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Schematic diagram of distortion controlled by
trailing hybrid high-speed gas fluid field
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Fig. 3 Welding model diagram of aluminum alloy sheet
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Table 1 Material performance parameters
TREET/C WPEBIRE/GPa  RIEIK RS /10 °CT" R IR o/MPa Htte/(J-kg ' eC PEHK/(W-m '-°C ")
20 70.0 22.8 300 900 117
100 60.8 23.1 280 921 121
200 54.4 24.7 240 1005 126
300 43.1 25.5 160 1047 130
400 32.0 26.5 113 1089 138

B4 WiEskAREERE
Fig. 4 Modified model of double ellipsoid heat source

S PR A
q(x,y,z,t) = q1 (X,9,2,0) + q2(x,y,2,1) ©)

A O WIS S TR S TK 5 1, ¢ NHET A2
T IR AR s v S AR R ¢ SRR E] 5
1o AREEHT R WA R AL, B + =2,
a, b, ¢y, ¢, WWFEKILRSEG 2 R ARVE TE R
B, 5 AU A ORI RO G

i % Mare B84 T I &, L) Fortran77
R SE O B B T AR I G R, SR
AR 2A12 A AR ) v AR .
22 KMESESHBERTHRES

Bl 5 Sk MR S B s R (U d =
12 mm) PP ST 6 T 45 4 rh £ ) — o7 B AL A2

P HE 7 Dy R 2, 205 8 0 7 9 2 A WA i 2 A
AIRZETE 2% LA, 2 W e SR 7 A 1) i ) 6
DRUARCISE T 1oy 58k B < AR A TRLEE 2 M 5/, TR Ik
B U T il BE 37 ) 22 A L AN S M R 22 10
714

1000 —
— B S
800 | : L
S00f
g 600¢ 860 [
& 2oL
B 400} 800 [
o= 780
760L . Ll
200} 30 35 40 45 50
ol -
=50 0 50 100 150 200 250 300 350

JLREIHE] /s
B 5 ARZKEGETHRMESREREHLZE

Fig. 5 Temperature history curves at the same location
under different conditions
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Fig. 6 Relationship between temperature and yield
strength at different distances from the heat
source
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Table 2 Equivalent stress with different aerodynamic
loading distances

S sh# Ve 2 d/mm = sh# i P/MPa
12 5~15
16 525
20 5~35
24 10 ~ 40
28 10 ~ 80
32 10 ~ 120
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Fig. 7 Comparison of longitudinal residual stresses
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Fig. 8 Comparison of deformation after welding. (a)
conventional welding; (b) welding with trailing

hybrid high-speed gas fluid field
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Fig. 9 Evolution of longitudinal welding stresses in the
middle section at different moments
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Fig. 10 © Variation curve of longitudinal welding stress at
each point with welding time
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Table 3 Welding process parameters of automatic TIG welding
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