trinh cong
sudt, trudng hop ly tudng (P, = 0):

2 (@ T51 + 0 Ts)

10
(w51 + s2) (10

8DTp =

Tong thanh xe

T6ng thanh xe dugec mod phong trong nodi dung bdo céo
nay c6 dang hai truc, chuyén dong tinh tién, dugc thé
hién & Hinh 5. Gia dinh rang kich thudc ctia xe phia
trudce va sau 1a dong nhat. Cac thong s6 cin thiét cho
viéc mo phong tong thanh xe bao gém trong lugng,
bién dang hinh hoc va cac luc can.

Hinh 5: C4c lyc tdc dung Ién than khi chuyén déng

M6 hinh moé phong dugc xay dung trén co sé phuong
trinh dong luc hoc ctia xe khi chuyén dong.

Céc luc va mémen tic dung 13 nguyén nhén giy ra
chuyén dong & xe. Luc kéo tic dung 1én 16p lam xe
di chuyén tién hodc lui. Trong lugng mg cta xe dit
tai trong tim CG c6 tdc dung kéo xe di chuyén tién
hodc lui tuy thudc vao goc doc ctia mit dudng. Du

SI1179

xe di chuyén tién hay lui, lyc khi ddng hoc luén cé xu
huéng can chuyén dong ctia xe. Phuong trinh dong
luc ctia xe khi chuyén dong c6 dang®:

mVy = F, — F; —mg.sin 8
Fx :n(Fxf+Fxr)
Fa = 5CapA (Ve Vi) sgn (Ve + Vi)

1m

V6i m 1a khoi lugng cta xe, Vy 1a van toc cta xe, V,,
la van tdc gid, n 1a s6 banh xe trén méi truc, Fy 1a luc
kéo tac dung lén xe, Fyy, Fyy 1a Iuc kéo tdc dung lén
mbi banh xe trudc va sau, F; 1a Iyc can khi dong hoc,
Alatiét dién mat cdt ngang phia trudc ctia xe, Cy 1a hé
s6 can khi dong hoc, r 1a khoi lugng riéng ctia khong
khi.

O trang théi xe dting yén, gia tc chuyén dong bing 0.
L4y can bang moémen cac luc qua truc trude va sau dé
xdc dinh lyc phin bé 1én tling truc®:

—h (Fd +mgsinf + mVx) +b.mgcosf

n(a+b)
+h <Fd +mgsinf + mVX) +b.mgcos B

n(a+b)

Fyp=

Fzr:

V6i F ¢, F;, 13 tai trong thdng dung tic dung lén méi
banh xe trudc va sau.

Lép xe

L&p xe va mam xe dugc mo phong la mot khéi dong
nhdt tuong tac v6i mat dudng, c6 xay ra hién tugng
trugt. Khi c6 momen tac dung Ién truc banh xe, 16p
xe tdc dung moét lyc ddy 1én mit dudng khi c6 sy ma
sat gitia 16p xe va mit dudng, két qua la banh xe ciing
nhin mot lyc ddy ti mét dudng téc dung tré lai. Luc
nay chinh la nhén t& ddy banh xe di chuyén tinh tién.
Mo hinh m6 phéng 16p xe dugc xay dung trén co s
cacham mo ta dong hoc va dong luc hoc ctial6p trong
qua trinh chuyén dong.

Déng hoc ctia I6p

Néu 16p xe khong trugt, quan hé gitia van t6c Q lin
va van téc tinh tién V, cia banh xe dugc cho bai biéu
thiic”:

Ve =rwQ (13)

Véi r,, 1a ban kinh banh xe.
Trén thuc t€ 16p xe sé bi trugt, vin toc trugt cua xe
dugc cho bai biéu thic:

Vix = rpQ —Vy (14)
Do trugt ctia banh xe dugc dinh nghia:
st
= 15

(12)
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Khi xe bi trugt hoan toan, k = -1, trudng hgp ly tudng,
banh xe lan khong trugt, k = 0.

