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NGHIEN Cl’U NG DUNG CONG CU SIMULATION-X KHAO SAT
DONG LUC HOC O TO CO HOP SO TUW DONG AT

INVESTIGATING THE DYNAMICS OF VEHICLE WITH AUTOMATIC
TRANSMISSIONS AT BASED ON SIMULATION X

Pham Anh Tuin, Nguyén Vin Tra, Vii Ngoc Tuin
Vién Co khi Bong luc, Hoc vién K¥ thuat Quan su

TOM TAT

O 16 trang bi hdp s6 t dong AT hién nay dang tré: thanh wu tién lwa chon phé bién cho nguoi
dung, dac biét la tai thi truong Viét Nam. Hop 56 AT ¢6 nhiéu logi, phan logi chu yéu theo s6 bdc tw
do khi hdp sé hoat dong & trang théi khéng tdi hodc theo kiéu té hop day hanh tinh sir dung trong
hop s6. Loai hop 56 nay dem lai nhiéu wu diém so véi hop 56 co khi don gian nhu: dé tw dong hoa
diéu khién, thich hop véi cac bé truyén dong thuy luc, loai triv dwoc sir dung ly hop, tang dwoc mo-
men xodan, truyén lyc ém diu, kich thuoc nho gon, khoang dong hoc lom, ... Pé lam ré cac wu diém
nay cua hop s6 AT, bai bdo trinh bay “Nghién cuu khao sat dong luc hoc 6 to co hop s tw dong
AT dya trén SIMULATION X . Trong dé, trinh bay Iy thuyét déng liwc hoc ciia 6 t6 sir dung hop s
AT va diwa vao dé dé xdy dung mé hinh va khdo sdt qud trinh tang toc ciia 6 16 c6 hép s6 AT trén
SIMULATION X.

Tw khoa: Hop 56 tur dong; Pong luc hoc o to,; Dac tinh kéo.
ABSTRACT

Inthe automotive industry, vehicles equipped with automatic transmissions (AT) are becoming
a popular choice for users, particularly in the Vietnamese market. Automatic transmissions come in
various types, primarily classified based on the number of gear ratios when the transmission is in
an unloaded state or according to the configuration of the planetary gear. This type of transmission
offers numerous advantages over simple mechanical transmissions, such as ease of automation,
suitability for hydraulic powertrains, elimination of the need for a clutch, increased torque,
smooth power transmission, compact size, and significant dynamic range. This article focuses on:
"Investigating the Dynamics of Vehicle with Automatic Transmissions based on SIMULATION X!
This paper discusses the theoretical dynamics of vehicles employing automatic transmissions, and
a model is constructed based on this theory to investigate the dynamic characteristics of automatic
transmissions using SIMULATION X.

Keywords: Automatic transmission, Vehicle Dynamics; Traction characteristics.
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1. PAT VAN PE

Kinh té Viét Nam ngay cang phat trién,
murc sdng ciia ngudi dan ngay cang dugc niang
1én, do d6 ma nhu ciu vé phuong tién di lai
bang 6 t6, van tai hang hoa 1a rat 16n. Khong
chi dung lai vé& nhu cau chi ¢6 cho minh mot
chiéc xe ma chiéc xe d6 phai dam bao tinh tién
nghi, tinh an toan va tinh kinh t& nhién liéu
cao. Trong d6, xe trang bi hdp s6 tu dong 1a
mot trong nhirg wu tién phd bién hang dau
ctia ngudi ding va n6 dan thay thé cho hop sb
co khi thong thuong boi nd dam bao t6t duogc
cac yéu cAu trén. Vay tai sao lai thé? Dé tra 1oi
cau hdi nay, nghién ctru xay dung mo hinh va
khao sat dong luc hoc hop sb tu dong AT la noi
dung quan trong, c6 tinh thoi dai. Tir két qua
nghién ciru cua bai bao, ¢ thé 1am rd hon vé
tinh uu viét ciia hop sd AT va lam co so xac
dinh phuong phap khai thac, sir dung phu hop
dé bao dam tdt tinh nang k¥ thuat va tinh kinh
té nhién liéu cua xe.

