& B 23 >>2011 >>47 >>(11)

| eghliilim| | i

Z 1S S Y 1= S BRI DD NS oa

X
ST MUB IR TCS R B IIHOE+GMAW-PAL A1 S i

SRECHE, AT EAE, IR

1) 1 43 K2R R 45 #0358 20 55 b0 T#0A S B 9206 %, UF e 250061
2) VLI R R AR R 22 5 T RE A B, FHYT. 212003

[HTEIAD] [RH]

F Supporting info
} PDE(2329K B)
F[HTML] F#
W AR EO R/ L N B AREE, SR 68 Bk Ak B2 e /AL N B9 2 VR S RIFLEEF Fresnel b 257 SR [PDF]

W, R F N LRI T st AR MUK R (VS48 5, W SO SRR I 4 A S0, ke S5 i b 527 S0k
WO AT EE 4 A B 50N FH T80+ i BT B QRO+ GM A W-P) L A (1 41 4 BB RS, S TCSAR S _
ST A ARSI AT T3S, TR T TCSABHNAL A0 L S 56 00, W ST A ARSI OB S o dc g2 1 J
SIS FAEAT T4 E, JOE T BT 0 S AR AR, S/ N LIBRI ST A0 A B B B BUTCS R | ) oo
STAIE LA 5 LR, FU BRI SE T Al T 24 FTCSAR A EHAZIPIR RS LURHAZ AL
B IHEIR LR, SHT T TCSAEE N S 2 5 IR R AE, by B Sk AL 45 Pk Rl TR 07 2 5 T i, A
R MUK A TCSREH MZBm En —_—

Email Alert

THERMAL FIELD MODEL FOR LASER+GMAW-PHYBRID WELDING OF TCS STAINLESS STEEL BASED ON
THE PREDICTED KEYHOLE SHAPE

ZHANG Zhuanzhuan, XU Guoxiang, WU Chuansong

1) Key Lab for Liquid--Solid Structure Evolution and Materials Processing (Ministry of Education), Shandong University,
Jinan 250061
2) School of Materias Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003

Abstract: In order to describe the distribution characteristics of laser energy inside the keyhole reasonably, the ray tracing
method is used to deal with the multiple reflections of laser beam in the keyhole and Fresnel absorption on the keyhole
wall. The line-source based keyhole model is modified. The predicted shape and size of the keyhole are employed to
determine the distribution parameters of the volumetric heat source for laser beam welding, which are applied to the
combined heat source model for hybrid laser+ pulsed gas meta arc welding (laser+GMAW-P) process. Based on such an
adaptive heat source model, the numerical analysis of quasi-steady state temperature field in hybrid welding of TCS
stainless steel is conducted. The hybrid welding experiments of TCS stainless steel are carried out, and the predicted weld
shape and size are compared with the measured results to validate the established thermal model for hybrid welding. It is
found that the thermal model for hybrid welding of TCS stainless steel based on the predicted keyhole shape can well
simulate the temperature profiles and weld formation. Besides, the thermal model is used to cal cul ate the shape and
dimension of heat-affected zone (HAZ) and thermal cycles at different positionsin HAZ under different process
conditions, and the characteristics of thermal cycles of TCS stainless steel in hybrid welding are analyzed, which lay the
foundation for the prediction of microstructure and properties of TCS stainless steel weld joints.
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