O van téc thdp, |Vy| £] V|, d6 trugt clia banh xe duge
hiéu chinh nhu sau:

2Vix

V2
Vo 42X
( th+Vth>

Su hiéu chinh nay gitp tranh dugc cac gia tri bat

k=
(16)

thudng hodc bing 0 khi vén t6c ctia banh xe bang 0.
Vi du trong trudng hop trugt hoan toan, Vy = 0 trong
khi k = 2r,,Q/Vy;, 1a gid tri xac dinh.

Néu mo phong 16p xe chinh xdc hon, cin xét dén su
bién dang cua 16p. Bai vi trong trudng hgp nay, 16p xe
bi bién dang, vén tdc goc cua xe thay déi ti gid tri Q
thanh Q) d¢ trugt tuong ting ctia xe luc nay 1a k. Su
bién dang ctia 16p dugc mé phong nhu 1a sy chuyén
vi cia cdp 10 xo va gidm chin nhu Hinh 6 v6i d6 cling
cta 10 xo Cr, va hé s6 gidm chén bp,.

&
N
: s
o = 5
DL RAME———I W
A i p——" H
Wheel and Axle Translational Spring Tlrev-Rcad )
Interaction (Magic
Formula)

Translational Damper

Hinh 6: M6 hinh Matlab/Simdriveline mé phéong 16p

xe
Déng luc hoc I6p xe

Mo hinh déy du cta 16p xe dugc xay dung véi Mat-
lab/Simdriveline dugc thé hién nhu Hinh 4. M6 hinh
nay mo phong chinh xdc nhiing trang thai tic thoi
cang nhu 6n dinh ctia banh xe trong qua trinh chuyén
dong tui luc xe bt dau chay, lac di chuyén hay diing
lai.

Su tuong tac gitia banh xe va mit duong dugc mo
phong bdi khéi “Tire-Road Interaction (Magic For-
mula)”, khoi nay mo6 phong luc doc F, tac dung lén
16p 1a mot ham ctia tai trong F; va 4o trugt k (Magic
Formula) 8.

Fo = f(k,F) = F. x Dx
sin(C.arctan[{ Bk — E.(Bk — arctan(Bk))}])

Ham F, = f(k, F;) dugc xdc dinh bdi bon dai lugng vo
huéng (B, C, D, E) déc trung tinh chit ciia mét duong.

Céc hé s6 B, C, D, E duogc xac dinh dya trén thuc
nghiém. Bang 5 trinh bay cac hé s6 B, C, D, E ting
v6i mot s6 mit dudng co ban?8.
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o

=
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Hinh 7: M6 hinh Matlab/Simdriveline mé phdéng hé
théng truyén luc cta xe

Cac chi tiét ctia hé thong truyén luc dugc mo phong
bdi nhiing khéi chiic nang tuong ting thé hién dic
tinh hoat dong cua chung, Hinh 7. Cdc khéi chic
néang dugc xay dung dua trén co s& ly thuyét da néu
& muc 3. Cac thong s6 diéu kién van hanh cta xe
cing dugc m6 phong bdi cac khéi chiic niang lién
két véi cac khoi chic ning mo phong téng thanh
xe. Su tuong ting clia cac khdi chiic ning trong mo
hinh Matlab/Simdriveline v6i cac chi tiét ctia hé thong
truyén luc va cac thong s6 di€u kién van hanh cta xe
nhu Bang 6.

KET QUA VA THAO LUAN

biéu kién hoat dong gia dinh ctia xe dugc chon d€ mo
phong trong ndi dung bai viét nhu sau: Xe chuyén
dong trong diéu kién khong cé gié. Trong khodng
thoi gian 0 <+ 5s xe chuyén dong trén mat dudng nam
ngang. Tai thoi diém 5s, xe bt ddu chuyén dong 1én
déc véi gbe nghiéng ctia médt duong 15°. Ly hgp ctia
xe bat dau hoat dong tai thoi diém 2s. D6 thi mo ta
gbc nghiéng ctia mit dudng trong qud trinh xe chuyén

(17) dong va hoat dong ctia ly hgp nhu Hinh 8 va 9.

