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Rib equivalence model of CAE analysis in car body concept design phase
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(1. Department of Automobile, Hubei Automotive Industries Institute, Shiyan 442002, China; 2. College of Automotive

Engineering, ] ilin University, Changchun 130022, China)

Abstract: A rib equivalence model was proposed based on the equavalence theory of the bas element

stiffness. Through a contrast analysis between the equivalence model and the traditional detailed

model, the accuracy of the equivalence model was improved. A group of experiments was designed and

performed to validate the equivalence model. The result provides a reference for the improving the

accuracy and the effectiveness of CAE in the car body concept disign phase.
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Fig. 1 The equivalent principle on the rib
AR S A5 RTT 1 5 — 2 R S A A i 5ik 5 Y
YRR A T A B 1 A 2 N AR AL SR R
T 375 P -5 EG AR T TR ER A [ Y B2 B 0 A A O 3
7 o B I R B TTASE R IR IR P A R 7 Y
fr ', Hon I an & 2 feos Hoh 1 2 (o) i dle v
[F1) B 5,y 2% BT ASE ) Y AT

)
ﬂlhgk T L3
(a) (b)

B2 mEHRATKRIETEE

Fig.2 The beam model for simulating the rib
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Fig. 3 The method for correcting the section parameters
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Fig. 4 Three models

Zead oy M A B SF AT B W B IR AN O 58 4 — B
4 AR B A ROSE B AN TR 2 25T W BE Lt AN T

T 3 Ao DR g A A B A SR S I L R
] 56 AR ML A SO 1 T 9 S5 R0m 5 A -
S A o A5 A M BE 5 % B ST AR TR 5 A0 S
JE AR I EE B A ML S SEE CE R RSP 3IMED 5
TRIEZHYHCAE N A5G, I B R K.
WSRO i W RE LGS M 385 i (R B
KREDKEA ar FIRCKERED K ER b, -EZ A
h A S CE R R RMED SR E A HEfE D NS B

atb
2 atb
N—ih = on (5)

R T ARSI Y 4 2R S B — B 4R 2 X AR
TS B AT B IE . B W0 25 5 4 A A IE
FC L T LB S A8 I A B il AR . DR 9 Y
AP 32 R a3 07 1) B BT 25 W0 B LB IE
SERHOFIRRBI T < J7 W A2 i B . R
B T7 V5 2 K S SO K R B0 25 AR PR R R L — B
TE 2R 550 (o A5 285 R D 2 0 R A — 2 ok
Bl M4 1, B IE RECY x, xR EE

A AT AFE] T A SRIBIE R R « 2
it

JW+2'945’ 1< h<5
—
1()-1432“_’_")—0,397}1—0—4. 902, 5<"h<I8
(6)

FH L B 25 8% 07 A AE T I 2 2 R A 2 R
PR HOC T = 07 1w (025 i 15Tk o ofe LA IE R AR «
Ca fE A 22 6 THBE ) 390 e 25 2801 I ) 3k 30
gﬁc

3 AR AL 56 5 Ik

RIS AY A > K 300 mm, 95 100 mm,
JE 0.7 mm PRk, BRIl 2. 01X 10" Pa,
THAN N 0. 25, % 8 7800 kg/m”, Ji IR A% FR A
230 MPa, 43 JI7EH AN T 30 X20 X 4,30 X
16 X8 Fl1 30 X 12X 12 (AL mm) — Bl K4S A i 5k
i s = B AR B IR R N 5 BTAR . KA A R
A )T Al — itk R B IS B b 7 A g in 2
i o IEIC N NS B AL S o H AR R AR Y 25 )
. ZJa gy SIS AR RN R bR S —
FE AT B RY 7 T s A i 0 B e bR A SRR
T P — AR I 3% ok S5 A0 5 A7 o X A5 7R i o 5 3
B — R R I B A A HEA TSR O TR 5k
65 0 75 1) W BE K L 25 SR 1 TR .

5 HIEER
Fig.5 Test models
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Table 1 The stiffness by simulating compared to

the test one

e 5 A5 D R 5 R RlE
RoF/mm RIE/(N s mm™) R/ (N« mm™1)
30X 20X 4 4. 497 4.973
30X 16X 8 23.437 25.021

30X12X12 59.523 56. 180




+ 1434 -

THRRXFFROT F R)

% 39 A&

Wk 1 AT LA 7 B R R W S
T8 PO 9 T 2 AR 22 B AR 10 00 LN L %) A58 LUK JiE
B R R

4 ZERE

PR T — R 8 IE B2 ST Y 4 A I 2 80 T
R SE RO 09 T7 i IR AT TR E i 52
BUEIE. 450 TIPSR IE R B 20, iR B X
B LSBT B B 4 B CAE 23 H A 2 A %

SH WK

(1] &R R4 IR BeitF & CAE B H =251 [T].
RS B A 52007 ,26(1) - 76-77.
Xu Zhi-gang, Wu Jin. The trilogy of CAE application
for the development of automotive design[]J]. Mi-
crocomputer & Its Application,2007,26(1) ;76-77.

[ 2 ] Kuo E Y,Mehta P R. Reliability and quality of body
concept CAE models for design direction studies[ C]
// SAE Paper,2006-01-1617,

[ 3 ] Chang J Michael. Modelling and design for vehicle
pitch and drop of body-on-frame vehicles[ C]// SAE

Paper,2005-01-0356.

[4 ] Fvl0F, &2 5igk, & 2. ZEAE& 3T BEH FEM i
175G BOTRBEFELT ] A, 2000(4) :6-8.

Qiao Shu-ping, Li Zhuo-sen, Huang Jin-ling. Study
on car body design with FEM at the concept design
stage[ ] ]. Automobile Technology,2000(4) ;6-8.

[ 5 1 R BRARE. A& BT B B 42 5 J0ik o3 1 i Y
K= S BARACBE R LT ] IR EH AR . 2003(5) :5-8.
Zhuang Wei-min, Chen Dong-ping. Study on passen-
ger car parameterized analysis model and optimizat
ion of control parameters during concept design
phase[ J]. Automobile Technology,2003(5) :5-8.

[ 6 ] Powers J,Agrawal H,Perumalswami P. CAE predic-
tion and test correlation for body sheet metal[ C]/
SAE Paper,2006-01-0828.

[ 7] Wen ] H. Optimization analysis in utility vehicle Golf
car simulation[ ] ]. SAE Paper,2006-01-3457.

[8 ] WAt . BRILIE. CAE R4 IF R s A )], o
[ /K32 BB R, 2007,5(8) : 149-150.

Wen Zhi-wei, Chen Jiang-hai. The application of
CAE to development of automotive[ J]. China Water
Transport(Theory Edition) ,2007,5(8) :149-150.



