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Abstract

Tube-sheet to tube weld joint is a critical section in shell-tube pressure vessels. The leakage and failure are two
common problems that happen in this joint. The tensile residual stresses associated with welding can play a major
role in the mentioned problems. In the present study, residual stresses distribution is investigated by Finite Ele-
ment Method and experimental tests. The joint includes a circumferential fillet weld in one pass by Gas Tungsten
Arc Welding process. The thermo-mechanical behavior of the joint is simulated by a 2D axisymmetric model using
a subroutine developed in ANSYS software. The thermography Method used to thermal analysis verification and
the Whole Drilling Strain Gauge under Post Weld Heat Treatment used to mechanical analysis verification. The nu-
merical and experimental results show that the residual stress as von Mises criteria is about 105 MPa and as stress
intensity criteria is about 115 MPa in root of Tube-sheet to tube weld joint. Maximum defference between numerical
and experimental results, in thermal analysis and mechanical analysis, is about 11% and 18% respectively.

Keywords: Shell-tube, Tube-sheet, Pressure vessels, Residual Stress, Finite Element Method, Thermography
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%C %Si %Mn %P %S %Cr
Tube:St35.8(1.0305) <0.17 <0.35 | 0.40-0.80 <0.030 <0.040 -
Tube Sheet:17Mn4(1.0481) <0.20 <0.20 | 0.90-1.50 <0.030 <0.025 <0.30
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Material (m)Diameter (m)Width (m)Longitudinal (mm)Thickness
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Tube-sheet - 80 80 12
.(As measured) s, 92 (s yiwl )l —F Jgue
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Symbol Material Properties TUnit

Gy Yield strass X10°Pz

E Youngs Modulus X1(FPa
v Potssons Ratio X107
a Thermal Expansion Coefficient | X107°K

k Conductivity X10-1Wm K

C Specific heat X10JKgK

P Density X10°Kgm®
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2- Fatigue Corrosion
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3- Local Corrosion

4- Post Weld Heat Treatment
5- Heat Flux

6- Guassian Function

7- Etch

8- High Speed Steel

9- Axial Residual Stresses
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