D6 thi Hinh 10 va 11 cho thdy hoat dong ctia buém
gavlicacdo ms T=0,2;T=0,4vaT=0,6vagid tri
van t6c xe khi mé6 phong ting véi tling trudng hop.

S1180
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Bang 5: Hé s8 B, C, D, E (tng v&i mdt s6 mat dudng co ban

Mit dudng B C D 18
Puong nhuya kho 10 1,9 1 0,97
DPudng nhya udt 12 2.3 0.82 1
Tuyét 5 2 0,3 1
Béng 4 2 0,1 1

Bang 6: Cac khéi chitc nang trong mé hinh MATLAB/SIMDRIVELINE

Engine Dong co

Clutch Ly hop

Gearbox Hop s6

Front Differential, Rear Differential, B0 vi sai tridc va sau

Left Rear, Right Rear, Left Front, Right Front ~ Céac banh xe truéc va sau
Car Models Body Thén xe

Test Céc thong s6 diéu kién van hanh cta xe bao gém; Do doc mit duong,
diéu kién gid, d6 md& budm ga, su déng md cua ly hop.

Sensor Cac cam bién ldy két qua mo6 phong
o
a 20
o — 06
o
;% 15 T
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e 10 3 I/
=) ey I
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[S]
&0 0
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Hinh 9: Hoat ddng ctia ly hop Hinh 11: Vén téc xe
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Tai thoi diém 2s ly hgp déng, vén tdc xe bat dau ting,
muic do tang ty 1é v6i d6 m& buém ga. Tai thoi diém
5s khi xe bit dau 1én ddc, c6 sy thay ddi khic nhau vé
van tdc xe trong tiing trudng hop:

o V6i do mé buém ga T = 0,2, van t6¢ xe bat dau
gidm ching t6 xe khong c6 kha nang leo doc.

o V6i dd mé buom ga T = 0,4 van toc xe gan nhu
khoéng thay déi, cac thanh phén luc tac dung 1én
xe cin bang nhau.

o V6i do mé buém ga T = 0,6 van tOc xe tiép tuc
tang nhung v6i mic 6 thip hon do thanh phan
luc can déc lam ting lyc can chuyén dong tac
dung 1én xe.

Nhu véy trong qué trinh di€u khién, d€ xe c6 kha ning
leo d6c can gitt 40 m& budm ga 6 miic T > 0,4. Hodc
trong qud trinh thiét ké hé théng tuyén luc c6 thé thay
d6i ty s6 truyén céc chi tiét trong hé thong truyén luc
dé tang luc cha dong tac dung 1én xe.

D6 thi Hinh 12 va 13 trinh bay cic thong s6 dong luc
hoc trén truc vao va ra ly hgp ting véi d6 mé budm ga
T=04.

10000
T 8000
g
S 6000
3 K
j@)]
g 4000
[ o=
«- L
> 2000 |esseasss Truc vao |1
Trucra
0
0 2 4 6 8 10
Thoi gian (s)
Hinh 12: Van téc goc truc vao vara ly hop
15
E ¢
.
=
ol
£
Lo05¢f
0
0 9 4 6 8 10

Thdi gian (s)

Hinh 13: Mémen truc vao va ra ly hop

Trong khodng thoi gian 0+-2s van toc truc vao clia ly
hop tang do tic dung ctia mémen tii dong co, van téc
clia truc ra bang 0.

Tai thoi diém 2s ly hgp bat dau hoat dong, tuy nhién
phai mat mot khoang thoi gian nho khodng 0,2s dély
hgp c6 tac dung.

Tai thoi diém 2,2s ly hgp bét ddu tic dung, van tdc
gbc cua truc vao ly hgp giam dot ngét do tac dung
ctia mOémen can ti phia truc ra, trong khi d6 véan t6c
gdc clia tryc ra bt dau tang.

