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Stamping Process Optimization of Engineering Vehicle Disk Based on
ANSYS/LS-DYNA

LI Hao, WANG Qiang

(School of Mechanical Engineering, University of Jinan, Jinan 250022, China)

ABSTRACT: The paper aims to solve the problem of over thinning of engineering vehicle’s spoke in existing stamping process.
A FEM model of 26.5X24 spoke was established based on ANSYS/LS-DYNA software to explore cause of spoke's over thin-
ning by analyzing plastic deformation. By performing orthogonal test, law of influence of auxiliary hole diameter and relative
die on wall thinning was analyzed. Besides, stamping order was changed to improve the existing process. When auxiliary hole
diameter of the blank was 200 mm and relative tool gap was 1.75, the maximum thinning rate of spoke decreased from 31.30%
to 6.09%, and range value of auxiliary hole diameter was far greater than that of tool gap. Provided with the same process para-
meters, the maximum wall thinning rate decreased from 6.09% to 2.61% by improving process. The auxiliary hole diameter is
the main factor affecting wall thinning, which can be effectively restrained by increasing auxiliary hole diameter of spoke or
performing drawing process in reasonable order. In addition, new stamping process has better effects in restraining thinning of
spoke provided with the optimal factors and levels.
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Fig.1 Schematic diagram of wheel
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Fig.3 Schematic diagram of present stamping process for spoke



2017 4% 05 H

Kl 4 GE R BE R
Fig.4 Wall thinning of spoke
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Fig.6 Equivalent stress diagram in one-time drawing
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Fig.8 Comparison of wheel wall thinning rate between simu-
lation result and production sample

3 MEIZNRHLEiH

31 HAEMEIZHSHMRNKL

TEA W E T 9, ERALE o fLER
N EERUE MR, B T 24, HERK
SN BR 2 ot g JEL R 9 7 A R, AL [ AR L 1
I EESH, RAESKEEITM L, DTS
FLEAR . MR EL IR A AR G, e R 5 A Kk
WA R20 [ A B T BE TR T80 30 H AR pR %k
Wit 2 E 3K FIERIRE, KF 130 TEAE
7433k @100, @150, D200 mm , AH XTI ] B 43 5]
1.25, 1.5, 1.75, XA EL [a] B 2 5 31 0] B 5 A )5
M . FI A ANSYS/LS-DYNA #4702 Ak 1 E S8
B, SRR 1,

FRAEF i IE SIS T T2 o0#T . &0t
B, T AL E AR5 M AR R SR A R e 5 B S 24k
HEREIN 22 RAES N 53.91 55 28.16, HIXFHLE AR
M) e B R A R Dl v 2R 5 REOE B R R 2 R,
B350 6.96 5 5.55. AR, RNtk iieimiEE ik
VR AR S BEIR- Y8 %, T 5L ELAR BT X L s 22
BB 4378 T RE XSS L (o] BT o7 A 25 4500 i BH T2
FLE AR SE R A i BE R ) R R, Ak, 2 9
HFRFZAKTHA TR RO RS R20 15 #
I RET AR, IR SR . R R KA



38 Wo®m oW B T & 2017 4 05 H

& F R OY T R R Y 3.0 mE T 2R

> ol 5 s B YR S AL ¢z
PO BRI AARE B BT T 2705 2 WRiA R e R T a6 O 77
TEMIEISY , B R B2, e, 42
T SRS BT T 2, HRa L 9,

Sy o 7 T 4k 0 e £ L RS

F1 EXHBRZHREBER

Tab.1 Orthogonal test arrangement and simulation results
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Fig.9 Schematic diagram of new process for spoke stamping
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