2. CO SO LY THUYET PONG LUC HQC
XE TRANG BI HOP SO TU PONG AT

Co so dé xay dung dac tinh kéo va dac
tinh dong lyc hoc cua cua 6 t6 1a dya trén dac
tinh ngoai cua dong co. Pbi voi xe trang bi hop
sO tu dong thi lién két giita dong co va hop sd
co khi 13 bién mé, nén duong dic tinh dau ra
cla truc ra trén bién mo 1a su két hop gitra dac
tinh ngoai cua dong co va dac tinh khong thir
nguyén cua bién mo-men.

2.1. Duwong dac tinh ngoai ctia dong co
Xay dung dac tinh ngoai cuia dong co

dua vao cong thurc thue nghiém Lay-déc-man:
2

B n n
M= M,,. a+b[n;}—c(n;] [Nm] (1)

2 3

Ne= Nemax- a(l?;ﬁb[l?;} {;’;J [Kw](2)

Trong do:

+N,— Cong suit ctia dong co ¢ sd vong
quay bat ky [Kw]

+n_— Téc d6 goc truc khay dong co tai
cong sudt N [vg/ph];

+ NemaX — Cong suét 16n nhat ciia dong
co [Kw];

+n, — Téc d6 goc truc khuyu dong co
tai cong suat N_... [vg/phl;

+M, - Mo-men X04n cla dong co tai
n;

+a, b, ¢ — Céac hé sb thuc nghiém.

2.2. Pic tinh khong thir nguyén ciia bién mé

Puong dic tinh khong thtr nguyén biéu

thi méi lién hé gitra hé s6 mo-men banh bom A,

(hoac YA,), h¢ s6 mé-men banh tuabin A (hodc

) va hiéu suét n ctia bd truyén thiy lu’c voi

ty s6 truyén dong i i, . Cac quan hé nay nhén
duoc theo cac phuong trinh (3) va (4):

b5
My, =7, D 3)

.{
M b T}Ltb bD 4)
2.3. Pwong dic tinh 1am viéc dong bd dong
co — bién mo-men

- Puong dic tinh tai trong cua hé théng
dong co — bien mo thuy luc 1a sy két hop gitra
hai duong dac tinh: M, = f{(M,) va M_ = f(n ),

voin =n,, cu thé:
M, =A,.y.n* D’ , (5)
Me=M,,. a+b[neJ -c[ne] [Nm] (6)
"NJ) ("N
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- Puodng dic tinh dau ra cua bién mé 1a
duong biéu dién mbi quan hé giita mo-men trén
truc ra cta bién mo, hay néi cach khac 1a dac
tinh ngoai cua dong co mdi ma ta s& dung dé
xdy dung dac tinh kéo cuta 6 to:

M, = f(n,) (7)

N2 - Ntb - f(ntb) (8)
3. KHAO SAT PONG LUC HOQC XE
TRANG BI HOP SO TU PONG AT BANG
PHAN MEM SIMULATION X

3.1. Thong s6 dau vao

Luwa chon 6 t6 KIA MORNING Si 2016
de khao sat vdi thong so cho trong bang 1:

Bdng 1. Cdc théng s6 dau vao khdo sat dong liec
hoc cua o to

DPONG CO
Xang, 1.25 lit
64.5 kW ¢ s vong quay

Loai dong co

Cong suat cuc dai

6000 vg/ph
Moé-men xo4n cuc 120 N.m ¢ s6 vong quay
dai 4000 vg/ph
HOQP SO AT
S6 1 3.1
S6 2 1.5
Ty 56 truyén S(A,) & !
S6 4 0.8
S6 lui -3
TL chinh 3.9

KICH THUOC O TO
3595 x 1595 x

Dai x Rong x Cao 1490 (mm)
Trong lugng toan bo 1390 Kg
Lép xe 175/50R15
Cong thuc banh xe 4x2

3.2. Xay dung mo phéng trén SIMULATION X

Trong d6, hop s6 AT gdm hai thanh
phan chinh 13 bién mo va bd truyén hanh tinh
duoc mo ta theo so do nguyén 1y nhu hinh 1a,
hinh 1b mé ta so do két ndi dong co va bo bién
mo-men trong phan mém SimulationX. Bo
truyén hanh tinh dugc st dung trén xe KIA
MORNING Si 2016 14 bo truyén hai diy hanh
tinh. Viéc thay doi cac ti sé truyén duoc thuc
hién bang cach phdi hgp dong hodc ma cac ly
hop C,, C,, C, vacac phanh B, B,.

