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Abstract: The relationship between hardness and deformation properties of
the system suspension has been presented in the literatures. Knowing the
values of hardness of the suspensionhelp solve many problems and dynamic
nature of the car. However, in the literature on manual of ten does not give
the value of the linear stiffness and rigidity of the horizontal angle of the
system suspension without stabilizer barandbar stability. In the framework
ofarticle authors present method of determining these values by
experimentation.
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Tém tat: M6i quan hé gitra dd cirng, do bién dang clta hé thdng treo (HTT)
va tinh chat diéu khién cta xe banh 16p da dwoc trinh bay trong nhiéu tai liéu
chuyén nganh. Biét dwoc gia tri d6 I&én dd clng cha HTT gilp gidi quyét
nhiéu bai todn déng lwc hoc va tinh chéat diéu khién cta xe banh 16p, d&cbiét
la trong nghién ctu tinh diéu khién va tinh 6n dinh chéng lat cta xe banh I16p
noi chung va 6 to ndi riéng. Tuy nhién trong cac tai liéu vé& hwéng dan st
dung thworng khéng dwa ra gia tri do cing tuyén tinh va dé cirng goc doc,
ngang cta HTT. Trong khudn khd bai béo tac gia trinh bay phwong phap xac
dinh céc gia tri nay bang phwong phap thwe nghiém.

T khéa: xe hai cau, tinh chéat diéu khién, hé théng treo, do cing tuyén tinh,
dd clrng goc doc, dd crng gbéc ngang.

1. GIOI THIEU

Lwc ngang dat tai trong tdm thén xe gay ra
mo& men quay Mq =P» .h (P» — lirc ngang tac dung
vao trong tdm xe, h — khoang cach tir trong tam
cla xe t&i mat dwdng) lam trong tdm than xe bj
dich chuyén twong déi theo huéng tac dung cia
lwe, gid tri dich chuyén cda trong tam than xe phu
thudc vao lwc tac dung va do clrng géc ngang cua
HTT, né cing lam cho banh 16p bi bién dang
ngang tao ra goéc léch bén. M6 men quay Mq la
nguyén nhan gay ra sy bién dang cta HTT, anh
hwéng xau téi tinh chat diéu khién caa xe [1], [2],
[3], [4]. Ngwoc lai d& cirng tuyén tinh quyét dinh
dd clrng goéc ngang cia HTT va chinh d6 cing
go6c ngang cua HTT xac dinh gi& tri bién d dao
doéng theo phwong ngang cua trong tdm than xe.
Tuy nhién céc gia tri do cirng tuyén tinh, géc doc,
g6c ngang cua HTT thwong it dwgc trinh bay
trong cac tai lieu theo xe. M6t sb cong trinh
nghién ctru ngoai nwéc vé dong lwc hoc, tinh diéu

khién, tinh 6n én dinh cda xe chi yéu quan tam
nhiéu dén su twong tac banh 16p va nén dat [5],
[6], [7], [8], [9]sw tac dung cua Iwc ly tam khi quay
vong [10], [11], [12], [13]. Trong nwéc gan day co
coéng trinh [2] nghién clru vé tac dung cua tai
trong dong lén banh 16p.

Muc tiéu nghién clru cta bai bao la xac dinh
dé clrng tuyén tinh, géc doc, ngang cta HTT xe
hai cAu bang phwong phap thwc nghiém.

Két qua nghién ctru c6 thé 1am tai liéu tham
khao hiru ich cho cac nha thiét ké, khai thac xe,
cling nhw ap dung trong nghién cu chuyén sau
vé tinh diéu khién va 6n dinh cta xe khi quay
vong. Phuwong phap khéng qua phac tap tuy
nhién cho két qua tin cay, cé thé kiém ching
théng qua tiéu chuan vé diéu kién chuyén dong
ém dju cla xe.

DPbi twong chinh cGa nghién ciru la HTT
cliacac xe hai cau. Tuy nhién phwong phap tiép
can cho phép ap dung voi tat cd cac dong xe
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banh 16p, ké ca xe quan sw. Dé lay lam vi du tac
gia lay cac tham sb clia xe Renault Megan san
xuat nd&m 2005.

