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Fig. 2 Geometric relation among some origin points about
heat flux distribution

gm (@)= q2m+g£r:—:q£( Jxicos 0+ yisin0+ (zo—z )— L2) (5)

o, (0)=04+ Qqu:_qu_l( JX%COSZGJF yisin0+ (zo—z ¥ —L) (6)



4 B A AR X GMAW 2 B2 37 & v 257

a®)= Jx12c0526+y125in29+ (z ' —H+ 20,0 <P
0=90"~ 180"
qm(e):qzm+%( Jx%cosze+y%sin29+ (zo—z )*— L) )
30— oyt T2 [ Feos Ty Tsin0+ o~z VL) )
a@)= szzcoszeerlzsinzeJr (z —H+ 90,0))° (10
Cx . o 52 1y
J OJ ~ gn(Dexp 7% (st a(0))dsd0= 5 (1
s Ui s (5)~ (10) (11), (1) d1m~ g2m
’ dim~g2mo dim q2mo (5)~ 1 0 Qm(e)\
o, (0),
&

q(0, s)=¢qm(Dexp 7205—(6) )s H (12)

2 WHERE

31 150mmX 80mm X 6mm
. [3]. , k(
2.0 [2
120W/m” = O . a .
a=24.1X10"*e 7"  (W/m*0)
3.
, 240A 260A
4(3) ’ _6
3 -8 . , . ‘ .
(y=0), , -16 12 -8 -4 0 4 8
y ’ X . X x/mm
X=—5mm x=2.5mm 3 (=0
, YC V=25V, up= 430mm/ min, d= 1.2mm, W~ 16mm)
(y Fig. 3 Influence of welding current on weld pool geome-

try(longitudinal section)



258 B oE ¥ #® 19 %

), s Y 2.0mm , . 3 )
K b K K
o b b
4 o 1 © )
gm~ Ogs o ’ qm~
r3
L 4 y=0.0mm
2.4 + y=1.6mm
& y=2.0mm Lo
o < y=3.0mm "-':[Ir” ™ 4_“ o
£ 1.8 l'l AT N E
. - Ay -
z 0w -
S N 3
X 1.2 il =
= -0
0.0
0.0 - \
-20 -15 -160 -5 0O 5 10 15 20
x/mm
{a) Longitudinal section . (b)Three — dimensional drawing
4
Fig. 4 Predicted distribution of arc heat flux
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Table 1 The distribution parameters at different positions of the weldpool surface
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Fig. 5 Effect of welding current on heat Fig . 6 Comparison of predicted and measured results
flux distribution (I=240A, V=25V, u¢= 430mmy min, d= 1. 2mm
W= 16mm. shielding gas : Art 2% CO,)
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Table2 The predicted and measured GMA weld dimensions

Reinforcemen t

Weld width/ mm Penetration/mm
height/ mm
M easurements 11. 82 2.60 3.20
The model 11. 56 2.59 3.29
G aussian model 10. 40 3.01 3.74
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Influence of Arc Heat— flux Distribution on Temperature Profiles in GMAW

Sun Junsheng, Wu Chuansong
(Shandong University of Technology, Jinan )

Abstract A heat flux distribution model of arc which suits for large surface deformation of GMAW
weld pool is given in this paper. Based on this model and the consideration of droplet transfer process
and the weld reinforcement, a numerical analysis model of welding heat flow field and a calculating pro-
gram are developed. By numerical simulation, the interactions of welding process parameters, GMAW
weld pool surface deformation, arc heat flux distribution, weld pool geometry and temperature profiles
are quantitatively analy zed. The ex periment results show that compared with the Gaussian model of arc
heat flux, the heat flux distribution model of GMAW arc given in this paper accords with practical situ-
ation much beffer.
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