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Lightweight Design of Optimization of a Single
Piece of Stamping Control Arm of Vehicle
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Abstract: In this paper, the welding control arm of a
domestic vehicle is designed for lightweight, using a variety
of optimization methods to design a new single stamping lower
control arm. The new control arm not only meets the various
functions of the control arm of the original welding type, but
also has a weight loss of 33. 3% compared with the original
control arm, achieving the purpose of lightweight.

Key words: lightweight; lower control arm; structure

optimization; fatigue analysis

WEE BETR SR8 MR H R o8 i, BRI HEE
BAEERREF LR RO E RS MERESHZ
—. A RBAER W K B A 1000, e T RE
18 620 ~8% , HERU T FE 424, R IR E R ST I8 M 2
]

E A EE IR REEOR B 2 T KR
PR, TR T W3 R, SOk 2 IR ML T e
X B T B HEAT T A AL BT A B T R Y

WA H
HEETE:
%“ﬂgﬁ
WIAEE . &

2017-05-04
B KA B R AL Se R AR T B (2016 YFB0101601)

ROR s CHK[3-4 148 AN T80 R ISF T2 i
R R, oh R P8 454 B A H T A A
SCHRLS T vey aim i s e T 4286V e AT 1 BB 0H7 » OF
X iei o A FE B AL P RO FE P B v DAY SRR 6 ]
P AR A T7 YA T o R 2 1 B P .

REBEAEARCEMERET ) ZRA.H
SR G R R AL S AR RS — ) AL T ¥, T 75 3
AP ZE RATI IR A A — IR AL B0 1. e L, AR SCEE
YRR T 2R R A 2R i 5 Bt
H— SR B R R P

1 fReEie

BeE TR B R RR ] LR IR Oy 7R R
GREMAIRFNT EBEENRITER =, @ Bir
B () IR B AE B B R AT LA f] B hy
TR HETE R

max (T, min) £(x)

s.t.gi(x) L0 j=1,2,,m

Ty L x; L xyy 1= 1,2,,m
Kb BB RS g (<0G =1,2,,m) 2
LI 2 2 AR BOGTE R L EILR.

2 WHEMULFTRMERER

BERLFAR

JRPE I 2540 WL 1, H 2 HAR R R
FEHA 3.9 kg, AN AEEE T =M, 5 R v He A4
A SR AR AR P R, AR SR e
TZEERREETZE, s,

A% 3018 A BRI A AR & B 4055 Byt 4k
N X T A R A TR R A S AR AR, R
FIE 2 iR,

2.1

MR B 972— 4o, B8 B A B, T2l 4, FEB ST VR SRR E-mail: ¢jing@jlu. edu. cn
(1993—), B, 84, FBEHIF 7 WA E B a6, E-mail: caepengbo@163. com



390 Gl PN Q= S )

46 %

AR
1 FRintlEEM

Fig.1 Structure of the original control arm
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Fig.2 Lightweight optimization program

of control arm
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Tab.2 Design requirements for stamping control arm
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Tab.3 Static load of lower control arm under different working conditions
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Fig.3 Finite element model of control arm design space
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Fig.4 Distribution graph of material optimized
by topology
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Fig.5 Modified results of topology optimization
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Fig.6 Morphology optimization results
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Fig.7 Modified morphology optimization results
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Fig.8 Radian and flanging shape change
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Fig.9 Final three dimensional model of

lower control arm
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Tab.4 Composition and reference speed of

test loop road
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Tab.5 Test loop road surface composition and the

reference speed
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Fig.10 Force and torque signal at the center of the left front wheel
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Stamping control arm
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