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Improved design of electric vehicle frame based on ANSYS

GE Jin-pei, LONG Hai-yang, JU Li-ying, LI Yao-gang
(North China University of Science and Technology, Tangshan 063009, China)

Abstract: Aiming at the problem that the structure design of a certain type of electric vehicle frame whether it is reasonable, the structure ri-
gidity, strength and dynamic characteristic of the frame were studied. Firstly, the finite element model of the frame structure was established
by the Concept in the Workbench. The frame under full load bending and emergency braking of displacement and stress distribution was ana-
lyzsed. And then the structure mode of the frame was studied by using the Block Lanczos method. The first six order natural frequencies of
the frame under full load bending condition were extracted. Aiming at the problem of poor dynamic performance of frame structure, the corre-
sponding improvement scheme was put forward: the elastic component of the rear suspension of the frame is changed from the original spiral
spring to the leaf spring. The improved frame was checked. And the results indicate that the displacement and deformation of the frame is re-
duced, the stress of the structure is reduced, and the natural frequency of the lower order is improved, which illustrates that the improved
scheme is reasonable and provide reference and basis for the design and improvement of the frame.

Key words: ANSYS; frame; finite element; structural improvement

TRAN 3 %2 B85 Hg A A BROCER S A7 B TH3E
PR PRI A i, [ A APt R R BIE TS B TR TR A, 5 KA
B PR A RGBS 07 HAOR R 28 7= AT i A

0 3l F
b BT AR T SR R UR B A

2 )1 AL BRI TR B RS2k [ A N AR 9 25 S A AT
JIr LB 4R AN R I, 2275 18 42 200 B L A8 1Y o
B RIEE R R sh A5 R0 . RAE 12D 60 4EAT,
I S A 15 A BR T3 73 B 22 S o 88 T 2 40 407 5
AR 70 ARAX, S TR TS5 AL 20 R Y NAS-

U H H#3:2016 - 05 - 24
EETE : EHR A RBAR SR IR H (50975076 )

Ho 2014 AF AR BT R 22 A9 A7 S0 A QAT R Ak
WFFE A5 7 a2 A SRR FE W B 26 PE T, 4 o ik
26.3% WZEIE . HRT, A BROCHAEA N T 454
J12E b, s 15 b, A BT B AR 0 A,
PR J5 HHS T R

TEFEB N KR (1990 - ), L bk N Bk A, BB BT I T, E-mail : gejinpei2010@ 163. com

BISERERE AN N, 5B, #4%. E-mail ; jxlyg@ heuu. edu. cn



5511 4

A, A5 T ANSYS HHL Bl 4 AR B

- 1365 -

DA — B0 5 L Bl AR R S AR AR T P A Ay
BROCHERY o ph THZ R Bl 42 AR SE Bl Fp e BT
872, A BROC T R B AR A W BE AN, sh 254
RERR 2% A b B AT et it o

ABEFE H AR UE G AA AR A6 F T,
A HE R g R ARy [ A AR

1 AR HA IROC o Hr

WS Se L A BRICH A4 Workbench H ) [
R RERIE Design Modeler, G g4 (B HI) 4R J5 %
FERN | A B0 S TR R T 2 AR, B AT A5 3 A
FROCECHL, &l 1 FiR o

K1 R EROTRE Y
TR R M A 26 3 o 2K 4 R A e A
EERET G, HARRPE N 1 s

®1 FREMNWREERNFHNE

by TRPERL R PPEAR Jit i
PR epa TR s fMPa BB MPa
0235 207 0.3 7850 375-460 235

ZEZR L A B 3R 2 A B A RS AR it
BB AL E T A U R RS

BN 2 s,
K2 EBESHRERHBETKRAD
o faf - U - 7 i}
i EA S Btk B SN
1 HUREES g XA E A 35+6+9 #1490
2 T % B H AR i 70 +10 3 2352
3 Te & B AR E & 70 +10 4 3136
4 T F AR E & 70 +10 4 3136
5 e & I A E i 70 +10 4 3136
6 TR 4 E WL 50 3 1470
7 TR A E W 50 3 1470
BB VE AE 48 B s B R 2 Fis .
R < N G E N = 7 )

a1

/

S —— = v o
E2 R
A IR ) R AR DL R R R i i — 7 R Y
P AR BRI A T B LY

P T — T 25 i A B ) B T X A A A T
oy TR
1.1 #HHEHIR

TEH 287 i B0 70 SR, AR 580 i JA 2 2R
SABRE 4 S SARANHE N E AR . FEIZ BT A
BREGOERS LI 2 I FNAL G 1 ) o0 A s R A TAL 3 iz

(b) ZEHA A I
B3 s i T AT

M3 PRI, AR R AR R 2.074 5 mm, &
A AE BRI K A, N ) e KB R 103. 63 MPa,
A7 A E A ik R
1.2 E2HzhTR

R 2N TN, ASHE 58 % ZE 20 Fir 20 S i Ab
it JIN A RS A TR J R S A5 b %o A e B N B B T
it SIS S 29 5, U A, 30 55 7E 42 204 7 38 5 Ta) it i —A4~
0. 8g [ PR il fim 3 2 e A5 40L 1) 2y Bsf 7™ A= 8 A5 o 3kt
B HEAENE T, 580 LR A M4 4 I
Tt =K 4 iR