Tai thoi diém 2,5s ly hgp khoa hoan toan, hai truc vao
va ra quay vdi van téc bing nhau, vin t6c cua ca hai
truc tiép tuc ting nhung mai mtuic d6 thip hon do sy
chia sé momen dan dong tit dong co.

Tai thoi diém 5s, xe bt ddu 1én ddc, thanh phén luc
can ddc lam tang luc cin tac dung lén xe, giy ra mo-
men can truyén qua cdc chi tiét khac ctia hé thong
truyén luc dé tic dung 1én truc ra ctia ly hgp. Do do
van t6c goc ctia truc vao va ra ctia ly hgp van tiép tuc
tang nhu 6 mutc d¢ thip hon.

D6 thi Hinh 14 va 15 trinh bay cic thong s6 dong luc
hoc trén truc vao va ra hop s6 ting v6i 40 mé buém
gaT=04.
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Hinh 14: Van téc goc truc vao va ra hop sé
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Hinh 15: Mémen truc vao va ra hop s6

Tai thoi di€m 2s, ly hgp déng, van tdc goc truc vao va
truc ra hop s6 bat ddu ting. Van tdc gc truc vao va
ra hop s6 ngugc chiéu nhau, d6 16n van t6c¢ goc truc
vao gép hai l4n truc ra. Tai thoi di€m 5s, xe bét dau
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1én doc, van téc goc clia truc vao va ra tiép tuc ting
nhung v6i mic d6 thip hon.

Tai thoi diém ly hgp déng, mémen tdc dung 1én truc
vao va truc ra hop s6 tang vot dén gia tri cuc dai do su
xudt hién cta thanh phdn mémen can gy ra bdi quan
tinh ctia cdc khdi lugng diing yén. Trong qué trinh
tinh todn thiét ké can luu y dén cdc gia tri moémen nay
dé dam bdo do bén ctia hé théng truyén lyc.

D6 thi Hinh 16 va 17 trinh bay cac thong s6 dong luc
hoc trén truc vao va ra vi sai ting v6i d6 mé buém ga
T=04.
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Hinh 17: Momen truc vao va ra vi sai

Céc gid tri van t6c goc va momen tac dung trén truc
vao va ra clia vi sai bién d6i tuong tu nhu trén hop sé.
Trong qua trinh tinh todn thiét k&, khi kiém nghiém
bén can luu y dén gia tri mémen cuc dai tac dung 1én
truc vao va ra ctia bo vi sai tai thoi diém dong ly hop.

KET LUAN

M0 hinh phan tich dong luc hoc hé théng truyén luc
ctia xe mo hinh stt dung dong co xang c& nho dugc xay
dung bang phin mém Matlab/Simdriveline d3 mo ta
dugc du cac thong s anh hudng dén hé théng bao
g6m luc cht dong, luc can, ma sat trong cac bd phan
tuyén dong.

Si183

Mo hinh phan tich dong luc hoc ctia hé théng
truyén luc dugc xdy dung bang phin mém Mat-
lab/Simdriveline giip danh gid dugc tinh ning dong
luc hoc ctia xe khi hoat dong trong cac diéu kién khac
nhau, ti d6 1am co s nang cao chét lugng dong luc
hoc cta xe.

Tinh hiéu qua va manh mé cta viéc st dung phuong
phép mo phong bing phdn mém Matlab/Simdriveline
tao sy thuén tién trong viéc tinh toan dong luc hoc
ctia xe mo hinh. Bang viéc st dung cdc phuong trinh
thé hién mdi quan hé dong hoc va dong luc hoc gitia
cac phan tl trong hé thong truyén Iyc, mo6 hinh mo
phong cho két qua tinh toan nhanh chéng hon so véi
cac phuong phép cii dung cach giai tich hay mé phong
béng cdc phin mém khdc.