M

(@

(b)
Hinh 1. a) So' d6 nguyén Iy hop sé AT, b) M6 hinh
mé phong két noi dong co va bién mé

Dua vao co sé trén, ta xay dung duogc
so d6 hé thong dong truyen luc trén phan mém
SimulationX nhu sau:
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- Bo truyén hanh tinh:

Hinh 2. M6 phong b truyén hanh tinh

Ta str dung cac khdi BHT1 va BHT2 dé
md phong hai day hanh tinh trong hop sd AT.
Trong d6, cac khdi sunl, ring1, plane2, sun2 va
planel mé phong cac banh rang thanh phan cia
hé hanh tinh, cho phép ta diéu chinh thong 5O
va thiét lap quan_ hé dong hoc vé6i cac phan tir
khac trong hop sd. Sir dung cac khdi ClutchA,
ClutchB, ClutchC lan lugt dé mo phong cac ly
hop C,C,C,, concac khéi BrakeD va BrakeE
dé mo phong cac khoi phanh B,, B,. Méi lién
két dong hoc giita cac phan tu trong hé hanh
tinh v6i cac ly hop va phanh trong hop sb AT
dugc biéu dién boi cac duong ndi twong tng
nhu trén so do hinh 2.

Két hop cac khdi mo phong chinh véi
lién két tin hiéu diéu khién va lién két quan hé
dong luc hoc phu hop, ta xay dung dugc so dd
md phong hé thdng dong truyén luc cta 6 t6
KIA MORNING Si 2016 nhu hinh 3.

S ewnr S A PN
T
Hinh 3. So do m-é phé;lag sur ;,iz,mg trén S;imulationX
3.3. Cac két qua khao sat dong luc hoc ciia xe
Cho chuong trinh chay 40 giay, tuong

tmg voi toc d6 vong quay dong co trong mod
phong 1a 6000 vong/phut, ta thu dugc céac két

qua chinh: Do thi dac tinh dAu ra cta bién mo,
d6 thi dic tinh kéo, do thi thoi gian ting tbc, dd
thi quang dudng tang tdc, do thi lyc can gio va
luc can lan.

Hinh 4. Pé thi ddc tinh kéo

Nhén thay, tai mdi sb truyén, dic tinh
kéo khao sat trén 6 t6 KIA MORNING Si 2016
c6 dang gan véi dang 1y tuong cua dic tinh kéo
dong co. Khi so sanh véi dac tinh kéo ¢ 6 t0 str
dung hop sb co khi don gian, nhan thiy 6 xe co
str dung hop s6 AT sé& cho phép chuyén sé ém
diu, dic tinh kéo c6 thé bam sat duong dic tinh
kéo t6i wu hon. Nho d6 gitp xe tiét kiém nhién
liéu hon trong qua trinh st dung.

Hinh 5. D6 thi thoi gian va qudng dwong ting toc
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Do thi thoi gian tang tdc va dd thi quing
dlrorng tang toc tren hinh 5 cho thdy qua trinh
tang toc dién ra gan nhu lién mach khong b1
anh hudng b0’1 qua trinh chuyen sO (yéu cau
nhiéu hon vé k¥ niang diéu khién ly hop va ga
sao cho phu hop) nhu trén 6 t6 str dung hop sd
co khi don gian. Didu nay cho phép xe dat hiéu
qua su dung cao, tiét kiém nhién liéu, tao cam
giac lai ém diu.

4. KET LUAN

Dua trén co s6 1y thuyét dong luc hoc 6 t6
trang bi hop s6 tu dong AT, bai bao da xay dung
mo hinh va khao sat dong luc hoc 6 t6 ¢6 hop sd
tu dong AT duya trén phﬁn mém SimulationX.
Trong d6, sb liéu dau vao tham chiéu d6i véi
d6i tuong méu 1a 6 t6 KIA Morning Si 2016.
Két qua xay dung dugc: Do thi ddc tinh ngoai
dong co, dd thi dic tinh dau ra cta bién mo, do
thi dac tinh kéo, do thi thoi gian ting tbc, do
thi quing dudng tang tdc, do thi luc can gi6 va
luc can lan, d thi 1én s theo thoi gian. Cac dd
thi nay gitp lam ta hiéu 16 hon vé uu diém cua
hop s6 AT va dac diém hoat dong cua n6. Céac
két qua da dat duoc 1a tai liéu tham khao c6 gia

tri khoa hoc cho cac nghién ctru sau hon ¢6 lién
quan dén hop so AT va dong luc hoc 6 t0. %
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