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Dissimilar Friction Welding of Elevated Temperature Materials
for Pressure Vessels and |lts AE Evaluation

SFA - 0[dE - FUE - A - & Cral
Y. S Kong, Y. T. Lee, I. J. Yoo, S, K. Oh and M. B. Lim

Key Words : Friction wding (FRW;PF2-£3), Acoustic emission (AE;&3HE), Heat affected zone
(HAZ;E%35), Weld interface (W15 AH), Cumudative AE counts (AE T2

Abstract : An opportunity to use the elevated femperature has been recently increasing in various
elements of heat facilities or machines such as heat exchanger tubes, pressure vessels, engines of
arrcraft, bollers and turbines in power plants, and nuclear reactor components, etc. as machinery mndustry
develops. Thus, the development of such elevated temperature heat resisting materials and the studies on
their elevated temperatire materials friction welding, creep  design and analvsis have been considered as
an mmportant and needful fact. In this paper, friction welding optimization for 1Cr0.50Mo to STS304
and AE applications for the weld quality evaluation were investigated. The important results of this
study are as follows : The techniques for dissimilar friction welding optimization of the elevated
temperature materials 1Cr0.5Mo and STS304 and its real time weld guality evaluation by AE were
developed, considering on both strength and foughness. Quantitative relationship was identified
among welding condition, weld quality and curmnulative AE counts.
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Table 1 Chemical composition of materials(wt. %}
Mtls. C S |Mn| P S Ni Cr | Mo
1CrEMp | (.20 | LOO | 080 |08 | 0z - 150 | 065
STS304 | 008 | 0.35 | 160 | 0007 | 0028 878 | 1854 ] (328
Table 2 Mechanical properties of materialg
Ot Gy o
Mils. (MPa) | (MPa) £(98) HB HT.
1ICr0EBMo| 745 | 637 | 117 | 185 [N, T
STS34 | 750 560 26.1 235 |'N, T

N, T : 920T Normalizing — 620TC Tempering
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(b) Room temperature tensile test specimens

Fig. 1 Shape and dimension of specimens.
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Table 3 Welding condition for digsimilar friction
welding of 1Cr0.5Mo bar to STS304 bar

Rotation | Heating | Forging |Heating]Forging
Case | (rpm) ﬁreﬁl\%’% PIQI%SIVSEL;I@) thfn)e ;:u(n%
L a 2 a 1 Y
G0 180
&0 200
100 220
1 2,000 110 230 5 v
120 244}
130 260
140 280
Z 2,000 120 240 1~7 5
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Table 4 Optimum welding conditiong of FRW
for friction welded joints of 1Cr0.5Mo

to §TS304
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