Bang 1. Mét sb théng sé co ban cua xe Renault

Megan
Renault
Nhan hiéu xe
Megan
Nam san xut 2005

Vmax 150 km/h

Cau cha dong Céusau
Khéi lwong toan bo 6 t6 khi day tai 1435 kg
Khéi lwong phan bd 1én cau truéc 1035 kg
Khéi lwong phan bd 1én cau sau 400 kg
Chiéu dai toan bd xe 4166 mm
Chiéu réng toan bd xe 1611 mm
Chiéu dai co s& cua xe 2424 mm
Chiéu réng theo vét banh xe ciu sau 1321 mm
Chiéu rong theo vét banh xe cau trwéc 1365 mm

2. PHUONG PHAP NGHIEN CUU

Dung cu thwc nghiém gdém: kich chuyén
dung tai trong 1,5 tan, luc ké, thwdc day, thuéc
cing, xa beng chuyén dung.

Pé xac dinh dd cing goc doc cta HTT ¢o
thanh 6n dinh hoac khéng cé thanh én dinh, dau
tién chung ta xac dinh d6 cirng tuyén tinh theo
phuwong thédng ding mbéi bén cha HTT
C.=C, +Cg; Trong dé:C,, - dd cieng tuyén tinh
& mdi bén cta cum treo cau trwéc, Cg, - do cling
tuyén tinh méi bén cta cum treo cau sau. Dé xac
dinh C,,, Cg ching ta can xac dinh do cing goc
doc cta cum treo cau trwéc C,, va cau sau C.
Dwéi day trinh bay so dd trinh tw xac dinh cac gia
tri: (1)

C‘PT:%_)CT:C_ZT_)CH:&
0 L 2 B,
-C.=C.+C,>C, =2C.(=)
M C C C Ti Si i C 2
Cms:_wT_)Cs:_qz)S_)CsF_s
0 L 2

2.1. Xac dinh d6 cirng gbéc doc cac cum treo
cau trwéc C ;.

DPé xac dinh d6 cing goc doc clia cac cum
treo cau trwdc ching ta lam nhuw sau:

Nguyén

Pat kich gan lwc ké vao tam gia truc cau
trwdc dé do lwe Fr (hinh 1). Ta tién hanh kich cau
xe dén khi banh xe bét dau r&i khéi mat dwong thi
dwng lai va ghi lai gia tri trén lwc ké (Luc Fr).

V
_______________ HT = h2 -h1
AN ¥
/‘ ! e Lem
HS == 4+ Jeasom=opomot . ‘ﬂ'}/ h.] h2
G 1
ls b ﬂ lFT
L I F

i
!

T

Hinh 1. M6 hinh xac dinh d6 cirng géc doc cac
cum treo cau trwdc Cor

ler — khoang cach tr tdm truc banh phia
trwdc dén diém dat kich dé do lwc Fr; It - khoang
cach tlr truc banh phia trwédc dén dwong thang
ding do gia tri Hr; Is — khoang cach tir truc banh
sau dén dwong thang ding do gia tri Hs; Hs — 1a
khodng céach tlr mat dwong dén diém diém do
phan dudi xe theo phwong thdng ding khi banh
trwdc bat dau roi khdi mat duwong; Fr,— lwc tac
dong lén kich theo phwong thang ding; b —
khodng céch tr trong tdm 6 t& dén truc banh xe
cau sau; ¢ — goc léch cua truc doc than xe trong
mat phang thdng ddng véi mat phang nam
ngang; hi — vi tri ban dau khi chwa kich cau xe
(khi d6 Iwc k& chi gia tri bing khong Fr = 0); h, —
vj tri khi kich cau xe dén thdi diém banh xe bat
dau roi khdi mat dwong; Hr,— sw dich chuyén cua
than xe theo phwong thang dng.

Khi tao Iwc kich nang lam cho than xe dich
chuyén theo phwong thadng ding mét doan Hr
nao do, lic nay truc doc than xe trong mat phang
thdng ding sé tao v&i mat phdng ndm ngang mot
géc ¢ (hinh 1) 1am xuét hién mé men quay M, =
Fr(L + ler). Gia tri cwe dai cla goc @max PNQ VOi
md men quay l&n nhat Myx = Frmax(L + lr7) dwoc
xac dinh nhuv sau:

q)max — M , rad (2)
L+l +1g
D4u (-) tng v&i trwong hop khi ma ta quan

séat thay d6 cao Hs gidm so v&i gia tri ban dau, tic
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la khi ta kich nang phan dau xe thi phan dudi xe
dich chuyén theo chiéu ngwoc lai. Néu phan dubi
xe cling dich chuyén én trén thi Hs mang dau (+),
trong trwdng hop nay Hs mang dau (-).

2.2. Xac dinh dé cirng go6c doc cac cum treo
cau sau C g

V&i mo hinh hoan toan twong ty chidng ta
xac dinh dd clrng goc doc cac cum treo cau sau.
Cach bb tri lwc ké va mé ta cac gia tri dwoc trinh
bay trén hinh 2.

