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H2A3 Nd:YAGHCIAZ €385 Inconel Tube?] ARAE
Shear Strength of Inconel Tube Welded with Pulsed Nd:YAG Laser

A grelatt tiegd), AAERIEY), AW, FAFETIAE AT
W. Chang(Graduate School, Inha Univ.), J. D. Kim(Inha Univ.), J. M. Chung, C. J. Kim(KAERI)

ABSTRACT

The remote sleeve repair-welding technology using the pulsed Nd:YAG laser for increasing

the lifetime of the steam generator tube in the nuclear power plant has been developed. The

laser welding has many advantages on deep penetration depth and narrow heat affect
zone(HAZ). The inconel 600 tube and inconel 690 sleeve used high temperature and high

pressure service have been welded as round lap welds. It is found that the relation between

the connection width and welding parameters.

It is found that the shear strength in

proportion to the connection width by conducting tensile-shear tests.
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Table 1 Chemical compositions of Inconel 600 and Inconel 690

Ni Cr Fe C

Mn P S Ti Cu

I600MA | 75.1 154 8.0 0.01

0.3 - 0.001 - 0.2

1690TT | 583 | 29.81 | 1068 | 0.021

0.39 028 | 0008 | 0002 | 0.34 0.01
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Fig. 1 Geometry of tensile-shear test specimen
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Fig. 3 Microstructure of weldments
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Table 2 Results of hardness test (HV0.1)

Position of Hardness Test| Average Hardness
(a) Inconel 600 220
(b} Inconel 690 195
(c) Center of Weld 250
(d) Boundary of Weld 218
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Fig. 4 Relation between average power and
connection width
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Fig. 6 Relation between input energy per unit
length and connection width
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Fig. 7 Dependence of connection width on
shear strength
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Fig. 8 SEM Fractographs of fracture surface
(a) Overview of fracture surface
(b), (¢) End part of fracture surface
(d) Higher-magnification view of (c)
(e) Center part of fracture surface
(f) Higher-magnification view of (e)
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