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TOM TAT:

Hé thong truyén lyc ¢6 nhiém vu chinh truyén mé men xoan tir dong co dén banh xe
chu dong. Tai trong tac dong lén hé théng truyén lyc dugce xac dinh boi cac tai trong tac
dung 1én 6 t6 trong qua trinh chuyén dong ciing nhu cac thong sb dong luc hoc cua 6 to.
Nhiam tinh toan xac dinh duoc tai trong tac dung 1én hé thong truyén luc 6 t6 trong cac
truong hop cu thé, ta can phai xay dung dugc so do mo ta hoat dong ctia hé thong va thiét
1ap duoc cac phuong trinh thé hién cac qua trinh vét 1y xay ra trong hé théng. Bai bao nay
trinh bay phuong phap xay dung mo hinh va x4c dinh tai trong tac dung lén truc cac dang
xe tai 1,25 tan. Cac két qua khao sat da xac dinh dugc céac gia tri bién thién md men tac
dong 1én truc cac dang tmg véi cac tay sb khac nhau.

Tir khoéa: Tryc cac ding, Hé thong truyén luc, M6 men, Tai trong.

ABSTRACT:

The powertrain system is responsible for transmitting torque from the engine to the
active wheels. The load acting on the powertrain system is determined by the loads acting
on the truck during the movement as well as the dynamic parameters of the truck. In
order to calculate and determine the load acting on the powertrain system of the truck in
specific cases, it is necessary to build a diagram describing the operation of the system
and establish equations representing the physical processes occurring in the system. This
paper presents a method to build a model and determine the load acting on the universal
shaft of a 1.25-ton truck. The survey results have determined the variable values of torque
acting on the universal shaft with different gears.
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1. Mé dau men xoan tir hop sd (hodc hdp phan phdi)

Truc cdc dang dung dé truyén mé men ~ dén cac cau chu dong, tir cau chi dong
quay tir cac truc, cac cum truc duoc dit cd  dén cac banh xe chii dong dan huéng hodc
dinh va khong nam cung trén mot duong  cac banh xe chu dong trong hé thdng treo
thang [1]. Trén 6 t6 may kéo, truyén dong  doc 1ap. Khi lam viéc, trong dong co Xudt
cac dang thuong duoc dung dé truyén mo  hién luc khi thé do khi chay sinh ra va cac
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lyc quan tinh cia cac khdi lwong chuyén
dong tinh tién va cac khdi luong chuyén
dong quay. Cac lyc nay thay dbi theo goc
quay cua truc khuyu va gay nén nhiing dao
dong trong hé thong truyén lyc. Luc khi
thé va luc quén tinh ciia dong co 1a nhiing
luc ¢6 tri s6 16n va thay d6i theo chu ky
nén céc lyc nay mang tinh chit va dap,
tao nén bién do 16n [3]. M6 men cua cac
luc nay dugc goi 1a m6 men kich thich,
chiing tac dong 1én hé thdng truyén luc va
anh hudng truc tiép dén do bén lau cua
cac chi tiét trong hé théng truyén lyc. Mo
men tir dong co truyén qua ly hop va hop
s6 roi sau d6 dén truc cac ding. Dao dong
cua m6 men dong co s€ tac dong 1én truc
cic dang va sinh ra tai trong bién thién
trén truc cac dang. V&i két cau dat biét
bao gom khép chit thap va ranh truot then
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hoa, trong qué trinh hoat dong, truc cac
dang chiu moé men xoan 1a chinh. Trong
hé théng truyén luc, truc cac dang thudng
dugc coi 1a chi tiét chiu anh huong 16n
nhit ctia dao dong md men xodn do co do
dan hoi cao [2].

