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3-D Finite Element Analysis of Temperature Field and Process Optimization

in GTAW Welded Auto Clutch Disc
MO Mingli
(Chongging Technology and Business Institude, Chongqing 401520, China)

Abstract: The welding process of 20Cr low alloy steel auto clutch disc GTAW welding was numerically simulated by
using special welding finite element analysis software. The temperature distribution and morphology of molten pool under
different heat input conditions were analyzed, and the optimal heat source parameters were explored. Furthermore, based on
the CCT curve of 20Cr low alloy steel, the microstructure at heat affected zone (HAZ) of the welded joints was predicted. The
results could provide thermal theory help for the further prediction of welding deformation and residual stress distribution in
GTAW welded automobile clutch.
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Fig.1 Thermal physical properties parameters
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Fig.2 3D mesh model of the clutch
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Fig.3 Finite element mesh model
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Tab.1 Parameters of heat source model
Qy /(W-mm?) | Q,/(W-mm?) | a;/mm | @//mm |b/mm | ¢/mm
1 48 36 1 2 2 )
2 60 50 1 2 2 N
3 72 70 1 2 2 2
4 84 70 1 2 2 2
5 90 75 1 2 2 2
6 96 80 1 2 2 2
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Fig4 The molten pool morphology and temperature distribution under different process parameters('C)
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Fig.5 Thermal cycle curves of different zone
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