1257
0.83797

041898
0 Min

(b) UL R 7
K4 B2 T 4800 = K



- 1366 - L

T H33 %

& 4 A A, 80 AR TEAE 3. 770 9 mm, )&
RAFEEIER , B R )k 88,852 MPa,
1.3 EEHH

BT EEERE ST 4509 B PR sh R, FL i H AR
SR SR A LA IR, S5 R R B4
B AR T S R R . Bk R R is s R A &
A

[M]{6"} +[C]{8'f + [K]{&l = [P(1)} (1)
K [M],[C, [ K]— S5F 10 it 5 B | BHJE R R A
WIBEHERE; 181, 1P (1) | — {i% ) B RN 38 A ) £

ToBHJe PR v o

[M]1{6"} +[K]{éf = {0} (2)
TI(2) AL RN
S = dsin(wt) (3)
A (3) AA(2) 15
([K] - w’[M]) {8} = {0} (4)

KIETTRE(4) WRFAEE o] ARFAEIIHE 1S, |, AR
[ = o2 SRIGAHGRIEZS IR £, PRk 1) R 4548
AR SR T
AHEFEE i3z H] Workbench ZF4 4 Q0 17 i
7 SIS 73 #T , 8 H Block Lanczos k3250 T 25 il T-40
RIS A R S KA AR ISR 3 R
x3 BREEREEHEREACBELE

B %k S /Ha IRARAEFS /mm
1 13.658 1.685 6
2 21.356 2.788
3 26.523 2.3191
4 28.418 3.567 9
5 34.175 3.309 6
6 41.839 3.7323

BB YR Bl R 75 R 20 R AN P-4 3 TS
Rk shHLBOR A IR 5 1R DA b B 5 4 4
F B A 5 M B A R ) 2 2 2 R S5
P ] A 40 5 R T A AR TR T 2 2 A s Ak e R 2R
R A A3 12 2 [ A 0% 5 T AR IR AR I, 4
Bt RE 2 AR IR B G o A AR AE S BR T AR 2R AF T 1Y
HAABRBIARA 3 B, — B T 45 AP A5 R
PIRIRAR T 1L Ha, 907 5048 9 11D 75 20 Hz L
U A Al T 1 [ S AR — Bk 6 Hz ~
15 Hz, AR - BRASHE A — 00 3 A ek TRl 4314
AR 2T A [ A R N

2 BEIRTE

TE 7RIS 32 J1 0 B i, AR5 e B 42 2
HRER A B AT AR R o S 0 A ] AR By
AT S TR TR R P, 4 1 T AN, 4

PRI G K , 75 S B 1 L [ ] BB 2 PR AR AT I A7 i
IO e A AR I [ A7 A3 R 42 0 B8 O B AR B i 52
BRI E AT TR N -

BTN
w = ﬂ(EMIdx)dx+Cx +D (6)

P il — I TR A R TT 18] 50— R M— 2
i3 E— BORFSRAPER s T— B C, D— BUMEHL

BN AT LR o 07 8 ARy T e m] DL
ARSI SR B R L SRR AR | R )
AR bRk S A A DG BV L 5 B
A5 B2 1) D5 5 A G (R S R, D/ N R R AR I
FIIT RS2 (25 R, S 4R W 16 TIT RSG5 45 A0 O
BV ORI G- 85 BRI AT T kit A IS
ARZRRPETTIF R R A MR e 5 B DA — ZH A AR L
PR 2 A SO GBI 4 A SCHE R A RO A 3 T TS
SHERIBSE

3 R EAREE A BRIT o A

3.1 #EaWm

ARG X B 2 2Rt [+ B SR — R A 28y
BN BT R R E Hh TO0 T 2R
RS AL 5 ) = RN S Fios

-0.49263 Min

(b) ZELRH AR 1 7
K5 ok s AR RS i o0 2 = K

SR TN a5 B0 e nlmn, 24880 B A8 12
H1JESR 92,074 5 mmU/NE 1.302 9 mm , 5 FC2H 2
J71h B [9103. 63 MPalii/N5) 54. 642 MPa,



5511 3

A, A5 T ANSYS HHL Bl 4 AR B

- 1367 -

E =N F MRV N B Yl 2 22 N S R | EE R Y VA
=EE 6 FR.

