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Numerical Simulation on Temperature Field of TIG Welding
for 0Cr18Nil0Ti Stainless Steel Cladding and Experimental Verification

LUO Hong-yi, TANG Xian, LUO Zhi-fu
(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Aiming at tungsten inert gas (TIG) for 0Cr18NilOTi stainless steel cladding
for radioactive source, the numerical calculation of welding pool temperature field was
carried out through adopting ANSYS software. The numerical model of non-steady TIG
welding pool shape was established, the heat enthalpy and Gaussian electric arc heat
source model of surface distribution were introduced, and the effects of welding current
and welding speed to temperature field distribution were calculated. Comparing the
experimental data and the calculation results under different welding currents and
speeds, the reliability and correctness of the model were proved. The welding techno-
logical parameters of 0Cr18Nil0Ti stainless steel were optimized based on the calcula-
tion results and the welding procedure was established.
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Fig. 1 Structure of radioactive source cladding
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Fig. 2 TIG welding under moving arc
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Fig. 3 Heat source model of Gauss distribution
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Fig. 4 Diagram of non-uniform grid
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Table 1 Thermo physical property parameter
of 0Cr18Nil0Ti stainless steel

T/%C A/ o/ c/
(Wem '+ K1) (kgem™3) (Jekg™'+ K™

20 50 7 820 460

250 47 7 700 480

500 40 7 610 530

750 27 7 550 675
1 000 30 7 490 670
1 500 35 7 350 660
1 700 45 7 300 780
2 500 50 7 090 820
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Fig. 11 TIG welding sample
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