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Finite Element Analysis on the Effect of Residual
Stress in Disposal Vaporizer
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Abstract: The weld joints between the channel clapboard and shell of a disposal vaporizer generate
welding deformation. The maximum concave may reach 5 mm, so it may have a bad influence on the
safe operation of the structure. The inherent strain method was applied to calculate the strain
volume of the channel clapboard and shell,and then get the welding residual stress of the shell. On
this basis, three cases of stresses, which is the welding residual stress, design stress and welding
residual stress plus design stress, calculate the equivalent strain of the deformation zone, transform
it into equivalent residual stress, and then perform strength analysis by using finite element

method. The result can be used to guide the actual operation of the vaporizer.
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Fig.1 External view of the channel deformation
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Fig.2 Inherent strain area of the clapboard and shell
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Tab.1 Welding parameters
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1 HOCr2INil0 GTAW 2.0 80~120 12~16 15~25
2 HOCr21Nil0 GTAW 2.0 80~120 12~16 15~25
3~8 HOCr21Nil0 GTAW 2.0 80~120 12~16 15~25
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Tab.2 Design parameters
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Tab.3 Geometric parameters of model
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Fig.3 Geometry of model
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Fig.4 Finite element mesh of model
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Fig.5 Stress intensity results(only residual stress)
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Fig.6 Stress intensity results (only tube

design pressure)
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Tab.4 Assessment of intensity (case 2 and case 3)
T0 2 TH3 ZAE/ %
FA
e —g Sy ST Sy ST Sy
1 108.60 117.90 94.37 118.80 13.1 0.80
2 29.29 34.01 26.56 34.24 9.30 0.70

2.3 T3
B E A
X005 B oA DLIEL 7. 5 R Sy
FAHERAE @457 X 5.2 S At B v i1
RO 5 00 2 AR DL PPRE a5 R AR 4.

BERRNNMEREITENE

.063 091 35.218 70.373 105.527  140.682
17.64 52.795 87.95 123.105  158.26

T BRENAMERZTENRREATENSHE
Fig.7 Stress intensity results(both residual stress
and tube design pressure)
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