2 15437
13721
1.2006

1.0291

0.85758
0.68607
0.51455
0.34303
0.17152

47.603

= 40735
33.868
H 2
]
20.132
13.264
6.3967
-0.47101 Min

(b) QAL N7
K6 Bt/ AR 2l sh TO0 T b=

SRS A ] 4 X b AT A5 3, 42 48 el i A
KAIFREZETEAE R 3. 770 9 mm, Pt j5 A 1.548 7 mm,
UHERT 4 2R e K5 I JI(E 88, 852 MPa, Uitk J5 Ky
61.338 MPa,

3.2 MHEFEREESW

[] J 2R — A, A BIF S0 0 i s A2 R R AT TR )

BT, A5 20 O AR 7S B A A0 A R

LA 4 s .
R4 BWHAREREFMEREAUBERE
i Wi/ Ha HRARAF/ mm

1 21.006 2.748 5
2 31.439 4.639 8
3 33.707 3.016 5
4 47.789 4.738 8
5 50.913 5.163 6
6 51.927 4.448 2

XFEER 3, AT LTSN, ot s 4 A8 i) — B R A e
B ey, L S TR Dl AT 3 A A 5 2R A 4 [ A
AL, AR R T AR B A A

4 LERE

M TR SRR TR R rh R AR B ISR 2E
ARBEFEXT AT 05 BT, 45 R R A 2R M AN
AERHERE . EEGSAROCIIERAN A2 g iR

A5 AR

W7 — R GE o X IR A RO A AR A
it % 2 T Sl AR BT AT BRIT A A AR, R B
P54 DM BE i YA P4, O B AR SR A R AR By
[ A AR LA I ey, S 8 T IR A 1 3
PREVA A o BT A ROBR T 2R S A
P, DR R SR O BT I A Bl O R AR A M it
THEMSE

AHFGCRAER AT BROC/ AT B i Sk DL
IR T 58 ik Z I I, 76T — B Bef Xl 4248
SR TSR R AR b BB IEIZ T S AT AT

£ % ik ( References) :

[1] ABDELAL G F, COOPER J E, ROBOTHAM A J. Reliabil-
ity assessment of 3D space frame structures applying stochas-
tic finite element analysis[ J]. Internation Journal of Me-
chanics & Materials in Design,2011,9(1) :1-9.

(2] VAR ZERE,E W, 5. JET HyperWorks fYHL 3175
AR ITHHT[T]. ST K224 B AR
f,2014,37(1) :6-9,77.

[3] CARROLL, G. F. A Primer for Finite Element in Elastic
Structures| M |. Colorado; Wiley,1999.

(4] FEAl8. ZI0REr 2 4 G- 2285 BRoT A el [ D]
BB B TR 2R % TR B ,2010.

[5] ) 2. ANSYS Workbench JERfi #2550 PRAw [ M. 2
JiR- ALt o KRR R AR, 2014

(6] BT, B J7, 2. FET ANSYS By ALK MY
AL T]. e SR AP, 2015,33(6) :51-53.

(7] AREEIE, X 3R, 0 k. g sk E RS KA Rt
3R LT]. HULBBE S il ,2011(8) :3941.

(8] %, LT, TARH, 4. 070 A E 4 AR AT R OT
SAHELI]. TARHLAK 2008 ,39(11) :29-32,88.

(9] Sk, R, E M LT3 T4 TR K
ARRICHTLT ] BT, 2015,33(1) :95-97.

[10] B8, S0k, XS M, 45, GOR) L 3l 4 22 8 i 25 K T

NS BETSE [T ] Hl3E 0 A 34k, 2015,37 (12)
11-14.

[11] HAO Shu-ying, CHEN Yu-shu. Application of substructure
to nonlinear dynamic system analysis [ J ]. Journal of
Tianjin University ,2001,34(3) :295-299.

[12] #EEWE, T OB XMEME, 55 TY BT A EH 4 45288075
FRPERBCT A L ] AL S5 58 ,2014(3) :27-29.

[13] E & CA6120U22D1 #I% Z A58 1) Bl L3R 3 Az 55
SARTL D] MR W R U AR R A= L AR 2% Be,
2010.

[14] pmssC, RSl 3 PRI TIM ] 4 b Jb st &
GHH AL, 2011,

[4REEK 5E]

XA, e RSO, A5 22T ANSYS (LB A 2R e B[] HLE TR ,2016,33 (11) 11364 - 1367.
GE Jin-pei, LONG Hai-yang, JU Li-ying, et al. Improved design of electric vehicle frame Based on ANSYS[ J]. Journal of Mechanical & Electrical Engineer-

ing, 2016,33(11) :1364 - 1367.

<<Hl%lﬁ>>%#§;http .//WWW. meem. com. cn





