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Simulation of Welding Residual Stress in Metal Shell Fillet Welds
Fabricated by Super—Strength Steel

QIN Zhanling XIONG Ran ZHANG Lixu
(Xi’ an Aerospace Power Machine Factory, Xi’an 710025)

Abstract In this paper, the welding residual stress of metal shell fillet welds which are fabricated by super
strength steel is simulated during welding and heat treatment process. Finite element simulation is performed by AN-
SYS code. The results show that the residual stress is concentrated in heat affected zone of support fillet welds. The
peak stress increases with the number of spport fillet welds increaseing. In order to improve the performance of these
metal shells, heat treatments (annealing and tempering) are used. It is revealed that the welding residual stress in the

fillet welds decreases and redistribs after heat treatments.
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Fig.1 Finite element model of metal shell
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*1 ZERS
Tab.1 The size of supports
hacs JREEK E/mm A 155 BE/ mm
1* 12 3.0
2# 16 4.0
3# 21 4.5

*k2 BEIZSH
Tab.2 Welding process parameters
SR RS HLE/V HLgi/A PR E/C
ER50-6 9.8 100 50-250

1.2 #EEYIE MR
FEEHETAAR BE o 0.3, A RS Hnk 3 Mk 4
iRt
&3 DA406A NILRESH
Tab.3 Physical properties of D406A steel
T PN M e WIRSRE kR AL

/C /W (mK)™! /J(kgK)' /GPa /MPa 107°/K
20 32.56 468 198 1200 1.1
200 30.91 495 177 1030 1.17
400 28.75 537 169 650 1.31
600 25.7 631 132 310 1.42
800 25.06 749 85 80 1.46
1000 23.15 617 66 30 1.5
1500 22 609 5 5 1.5

R4 20"WERESH
Tab.4 Physical properties of 20" steel

wE - AEE B bR ERSRIE SR

/C /W-(m-K)" /J-(kg'K)! /GPa /MPa 107%/K
20 50 460 202 305 1.1
200 47 480 175 259 1.25
400 40 530 137 210 1.39
600 27 675 95 18 1.35
800 28 675 60 15 1.34
1000 30 671 5 10 1.32
1500 35 660 5 3 1.31
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Fig.2 Temperature field of fillet welds
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Fig.3 Residual stress field of fillet welds of supports
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Fig.4 Residual stress field of NO. 3 support after heat treatment
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Fig.5 Mesured values of residual stress in comparison with calculated values of No. 3 support in welded status
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