Hg =hp'h1 v

-
e

Hinh 2. M6 hinh xac dinh d cirng g6c doc cum
treo cu sau Cys

les , - khoang cach tlr tam truc banh phia
sau dén diém dat kich dé do luc Fr, Is - khoang
cach tlr truc banh phia sau dén dwdng théng
ding do gia tri Hs; Fs — lwc tdc ddng theo phuong
thdng dirng; a — khoang cach t trong tdm dén
tam truc cta banh xe cu trwéc; ¢ - goc léch cla
than xe trong mat phang thang d*ng so v&i mat
phéng ndm ngang.; h; — vi tri ban dau khi chwa
nang xe (khi d6 déng hd do lwc chi gia tri bang 0,
Fs = 0); h - vi tri khi nAng xe dén thoi diém banh
16p bat dau roi khéi mat dwong; Hs — sw dich
chuyén cla than xe theo phwong thang ding tai
thoi diém banh xe phia sau bat dau roi khdi méat
duwong. Hr — d6 cao tr mat dwong dén diém do
trén than xe khi banh xe bat dau roi khdi mat
dudng.

a) Xac dinh goc 1&ch @max cla xe twong dbi
véi dwéng thdng ngang song song véi mat dét.

Gia tri cwc dai clia géc Qmax ng v&i mod
men x0an 1&n nhat Mymax = Frmax(L + Irs) N.m,
dwoc xac dinh nhw sau:

Nguyén
H, —(-H
Grox = M , rad (3)
L+1g+1;
Trong trwdng hop nay Hr mang dau (-), do dé:
Hg+H
Orax =——— rad (4)
L+g+l;

3. KET QUA NGHIEN clru VA THAO LUAN
3.1. Xac dinh do cirng g6c doc cua cac cum
treo cau trwérc
Dua trén so dd bo tri lwc ké nhw trén hinh 1

va phwong phap do nhw da trinh bay & trén, sau
ba lan do chung ta thu dwoc cac sb liéu quan sat
trén lwc ké dwoc trinh bay trong bang 2 dwdi day.

Bang 2. Cac tham sb do dwoc trong ba 1an thuc

nghiém xac dinh d clirng cum treo cau truwédc

Cac Bon g4 anthyc nghiem  Ciatr

tham Vi trung
s6 do 1 2 3 binh
Fr N 4449,6 4622,4 4492,8 4521,7

ler mm 465 463 464 464
Ir mm 472 474 473 473
s mm 430 432 431 431

0o N O o WODN B
T
3

mm 100 99 101 100

Hs mm 10 13 12 11,6
b mm 1211 1213 1212 1212
L mm 2422 2426 2424 2424

Mbi quan hé gitra d6 dich chuyén than xe h
tai diém do theo phuwong thdng ding va lwc nang
F dwoc thé hién & hinh 3.

Fd) 5000 -

4500

2000 1

3500

3000 /
2500 1 i
2000 "’J

1500 1 ! _,.-ﬁ"‘/

-

1000 __..-!"‘f
500 ]
1 .-'_-_,-‘:-F.-
1] 1 40 &0 80 100 120

b {mim)
Hinh 3. Méi lién hé gitra d6 dich chuyén than xe h
tai diém do theo phwong thang dirng va lwc nang F
Nhw da trinh bay & trén ching tac lan lwot
xac dinh dwoc cac gia tri sau:

Gia tri cwc dai @max, goc gilra truc doc than
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xe va dwdng ndm ngang, &ng véi mé men Ién
nhat Myx = Frmax(L + lr) = 4521,7.(2,424+0,464)
=13058 N.m, xac dinh nhw sau:

_H +Hg  100+116
L+l +1lg  2424+473+431

Do =0,034 rad

c6 thé kiém chirng gia tri goc ¢ theo so do trén:

H, 100

= —0,034 rad
L+l 2424 +473

Prmax =

Do cirng goéc doc C; cla cum treo cau
trwdc xac dinh nhuw sau:

M, 13058

L= = =3,8.10°N.m/rad
@ 0034

Vi d6 clrng tuyén tinh cta cum treo cau
trwde C;va do cieng goc doc C,; xac dinh theo

mdi quan hé Cer = CiL?2 nén
C 3,8.10°
[ ’ 4 A A i
=2 = =6,47.10" N/m. Vay d6é cin
G > 24247 W J

tuyén tinh cla mot cum treo (bén trai hoac phai)
la C, =CT7 =3,25.10*N/m.

