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THIET KE HE THONG TREO CAU SAU CUA XE DIEN HaUI-EV2

THE REAR SUSPENSION DESIGN OF THE ELECTRIC VEHICLE HaUI-EV2

TOM TAT

Bai bao trinh bay n6i dung nghién ctiu thiét ké hé thong treo cau sau cho xe
dién HaUI-EV2. Dya trén cac thong s6 da cho clia xe dién co s&, phan t dan hoi la
nhip 14 duoc tinh ton thiét k& va m phong kiém nghiém bén béng phan mém
Ansys dé cho raduoc higu do tng suat va do dich chuyén ctia cac I nhip. Két qua
md phdng duwoc sir dung dé phén tich va danh gia dudi cac diéu kién lam viéc
khéc nhau. Ung sut sinh ra trén bé mét cc |4 nhip cén phai phi hop véi vat liéu
@ chon va dam béo dd bén. Chuyén vi clia cac 14 nhip phai dam béo khdng Ion
hon gi6i han cho phép vé dong hoc ctia hé thong treo cau sau theo thiét ké. Két
qué clia bai bao la co s¢ dé hoan thién thiét ké va ché tao mo hinh hé thong treo
cau sau trén xe dién HaUI-EV2 trong tuong lai.

Tir khod: Hé thdng treo, o bén, nhip 14, Ansys, HaUI-EV2.

ABSTRACT

This article presents the content of studying on the designing of rear
suspension of the electric vehicle HaUI-EV2. Based on the giving parameters of
the HaUI-EV2's concept, the springs were designed and simulated by Ansys
software to get the equivalent stress and deformation of the leaf springs. After
that, the results were analyzed and evaluated under the working conditions. The
equivalent stress on the surface along the leaf springs must be satisfied with
selected material and ensured the material fatigue. Moreover, the maximum
deformation of the any leaf spring is also under the limitation following the
kinetics calculating of the rear suspension. The achievement of this study is the
major factor to complete the design as well as manufacture of the rear
suspension system of electric car HaUI-EV2 in the near future.
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1. TONG QUAN NGHIEN CUU

Suv ém diu clia xe &nh huéng toi stiec khde nguoi lai va
chét lvgng cda hang hoéa trong khi tham gia giao théng da
phan duoc quyét dinh bdi hé thong treo. Do dé, tiéu chuén
clia hé théng treo ngay cang trd nén khat khe va doi hoi
nha s&n xuat phai dua ra nhirng thi€t k€ hop ly, phu hgp véi
yéu cau cla thj truong. Dwa vao nhirng chi tiéu da lva chon
ban dau nhv chi tiéu vé dd bén, chi tiéu vé do tin cay, chi
tiéu kinh té,... tac gia dd lva chon gidm chan két hgp nhip
la dé thiét ké 13p d&t cho hé théng treo cau sau clia xe dién

Nguyén Anh Ngoc

HaUI-EV2. Trong nghién cru nay, viéc tinh toan thiét ké cac
va kiém nghiém bén céc la nhip duoc gidi thiéu.
In

2.

Hinh 1. So d0 lyc téc dung Ién cac Ia nhip

Qua trinh nghién cru bd qua lyc doc tac dung Ién tai
nhip gay ra béi géc a [1] khi quai treo bi d&dt nghiéng vi né
khong anh huéng qua nhiéu dén dd bén cla nhip khi tinh
toan. Céc luc thang dirng tac dung lén nhip 1a bao gom:

Z,: Luc tac dung Ién nhip tir phia dam cam.

Z', Z": Tai trong thang dirng phan duoc treo tac dung
Ién hai tai nhip.

O trang thai tinh, ta c6:

1
Zn = be - E '(gbx +gc) (1)

Trong dé:

- Z,,: Phéan lyc tc dung Ién céc banh xe.

- Gpw 9. Trong luvgng clia banh xe va cau.

