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Abstract

The residual stresses produced by a circumferential weld between axisymmetric cylinders are
one of the most important problems concerning buckling strength, fatigue strength, stress
corrosion cracking in shell structures, and are quite different from those due to a butt weld
between flat plates. This paper presents experimental studies on weld cylinder models of
various heat inputs and thin cylinder diameters by blind hole drilling method.

As a result, it is certified that weld residual stress (axial stress and hoop stress) is larger, as
heat input and shell cylinder diameter are larger, and that experimental results show good
agreement with the result of preceding researchers.
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Table. 1 Configuration of Cylinder

Diameter Thickness Length Thickness/
{mm) (mm) (mm) Diameter
200 8.2 300 0. 041
300 7.0 300 0.025
400 7.6 300 0.018
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Table. 2 Welding Condition

N‘O' of \’(;?trz:gtz Current Iljlgitt \Z;]:elgg WI(: 1]r(111ler'lg Remarks

Spec. W) @ (KJ/em) | (cm/min) (min)

20-1 30 235 11 39 1.37

20 2 39 18 25 2,38 o Wire Diameter:1. 2mm

20-3 30 24 17 3.40 0 CO, gas :20-25 1 /min

30-1 30 235 11 39 2.23

30-2 32 235 18 25 3.51 0 Q = 60Vl/v (KJ/cm)

30-3 32 250 24 20 4.40

40-1 30 235 11 39 3.15

40-2 260 18 27 4.40

40-3 235 8 52 2.23
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Fig. 1 Configuration of Instrument on Residual Strain Measurment
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(d) Hoop Residual Stress of Shell Inner Surface

Fig. 3 Review of Generated Residual Stresses by
Circumferential Weld of Cylinder
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(a) The Magnitude and Distribution of Inner Surface
Axial Stress (Effect of Heat Input)
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(b) The Magnitude and Distribution of Outer Surface
Axial Stress (Effect of Heat Input)
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() The Magnitude and Distribution of Inner Surface
Hoop Stress (Effect of Heat Input)
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(d) The Magnitude and Distribution of Quter Surface
Hoop Stress (Effect of Heat Input)

Fig. 4 Effect of Heat Input on the Magnitude and
Distribution of Residual Stresses
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(a) The Magnitude and Distribution of Outer Surface
Axial Stress (Effect of t/D)
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(b) The Magnitude and Distribution of Outer Surface
Hoop Stress (Effect of t/D)
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{c) The Magnitude and Distribution of Inner Surface
Axial Stress (Effect of t/D)
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Fig. 5 Effect of Size Parameter t/D on the
Magnitude and Distribution of Residual
Stresses
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