2. X4y dung m6 hinh mé phéng hé
thong truyén luc

Trong qua trinh lam viéc, cac chi tiét
trong hé thong truyén luc c6 quan tinh va
tinh dan hoi, nén moé men bién thién truyén
qua hé thong truyén lyc giy nén hién tuong
dao dong xoan. Pé xac dinh duoc mo men
trén truc cac dang, can thuc hién mo phong
hé théng truyén luc voi day du cac tinh
chit ctia hé thong truyén lyc. So do tinh
toan tai trong trén truc cac dang duogc xac
dinh nhu sau [3]:

I3

My
I'34

Hinh 1: So dé mé phdéng hé théng truyén luc

Trong do:

M - m6 men X04n dong co, xéc dinh
theo dac tinh ngoai ctia dong co;

‘ M, md men can chuyén dong quy din

ve truc cac dang;

M - rr}é men can do lyc can khong khi
quy dan vé tryc cac dang;

I - m6 men quan tinh cua dong co va
phan chu dong cua ly hop;

I,- m6 men quan tinh dia bi dong cua
ly hop;

I,- m6 men quén tinh phan con lai cua

hé thé)ng truyén luc;

I,- md men quan tinh cua cac banh xe
chu dong;

I- m6 men quin tinh cua banh da
tuong duong thay cho khoi lugng chuyén
dong tinh tién cua 6 to;

C,- khop ma sat mo ta ly hop;

C,- khop ma sat mo ta kha nang bam
duong cua banh xe chu dong (Mq));

i-ty s6 truyén cua hop so;

e, r,-do dé}n hdi, hé sb can cua cac
chi tiét cua hop so va tuc cac dang;
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e,, r,,~ do dan hoi, h¢ s6 can cua céc

ban truc.

Str dung phuong phap tach vat, dat cac
mo men cua hé thdng truyén luc va xét can
bang hé. Ta xac dinh nhu sau:

Chuyén dong ctia cac khdi luong I, va
I, dugc mo ta béang cac phuong trinh sau:
Iqul:Me_Mc (1)
M
=M, ——= 2)
Iy
Trong d6: M, - m6é men cua khau lién
két cac khoi I, va I

Vi truong hop ly hop cua xe khong

I, ¢,

truot thi (¢, = ¢,), phuong trinh trén dugc
mo ta nhu sau:
. M
(11+12)¢’2:Me_._23 3)

L,

Kh01 luong quan tinh 7, nam trén tryc
thur cap cua hop so, dugc xac dinh:

I ¢3 M, —M,, 4)

Trong d6: M,,- m6é men trén khau lién
két cac khdi luong I val,

Néu M,, <M, banh xe chu dong khong
trugt (o, = go 5) nen phuong trinh chuyén
dong co6 dang:

U+ 1), =My —M,—M, 35

+ Néu M,, > M,, khi d6 banh xe chu
dong truot quay, phan mo men truyén qua
khop trugt truyén t6i khdi lwong I, dugc
xem la bang M,. Trudng hop nay, phuong
trinh chuyén dong cac khdi lugng quan
tinh 4 va 5 dugc mo ta nhu sau:

14§D4:M34_MW_Mm (6)

Lo=M,-M, (7)

- M6 men bam quy vé truc cac dang
M, duoc xac dinh nhu sau:

G
M, =20 ®)

Iy
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- Cac md men trén cac khau lién két
M,, va M, ,gbm md men dan hoi M,-je va mo
men can M’jr do ndi ma sat cua vat liéu:

My, =My, + My, )
My, =M, +M,, (10)
l o
M,, :_(._2_%}
€n\
1
M, :_((03 _(04) (11)
34
®
M,, =r, _2 )
L,
M, =r, [(03_(04 (12)

- M6 men can lan M, tic dong 1én khoi
luong 7, duwoc xac dinh nhu sau:
Gr
M — ‘// : a’b (13)
Ly
- M6 men do luc can khong khi tac
dong 1€n khoi lugng quan tinh 7, dugc xac
dinh nhu sau:
kiy S 003,

M, =—— (14)
Iy

Khi 6 t6 chuyén dong & ché do binh
thudng, trong diéu kién ly hop va banh xe
chu dong cua 6 to khong trugt. Cac gia tri
van tbe g6c va mod men dugc xac dinh nhu
sau:

— 1 M M23e+M23r (15)
U, +1,) ¢ i

1
W3 :I_[(M23e +M23r)_(M34e+M34r)](16)
3

M,-M,-M

o v w 17
ST L) _
MMZL(&_&)}] (18)
ex\ L
1)
M23r:r23[i_z_w3j (19)
h
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M34e = i(603 —604) (20)
€34
M., 2734(@3_a)4) (2D

3. Khdo sat mé men tic dung lén
truc cac dang

Ung dung phan mém Matlab-Simulink,
tac gia tién hanh giai cac phuong trinh tir
15 d&n 21. Khi mo ta hoat dong cta hé
thdng truyén lyc, tac gia bo qua hé sd can
do ndi ma sat cling nhu xét truong hgp xe
dang chuyén dong déu dé don gian hoa bai
toan. Qua trinh mo phong nham xac dinh
gia tri md men tac dong lén truc cac dang
khi xe hoat dong mg véi timg tay s6 khac
nhau. Thong s6 dau vao mé men dong co
tac gid lya chon 1a gia tri m6 men 16n nhét
cuadong co (M, = 171,5N.m).