Vi cac thong s6 ban dau, tac gid da tinh toan dugc luc
tac dung lén céc 14 nhip & trong cac cong trinh nghién ctru
khac va dwa vao phan mém Ansys dé mo phong ra (rng suat
tac dung trén céc la nhip & trang thai tinh. Trong qua trinh
thiét ké, tac gia da dwa ra nhitng thay d6i vé thiét ké dé thu
dugc dugc két qua tét nhat vé mat (ng suat va chuyén vi
dé dam bao yéu cau vé dac tinh dong luc hoc ctia hé thong
treo cau sau xe dién HaUI-EV1.

2. THIET KE TINH TOAN SO BO CAC LA NHIiP

Dé tinh toan so b chiéu dai toan bd clia nhip Ln va cac
thong s6 lién quan, cac thong s da cho cla xe dién HaUl-
EV2 duogc dwa vao nhu chiéu dai co s& clia xe L; khoang
cach gitra hai quang nhip d; mé dun dan hdi cta vat liéu
ché tao thépE;...

* Tinh toan chiéu dai toan b6 ctia nhip L,

L,=(04 + 0,55).L

= (0,4 + 055).1860 = 744 +1023mm )
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L: chiéu dai co s& clia xe.
TUr két qua trén, chon L, = 1020mm.
Chon khoang cach gitra hai quang nhip: d =70 mm.
Tacé:L,=L,-2n (3)
Trong d6:n = d _10 35 mm.
2 2
Thay s6 vao cong thirc trén ta duoc:
L,=1020-70 =950mm.
Vi day la nhip elip lap ddi xting nén: Ly, = L, = 475 mm.
* Tinh toAn m6 men chéng udn clia nhip:
M6 men chéng uén (M,):
AR 3467,18.0,475°
S LN 4] A e A
n 1020
Trong dé:; Z': Lyc tac dung tai 1 bén tai nhip;
I,: Chiéu dai nlra hiéu dung mot bén quang nhip
M6 men quan tinh téng (J,.):
gk 2
UL, f 5
'0,4752.0,4752 '3467,18  6.14469.10°
3.8.10°.0,95 0,06
Hé sb bién dang nhip: & = 1,27
Hé s6 dan hdi: E = 8.10° N/mm?
M6 men chéng udn cua tiét dién [2]:
M, 884,13
““ o, 950.10°
M,. M6 men chéng uén;
Omax. NG suat udn cho phép cuc dai.

* Tinh to&n chiéu day clia cac la nhip hy,;:

M, - 884,13 (@)

=127

=9,3066510" (6)

Ta cé:
J -9
=X _ M =0,006602475m
W, 9,3066510

u

Chony = 0,004 mm. Chiéu cao trung binh cta tiét dién:
h, =2y =2.0,004 =0,008 m

* Tinh toan chiéu rong ctia la nhip chinh b:
Tacd: 6< % <10(m)=>0,048<b<0,08 m

Chon b =0,055 m =5,5cm

*Tinh toan a, clia cac la nhip:

Ta cé cong thic:
12.] ) .10°° .

e 23 _ 12.6,14469 103 _2.62 ci @
bh,, 0,055.0,008

DE dam bao di bén ciing nhu dé ché tao, nhém nghién

ctru da chon sd lanhipn =4,
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Dua vao cac théng s6 clia I nhip chinh ta ti€n hanh tinh
toan cac la nhip 2, 3, 4. M6 men quan tinh cla tiét dién la
nhip ngan nhat:

_bh® 0,055.0,008°
©12 12

Chona,.=12.

*Tinhtys6y:

Gia tri y phu thudc vao két cdu ctia bd nhip, ta c6 thé
chon ti s6 nay trong bang 1.

Bang 1. Bang gidtriy

J =2,34667.10"° 8)

o Gia tri y doi voi cac 14 nhip
Loai nhip - o UV PR
Lachinh | Lathr2 | LAtht3 | Caclatiép theo
Colathy2 il 6. 08 | 0§08 | 09+1 1
bang la chinh
Cac & c6 chiéu . . .
d3i khic nhau 05+0,7 | 07+09 | 09=+1 1

Néu nhip dugc néi voi ban 1& véi khung thi ¢ thé lay
gan gi6¢i han dudi. Néu cac dau nhip dat & g6i cao su thi lay
gan du6i han trén.

Nhw vay tachony, =0,6,y,=0,9,y,= 1.

