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Welding of Inconel Tube with Pulsed Nd:YAG Laser
J. D. Kim*, W. Chang**, J. M. Chung*** and C. J. Kim***
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Abstract

The basic remote sleeve repair-welding technology by the pulsed Nd:YAG laser for increasing the
lifetime of the steam generator tube in a nuclear power plant has been developed. The relationship
between the connection width and welding parameters have been investigated for the fundamental
research to apply the sleeve-repair-welding technique to the nuclear industry The Inconel 600
tube and Inconel 690 sleeve used for high temperature and high pressure service were welded as
round lap welding by Nd YAG laser. It was observed that the tensile shear strength, 340MPa of
the welded specimen is equivalent to about 60% of that of the base metal (Inconel 600). 550MPa
The difference between the hardness of the base metal and that of the laser welds was about 10%
Ductile fracture was partly occurred in the weld but the cracking has not been observed. In spite of
absence of the crack, the strength of welds was not sufficient in terms of the tensile shear
strength
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Table 1. Chemical compositions of Inconel 600 and Inconel 690(wt%)
N1 Cr Fe C S1 Mn P S T1 Cu
[600MA 75 1 15 4 ) 80 om 01 03 - 0 001 - 02
1690TT Hh& 3 l 29 81 1068 1 0021 039 028 0 008 0 002 0 34 00
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Table 2. Results of hardness test (Hv 0 98)

Position of hairdness test Average hatdness
{a} Inconel 600 220
(b) Inconel 690 - 195
(c) C:;lter of weld :235 .
(d) B(J;dal‘y of weld 218 ]
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Cross—section of weld

(b) Inconel 690

(a) Center
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Fig. 4 Microstructures of weld

300 T * ) S S

— 250 : !

Hardness(Hv 0 98

Do

s

|
rﬁ

. _

,

z‘

150 7
Weld Zone

100 T ; L e —
-15 -1 -05 §] S5} 1 15
Distance from Weld Center Linelmm)
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(a) Overview of fracture surface
(b), (¢) End part of fractute sutface
(d) Center part of fracture surface
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