XUNG DOT LO1iCH

Nhoém tac gia cam doan khong c6 xung dot lgi ich
trong cong bd bai bao nay.

PONG GOP CUA CACTACGIA

Bai bdo nay la san phdm chung ctia nhém tac gia, cac
gidi thich, két qua thu dugc, va két ludn trong bai bdo
th€hién quan diém chung ctia nhom téc gia trong qud
trinh thuc hién nghién ctu.

Cac cong viéc cu thé clia tiing téc gia trong qud trinh
thuc hién nghién ctu:

« Nguyén Ngoc Thanh: xac dinh céc thong s6 can
thiét trong qua trinh tinh todn ti mé hinh thuc
té ctia xe thiét ké, phén tich két qua tinh todn mo
phong.

o V0 B4 Khanh Trinh: x4y dung moé hinh vét ly
3D ctia xe thiét ké, phan tich so d6 b6 tri chung
téng thé ctia hé théng truyén lyc lam co s¢ mo
hinh héa.

« Nguyén Vin Nguyén: thuc hién xay dung cic
mo hinh va tinh todn mé phong bing Mat-
lab/SimDriveline.

o Tran Hiu Nhan: gép ¥, hiéu chinh ndi dung va
hoan thién bai béo.

DONG GOP CUA BAI BAO

Duia trén co sd xe thuc t€ dugc thiét ké va ché tao, cac
thong s6 can thiét dugc xdc dinh d€ thuc hién tinh
toan md phong hé théng truyén luc clia xe. Cac md
hinh tinh todn m6 phong dugc xay dung dua trén co
s 1y thuyét vé dong Iuc hoc cic hé thong 6 to va Mat-
lab/Simdriveline. Két qua thu dugc c6 thé dugc st
dung dé€ cai tién thiét ké hé thong truyén luc gitp cao
tinh nang va hiéu sut lam viéc ctia hé thong.
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Dynamic analysis of small gasoline car model powertrain using
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ABSTRACT

The powertrain model of a vehicle using a small gasoline engine is designed based on the analy-
sis results of the Matlab/Simdriveline simulation model. In which, the vehicle's powertrain model
parts include: engine, clutch, gearbox, differential and wheels, and overall vehicle modeled by Mat-
QR code and download this article lab/Simdriveline. Mathematical basis of the corresponding models for systems or components are
used to build simulated models for the entire vehicle's powertrain system. The input parameters for
the simulation problem include parameters of the size, mass, structural and technical parameters
of each system such as transmission ratio, power, velocity, efficiency, determined based on actual
vehicle model and empirical calculations. The simulation calculation process is done on the basis
of the variation of the engine power, from which, the corresponding input and output kinetic and
dynamic parameters of each system in the powertrain system consists of clutch, gearbox, differen-
tial, are obtained in the time domain. The results of simulation calculation of the kinematics and
dynamics of each system in the vehicle's powertrain are analyzed as a basis for design improvement
to improve the dynamic performance of the vehicle model.

Key words: vehicel model, powertrain, small gasoline engine, Matlab/Simdriveline

'Faculty of Automotive Engineering, Cao
Thang Technical College, Vietnam

?Faculty of Transportation Engineering,
Ho Chi Minh City University of
Technology, Vietnam

Correspondence

Tran Huu Nhan, Faculty of Transportation
Engineering, Ho Chi Minh City
University of Technology, Vietnam

Email: thnhan@hcmut.edu.vn

History
e Received: 30-8-2019

o Accepted: 17-3-2021
o Published: 03-5-2021

DOI : 10.32508/stdjet.v3iS12.557

‘ '.) Check for updates

Copyright

© VNU-HCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

" -
Cite this article : Thanh N N, Trinh V B K, Nguyen N V, Nhan T H. Dynamic analysis of small gasoline

— car model powertrain using MATLAB / SIMDRIVELINE. Sci. Tech. Dev. J. — Engineering and Technology;
VNU-HCM Press 3(S12):51176-51185.

SI1185
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