3.1. Khi hgp sé 6 tay s6 1 (i,, = 4,117)

O tay s6 1, md men trén truc cac ding
do md men kich thich gy nén c6 gié tri 16n
nhat. Gia tri m6é men c6 gia tri nhu sau:

ACAL AN AR
S ARTA A WA AN A\
A ENIR NN EIAN
IR,
| BV VARLVARY/ER VANV,

Hinh 2: Bién thién mé men trén truc cdc déng
Gtaysé 1

Két qua hinh 2 cho thdy, mé men xodn
dao dong xung quanh gia tri trung binh Ia
706 N.m vai gia tri cuc dai la 760 Nm, cuc
tiéu 1a 651 Nm.

3.2.2. Khi hgp s6 6taysé 2 (i,,=2,272)

O tay s6 2, md men xoan dao dong
xung quanh gia tri trung binh 1a 389,6N.m
voi gia tri cuc dai 1a 444,9 Nm, cuc tiéu la
333,6 Nm.
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Hinh 3: Bién thién mé men trén truc cdc ding
Gtaysé2

3.2.3. Khi hjp sé 6taysé 3 (i ,=1,425)

O tay s6 3, md men xoan dao dong
xung quanh gia tri trung binh la 244,3 N.m
véi gia tri cuc dai 13 289,3 Nm, cuc tiéu 1a
198,7 Nm.
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Hinh 4: Bién thién mé men trén truc cdc ding
Gtaysé 3
3.2.4. Khi hop sé o' tay so 4 (i, ,= 1)

O tay s6 4, md men xoin dao dong
xung quanh gia tri trung binh l1a 171,5 N.m
v6i gia tri cuc dai 1a 208.5 Nm, cuc tiéu 1a
134.5 Nm.
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Hinh 5: Bién thién mé men trén truc cdc déng
Gtaysé 4

3.2.5. Khihgp sé 6taysé 5 (i .= 0,871)

O tay s 5, mdé men xodn dao dong
xung quanh gia tri trung binh la 149,4 N.m
vo1 gia tri cuc dai 1a 181,4 Nm, cuc tiéu 1a
118,9 Nm.
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- 4. Két luan
el “M\ﬁ MFA‘I llnr([j"”H”H" I Tai trong tir dong co co tri s6 16n va
g | |1 [‘ [| ll l |1 l” } JH Il | [! L| H Il thay @i theo chu ky nén céc tai trong
A S nay tac dong Ién h¢ thong truyén luc
w1 I r AL mang tinh chat va dap, tao nén bién do

0 05 1 15

macnw = > % 16n. Chinh vi vdy m6 men tac dong lén
Hinh 6: Bién thién mé men trén truc cdc ddng tr}lc cac dang theo chu ky, tai trQng: thay
Gtaysé 5 doi lam cho truc cac dang giam tuoi tho

Bang 1: Mo men lac dong lén truc cac trong qué trinh lam viéc. Khi xe hoat
ddang o cdc tay s6 khdc nhau dong & cac tay sb cang cao thi gia tri
Tay So So So So So moé men xoan trung binh tac dong l1én
i) 1 2 3 4 5

4,117(2,272 1 1,425 | 1,0 |0,871

M, 760 | 444.9 | 289,3 |208,5| 181.4 nghién ctru nay lam thong s trong viéc

(M, | 651 |333,6]198,7 1345|1189 | ganh gia d6 bén moi cua truc cac ding
M | 706 |389,6 |244,3 |171,5]149,4| Kkhi xe hoat dong.

truc cac dang giam nhung bién do dao

dong lai ting 1én. Cac gia tri cua két qua
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