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Fig.1 FSW welding schematic diagram
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Table 1 Chemical composition of the 7003 alloys

4 Zn Mg Cu Zr Cr
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A 5 Mn Ti Fe Si
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Fig. 2 Establishment and grid division of welding model

Jagth £&

y
3 IBEBREMRE
Fig. 3 Setting of welding path

FSW 1 #A & - i A S5 AR 9 45 6, R
A5 ER ] SYSWELD 4 Hh1) 3D $AERR, 4nfA]
4 PR, H—BoP A IEE A L, 3D IR R
ST A ) LA 3 2 B TRy ) A RE I,
FT LA 7003 455 4451 A 1) FSW { FLH 3D #R AR
RUBEAE AT ARG RIS SR

-

B4 RFdiEa 3D RiFEE
Fig.4 3D heat source model for welding process
FE SYSWELD #ff i, Suif BAR L S,
FARIREL . S22 R . 2k BRI
PR, JF PR B A . BB B E PRI IR |
PASHAETY | iz T ek R e s A T I

- 16 -



Dq.EE R, %
B A SR 7003 254 FSW IBIET ZH{5E R HIEEE T

g, LTS B DG (WNREEY . 1355 )
SOLARRN 2SR (HhEk . shimsE ) o ¥n i
JE 378085 S A Visual-Environment 34, #R{EUEMZ,
WA TEUE LT 53 Hr o
2.3 whHEMERE

MOy ELAE R e R T2 R SE Um0 7
%5490 °C /3 h AT HFZ 180 °C /12 h Kb BE T,
FOa BB AR S M AR AL 2L, T
EARBE ISR IT C1, BARRE RS A& 5 B, 4m
TG I RETS FH 3204, 800#, 1000#, 1500#, 2000#
AR TS Gl , ORISR DG I FIC ] B e .

45 | 40 | 55
I [
M- O— - ———f— - T
- R=25
173 17.5
Hifiizem

5 fufhilHERTE

Fig. 5 The drawing of tensile specimen
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Table 2 Selection of FSW welding speed parameters

5 BEEEHE / (mms™ ) B/ (rmin”' ) FREAT /KN
1 2 2100 1.8
2 3 2100 1.8
3 4 2100 1.8

AP, 2585 TR 1] 149 Ay e ] f 220 ) 3R 3 N F135
3 BB IEEE A O DX IR 43 A R AR g
6~8 FII/N.
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Fig. 6 Simulation results of welding parameter No. 1
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Fig. 7 Simulation results of welding parameter No. 2
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Fig. 8 Simulation results of welding parameter No. 3
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Table 3 Selection of rotational speed of FSW
welding stirring head

S5 BRHERE/ (mms™) B/ (rminT') FIEEAT KN

2 2100 1.8
4 3 1600 1.8
5 2500 1.8
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Fig. 9 Simulation results of welding parameter No. 4
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Fig. 10 Simulation results of welding parameter No. 5
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Simulation and Performance Study of FSW Welding Process for
7003 Aluminum Alloy

MAO Cheng', WEN Zhaohui', GAO Pingping’, PAN Yun’, CHEN Lei’, CHEN Shuang’,
SUN Xiaogang®, WU Anru’
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and Transmission System of Hunan Province, Hunan Institute of Engineering, Xiangtan Hunan 411104, China; 3. Automobile
Engineering Research Institute of Guangzhou Automobile Group Co., Ltd., Guangzhou 511434, China )

Abstract: 7003 aluminum alloy was taken as the welding object, FSW process was used for joint welding, and
finite element software SYSWELD was used to simulate the welding process of aluminum alloy plate. The effects of
simulation and actual welding were compared and analyzed. The results showed that when the welding speed was about
3mm/s in friction stir welding of 7003 aluminum alloy, the rotating speed of stirring head was 2 100~2 500 r/min, the
welding process requirements could be met. The actual welding test results were consistent with the simulation results.
The welded joints had uniform metallographic structure and properties. With solid solution at 490 °C /3 h and manual
aging at 180 °C /12 h, the tensile strength was 369.2 MPa and elongation was 7.6% respectively after heat treatment.

Keywords: FSW; 7003 aluminum alloy; SYSWELD; mechanical property
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