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Abstract

Using blind hole drilling method, the residual stresses and welding deflections are measured
for the cylindrical shell with various heat inputs and cylinder diameters. As a result, it is
verified that the axial and hoop residual stresses which are generated near the weld part of
cylinders are increased, as the heat inputs and cylinder diameters are increased. And
experimental results show good agreements with those of precedent researchers.

In this paper, it is validated that dominant parameters, heat input Q and the dimension of
cylinder h/D have some effects on the magnitude and distribution of axial and hoop residual
stresses and welding deflections. The empirical equations of residual stresses and welding
deflections are made by using multiple linear regression with experimental results.
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Table 1 The welding condition

Speci-| Arc {Curr| Heat | Welding |Welding
men | Voltage|-ent| Input | Speed | Time | WD
No. (V) | O |&)/em)(emy/min.)| (min.)
201 30 11 39 1. 37
202 32 25 18 5] 2,38 10.041
203 30 24 17 340
301 30 235 11 39 2.23
302 32 |25 18 5 3.51 1005
303 32 290 24 20 4. 40
401 235 11 39 315
402 30 260 18 7 4. 40 (0018
403 235 8 52 2.23
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Fig. 5a The magnitude and distribution
of axial residual stress on the
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1) 0<x<40mm%¥ 4§
(6,)o= —271.7+ 14734(h/D) - 0.367Q + 21.47x
~1007(h/D) - x— 208000(h/D)*~ 0.219x>

+3.403(h/D) - x*+ 13425(h/D)? - x

7
+0.879(h/D) - Q - x )
2) 40<x<100mm% 3
(6,),= 95.3—2685(h/D) — 4.638Q — 1.608x
+164.4(h/D) - Q+0.0846Q - x+
44537(h/D)%+ 0.0104x*— 2734(h/D)? - Q
— -3
0.00062Q - x ®

w= 1.47—83.96(h/D) +0.0567Q — 0.016x
—0.661(h/D) - Q+0.231(h/D) - x
~0.0004Q - x+ 1170(h/D)?+0.0001x* (9
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