3.2. Xac dinh d6 cirng gbéc doc cua cum treo
cau sau

BS tri lwc ké nhw mé ta trén hinh 2 va voi
cach lam twong ty nhw khi xac dinh dé cirng goc
doc cla cum treo cau truéc, chung ta xac dinh dé
crng goc doc clia cum treo cau sau.

Sau ba lan do chung ta thu dwoc céc sé liéu
quan sat trén lwc ké trinh bay trong bang 3.
Bang 3. Cac tham sé do dworc trong ba 1an thuc

nghiém xac dinh dé cing cum treo cau sau

Cac Don  Sb6 lan thuc nghiém Gia tri
théng Vi trung
sb do 1 2 3 binh
1 Fs N 3456 3499,2 3542 3499
2 IFs mm 1110 1112 1113 1111,6
3 Is mm 1130 1132 1131 1131
4 It mm 472 474 473 473
5 Hs mm 147 150 148 148,3
6 Hr mm 15 13 14 14
7 mm 1213 1211 1212 1212
8 L mm 2422 2426 2424 2424

Nguyén

Nhw da trinh bay & trén ching tac 1an lwot
xac dinh duwgc cac gia tri sau:

Gia tri cwc dai cia géc @max ng véi md
men xo0an l&n nhat: FrmadL + lrs)=
3499(2,424 + 1,1117)= 12371 N.m, dwoc xac dinh
nhw sau:

_HgtH,  148,33+14
L+, 2424 +1131+473

M(pmax=

=0,04 rad.

Prmax

D cirng goc doc clia cum treo ciu sau:
M
Cps == 12371 _ 3,09.10°N.m/rad
® 0,04

Vi d6 cirng tuyén tinh cGa cac cum treo cau
sau Csva d6 cirng goc doc C ¢ xac dinh theo moi
quan hé Ces = CsL? nén:

Cys 3,09.10°
2 24247

Vay dd cirng tuyén tinh ctia mét cum treo

(bén trai hoac bén phai) phia sau la:

=5,26.10" N/m.

C = % =2,63.10" N/m.

Si

3.3. Xac dinh dé cirng tuyén tinh theo phwong
thang dirng cta méi bén (bén trai, bén phai)
caa HTT
C. =C,, +Cq =3,25.10* +2,63.10" =5,88.10"N/m
3.4. D06 clrng gbc ngang HTT cua xe
2 2
C, =2CC(E)2 =CcB—=5,88.10“.ﬁ=5,27.104 N.m.
2 2 2
Téng d6 cirng tuyén tinh cac cum treo:

Cs = 2Cc = 2.5,88.10* = 11,76.10* N/m.
4. KET LUAN VA KIEN NGHI

Nhw vay véi cac dung cu thi nghiém dé
kiém, bang phuwong phap thwc nghiém khéng quéa
phtrc tap ching ta cé thé xac dinh dwoc twong
déi chinh xac dd cirng tuyén tinh, dd cirng goéc
doc va dé crng gbéc ngang cac HTT cla cac xe
hai cau. Va nhw da phan tich & trén, day la cac
gia tri quan trong dung dé tinh toan, danh gia tinh
diéu khién va tinh 6n dinh chdng lat cha cac xe
banh 16p, ké ca cac xe thiét giap quan sw. Day 13
hai trong s céac tinh chat déng hoc quan trong
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cta xe quyét dinh dén do6 an toan chuyén dong
cta xe banh 16p.

Do chinh xac cua két qud dat dwoc phu
thudc vao trinh do ky thuat vién thyc hanh do cac
sb liéu véi gia thiét lwc ké cd dd chinh xac cao.
Chinh vi yéu t6 d6 nén cang thwc hién nhiéu 1an
do két qua cho ra cang chinh x&c. Tuy nhién
chang ta c6 thé kiém nghiém céc sé liéu do dwa
vao tiéu chuan tan sbé dao déng riéng cho phép
dam bao diéu kién chuyén déng ém diu da dwoc
trinh bay trong céac tai liéu chuyén khao [4], [5].
Trong vi du nay c6 thé kiém chirng d6 chinh xac
gia tri do cing tuyén tinh bang cach so sanh tan
sb dao dong riéng vai diéu kién chuyén dong ém
diu cua xe.

Tan sb dao dong riéng cda xe:

4
a =[G = [HT610 4 76 101072107 S
m V103510 ~ 10,35
do a6 f,=2e =T =17 Hz
2m 2*3,14

Gia tri nay phu hgp véi cac tinh toan ly
thuyét vé diéu kién ddm bao chuyén déng ém diu
cla xe la: 1,2 < fc <2 Hz, [5].
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