*Tinh hé s6 K;:

Hé s6 K, la hé s6 tinh &nh hudng cua la nhip dudi cung
dén su phan bd (rng suat gitra cac la va duoc xac dinh theo
cong thuc:

J
K, = 1—ach£ =
i ‘]Z ‘]Z - ‘]cc

—9
(1122 2,34667. 1049
6,14469.10

=0,876427099
Trong d6: J.. M6 men quén tinh tiét dién 1a nhip ngén nhét.
0, = 1,2: Hé s8 su ting (’ng sudt trong |4 nhip ngan nhét.
* Tinh to&n chiéu dai ctia cac la nhip L;:

Sau khi da chon duoc cac thong s6 & trén, ta thay vao
cong thirc d€ tinh Ian lwot chiéu dai cac 14 nhip nhu sau:

Li+1 = Li =X

X = KoYi (PLy)Y, W K,Yi (PLy)d;
| % R 3P

6,14469.10°°
6,14469.10° —2,34667.10°

©)

(10)

(11)

Trong d6: J;; M6 men quan tinh ti€t dién la nhip thi nhat.
+ L& th(* nhat c6 chiéu dai L,= 1020 mm
+Lathtr2 (i=1)

Lz = L1 =X (12)
K vy.LJ
X, = p\;l 191
> (13)
_ 0, 876427099.0,7.1020.2,34667.10°°

=53,63mm

6,14469.10°°
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L, =L, —X, =1020-53,63 = 966,37 mm
=>chon L, =966mm

+Latht 3
L, =L, —X, (14)
Tinh B,:
KJ
B, :ﬁ(gl_ﬂJ
L, Js
966 0,876427099.2,34667.10°° 15
= 1-= — =0,962997
1020 6,14469.10
X, = prsz']z
B, (16)
0,876427099.0,7.966.2.2,34667.10°
= — =129,96mm
6,14469.107°.0,962997
Vay L, =966-129,66 =836,4 mm
=>Chon L; =836mm
+Latht 4
L, =L, —x, (17
Lz I-1 Ksz
By =t
L, Ly B, (18)
-9
_ 966 1020 0, 876427099.;1, 69333.10 —0,033407
836 836 6,14469.10°.0,962997
K. y.L.J
EP2s (19)

~ 0,876427099.0,9.1020.3.2,34667.10"°
© 6,14469.10°.0,962997.0,933407
L, =L, —x, =836-268,52 = 567,88 mm
Vay chon x; =568 mm
Tong hop lai, thu duge bang théng so tinh toan clia cac
I& nhip nhu bang 2.
Béng 2. Bang thdng s tinh toan céc 14 nhip

=268,52

STT Chiéudaicaclanhip | Thanhphanx | Thanhphanp
1 L, = 1020
2 L,=L,-x =966 ¥ = 53,63 B,=0,962997
3 L,=L,-x =836 X, = 129,96 B, =0,933407
4 L, = Ly- X, =568 X, = 268,52

3. MO PHONG VA CAI TIEN THIET KE CUA HE THONG TREO

Béng nhitng théng s6 co ban dugc tinh toan so bd &
phan trén, nhip cta xe dién HaUI-EV2 thiét ké nhu trong
hinh 2.

O trang thai tinh nhip chiu luc tir khung xe va cau xe.
Cac diéu kién rang budc duwoc thiét 1ap ban dau nhuw cac
thanh phan lyc & vi tri mdi tén mau dé; ngam & gia do
guang treo; chuyén déng quay dam bao mé hinh hoat
ddéng dang véi dong hoc clia hé thdng treo nhip trén thuc
té (hinh 3).

