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Abstract; In order to improve the wheel performance of a class A car platform, the design
process should be fit for the structure durable requirements through the bench tests. A virtual test
bench was built to predict rapidly the wheel stress on the bench. The strain test of bench was
compared with the simulation considering the effects of various influencing factors such as the bolt
preload value, the interaction of contact area of spherical bolt and spoke, weld simulation,
assembly surplus between the wheel rim and spokes, loading axis stiffness, stamping process, etc.
Different schemes were all analyzed. The size of wheel rim and spokes was scanned. The
thickness change of the stamping process to produce spokes was measured. The finite element
model parameters were modified to make the simulation strain output more similar to the measured
ones, and thus more accurate bench test simulation was established.

Key words: bench test; virtual test bench; strain gauge; parameter modification

BRI A AR BRI B AR A TR G AT B
AR R AR R 4 T SR A AR 20K, 4R AR 2
AT R B 5 JRE R AR A2 5 4 T 0 R I )l 2R
SR AT (g A TR i v S S
TR SR A A, 3 i) A 1) 5 55 X S R 5 ik
5 b, AR T A i g A R] L et
A7 AU 57 16 e o 4 Sl R 09 57 1 5 oA

KRB 2015 -12 -28

FECSE (3 B, 3 AR AT L A4 e BT 4 e
[ B A5 A BN 390 7. DRI o f 4L 3
Eas il atice R LR R DIVPAR INASUI e X B VS
o] SRR O

OISR BT T A S A A R AR AR
MRS AR I8 55 75 i (4 S 0 KL, S Sr 5 i 8
R AR RS AL A B B il 4 25 3 55 A BROTASE

BETH. HEHARBESEHIE (51575232) ; A RHE T E S0 H (20160204018 ) .
EER: KB (1984 - ), 3 MK EN, HMREM A XIEM(1966 - ), &, HHEFEN, HHRRFEHEE.



846 ARRXFFR(BAFFIR)

% 38 A

R, 2Rk A S AR AR A 2 X 4R
JS2 3 53 A A AR W) AEA BROC ST A v 2200
A A5 A3 T4 A58 , B 5 [ % AR AL
RIS IVPIE RPN A /I e S (g
M Ze 5825 il 57 75 i i 25 R T S oA 05 L
ZERL T HERR. I8 b Kocabicak 45 2% # 7€ 4 Jifi {5 1L
FEBOT I TR A B

ARICE M A FA TG R BEATHR 3
SIRPERRE | B 4% Fe il LA A 58 o 1 (2
TR ) |, [ I 98 SIS 3 Ak B E R 1, 22 I 5
e 17 , 25 BB A% Mol PR 00017 O BE i R2 ), X
LR FROTHE I BEAT 2 BB IE. U 5 fiE
i ERAEALL 5 SR (4 17 1 RS, DA T RE 8 B 41
B T 4 7™ i ) TSP

1 R E S (5 B HE A A

1.1 BHRERNBRES

M T 458 5 A0 sh A A, SR A 2410
TR, HARELREE R, O 1 SR EE IR A A
R A0 FROTHE B I 56 TIE AR R A i 4, X 58
IR R AT RIS T 2. [ 8 19 -5 M 42 fih 14 2
B ERAR T RGN 60 kg B AYERIR 7R TR M
A6 XL ] B8 7 A A, A 1 .

B1 KBRS H

Fig. 1 Distribution of strain gauge
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Table 1  Shell element and solid element strain
output comparison
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3 12.8 12.9 -0.8 12.6 1.4
4 13.5 12.5 7.4 12.9 4.3
5 13.8 12.3 10.9 12.6 9.0
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Fig. 2 Device map for bending fatigue test
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Fig. 3 Finite element model of virtual test bench
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Table 2 Calculation accuracy comparison of shell
element and solid element model
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1 1230 1104 -10 1128 -8
2 1302 1199 -8 1171 -10
3 1239 1071 -14 1098 -11
4 1204 1128 -6 1121 -7
5 1208 1 066 -12 1078 -11
6 1232 1580 28 1427 16
7 1236 1774 44 1564 27
8 1228 1412 15 1364 11
9 1095 1727 58 1561 43
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Fig. 4 Two order bending mode displacement of the
loading axis around X axis ( 360. 4 Hz)
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Fig. 5 3D scanning of the wheel model
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Table 3 Spoke thickness parameter modification of the
strain output simulation and experiment

comparison
o e ErEEEm
N e v L 1
1 1230 1105 -10
2 1302 1243 -5
3 1239 1124 -9
4 1204 1151 -4
5 1208 1135 -6
6 1232 1278 4
7 1236 1305 6
8 1228 1286 5
9 1 095 1201 10
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