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Fig. 1 Thermo-physical properties of the material used
in the calculation. (a) heat transfer coefficient;
(b) heat capacity; (c) heat conductivity; (d) evapo-
ration coefficient
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Table 1 Other parameters used in the model
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To/K  Tw/K plkgm’) Lp/(10° Tkg ) glms™)
293 1773 6900 73.43 9.8
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Fig. 2 Mesh generation of the geometric model

14 BEBHTELERSIRIEKIE

BB B3 BT SR 06 T % 2 000 W, 25
RN 1 mm; B2 EHAE N 1.2 mm, SR 228 H K
J 16 mm; Ye22 IR 27.7°, Ye22[AHE N 1 mm; 4
THRTEATAEA 1/ ki, 25223 B 6200 mm/min,
SRR 173.3 A, FIRHL Ry 25.4 V, 82
FEN 1.0 m/min. HRPE L URTEOE RO TR L E R 2
30 Fyy BYBUE S 54 0. 68 F10.32. 8] 3 M5 fr
SRNAREEE A . B 4 R AL A SRR IR
A B A AR A R T S5 IR0 2 SR XS L, T
VA TR AR AR IA T . I TR FIA A 28 ) 3 1 51
ISR, BIEE R S I 2 R A BT

0
168
e 336
o s 505
=t
[ ]
;L;( w1010
o= 1178
1346
w1515
e 1683

b

B3 I#HdEmimtxmmEESfHE
Fig. 3 Temperature distribution of the longitudinal sec-
tion and top surface of the workpiece
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Fig. 4 Comparison between the experimental and
calculated results of the weld cross section
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Table 2 Welding parameters of GMAW and laser + GMAW with similar weld penetration

T HLTA HUEU /V P (momin ) B Y, /(memin ) FETEw/mm FiVRR/mm
GMAW 427 35.3 14.2 1 11.00 2.90
HOt+GMAW 173.3 25.4 6.2 1 7.58 2.91
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Fig. 5 Young’s modulus and yield strength used in the
model. (a) Young’'s modulus; (b) yield strength
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Fig. 6 Schematic diagram for the clamping situation of
the workpiece
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Fig. 7 Overall deformation of the workpiece. (a) GMAW;
(b) laser+ GMAW
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Fig. 8 Schematic diagram for calculated positions
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Fig. 9 Residual stress distribution along LINE 1. (a)long-  Fig. 11 Residual stress distribution along LINE 3. (a) long-

itudinal direction ; (b) transverse direction
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Fig. 10 Residualstressdistribution along LINE 2. (a) long-
itudinal direction; (b) transverse direction
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