&
N
| @
® |

.
Hinh 2. Két cau nhip clia hé thdng treo sau xe dién HaUI-EV2

Hinh 3. So d0 dat lyc ctia nhip 4

Sau khi thiét |ap cac diéu kién vé hinh dang, kich thuéc
so bd va diéu kién vé tai trong. M6 hinh nhip l& dwoc md
phong dé kiém nghiém bén bang phan mém Ansys dé tinh
toan ra tng suat va chuyén vi Ién nhat clia nhip [3]. Két qua
mo phdng dugc cho & hinh 4 va .

o0 15000 30000 mm)
[ S—— S—
0 0

X
Hinh 4. Ung suét sinh ra tai nhip
Nhin vao biéu dé (rng suét hinh 4, ta thay noi chiu tng
sudt I6n nhat doé la mau doé & canh phia tai quang treo di
déng cla nhip 1a 441Mpa so v6i ’ng suét Ién nhat ma vat
lieu 50Crv4 cé thé chiu duwoc la 1200Mpa [4] thi day la la
nhip an toan. Hé s an toan sé Ién t&i hon 2. Vi vay, khi xe
chiu tai trong vuot mic cho phép van sé& hoat dong t6t va
dam bdo an toan.
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i

Hinh 5. Chuyén vi clianhip 1

K&t qua hinh 5 cho thay, do dich chuyén nay thap hon
so vGi dd vong tinh ft ban dau dwa ra la 200mm. Nhv vay,
nhip d& dat yéu cau ban dau dvara.

Mac du vat liéu ctia nhip c6 thé chiu dwoc (ng suat Ion
nhung & vi tri mau do6 hién thj trén biéu do (ng suét cho
thay su chénh léch (ng suét gitta hai bén tai nhip (hinh 4).
Viéc mét can bang nhu vay sé lam Ia nhip chinh c6 do bén
khong cao. Vi (rng sudt Ién nhét tap trung & phan gan tai
nhip phia bén gia d& di ddng nén tac gia da thay doi la nhip
th( hai vé do dai va cau tao cla tai nhip nhw hinh 6.

Hinh 6. Két cu clia nhip sau cai tién

Bang phuong phap mo phéng [5] tuvong ty déi vai la
nhip chwa cai tién, két qua thu dwgc da tét hon rat nhiéu.
Ung suét va chuyén vi clia cac la nhip da giam dang ké nhu
trén hinh 7 va 8.

1) mn 2000 mm)
i

Hinh 7. Ung suét sinh ra trén nhip sau cai tién

Hinh 7 md ta rng suéat tac dung cla trén 14 nhip chinh.
Tl khoang 400Mpa xudng con 200Mpa tai cing mét vi tri.
Luc tac dung tap trung nhiéu hon vao & trung tam cla bo
nhip, diéu nay gilp cho thay tai trong phan b6 da tré 1én
dong déu hon. Vay cai tién da c6 hiéu qua.
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Hinh 8. Dd dich chuyén clia nhip

Qua hinh 8 c6 thé thdy duoc rang, do dich chuyén cla
nhip d& giam, chirng té rang nhip da tré 1én citng hon so
v6i ban dau, 32mm so véi 41mm. Nhu vay, két cdu cla nhip
da tré Ién clring hon do d6 dd vong tinh cling gidm di mot
lwvgng dang ké. Diéu nay cé thé anh hwang téi dé ém diu
chuyén dong cua xe. Tuy nhién, trong nghién ciru nay chi
guan tam dén d6 bén va déng hoc clia hé théng treo cau
sau xe dién HaUI-EV2. Phan kiém nghiém dac tinh dao
doéng va do ém diu chuyén dong cuia xe s& dwgc nghién
clru va cdng bd trong thoi gian téi.

4. KET LUAN

Bai bao da céng bo két qua nghién clru ban dau vé hé
thong treo cau sau xe dién HaUI-EV2. Cac thdng s6 vé két
cdu cla nhip dwgc tinh toan so bd va kiém nghiém bén
bang phan mém Ansys. Két qua cho thay (*ng suét tvong
dwong sinh ra gitra cac bé mat 14 nhip ddm bao da bén véi
hé s6 an toan loén. Nhdm cai thién chat lvong va dam bao
an toan moi, két ciu nhip dugc cai tién nham giam (ng
sudt I&n nhat tap trung tai quang treo di dong tir 441MPa
xuéng con chi khoang 200MPa. b6 vdng tinh clia hé théng
dam bao nam trong gidi han cho phép véi cac thong s6 lva
chon ban dau.

Céac két qué cla bai bao sé déng gép phan quan trong
trong qua trinh md phong dao dong clia toan bd xe dé
kiém tra diéu kién ém diu chuyén dong trong cac nghién
ctu tiép theo.
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