46

HrES

Ni7l W EdE S35 22dLq A3

4+

- $4749) SRFD B5AN WAL Fed) 9% -

__C’)__o] A~k

T 7(;—;8]

" RBIES AR
" R B3 e
KB AR ROR

A Study on Hot Cracking in Ni-Base Superalloy Welds (I)
- Effect of Fe Contents on Solidification Cracking Susceptibility in Weld Metal -

In-Su Woo*, Chung -Yun Kang** and Kazutoshi Nishimoto***

* Joining and Welding Research Institute, Osaka University. Osaka 567-0047, Japan
** Dept. of Metal Eng., Pusan National University. Pusan 609-735, Korea
** Dept. of Manufacturing Science, Osaka University. Osaka 565-0871, Japan

Abstract

A study was carried out to determine the solidification cracking susceptibility of Ni-base superalloy as a
function of Fe content in base metal. Three kinds of Ni-base superalloys with three different levels of Fe
content were used. The solidification cracking susceptibility was evaluated by the Trans-Varestraint test at
four different strain levels. Quantitative analysis of crack revealed that the solidification crack length and the
temperature range in which hot cracking occurred in fusion zone (Brittle Temperature Range, BTR) decreased
with a decrease in Fe content. Further, the thermo-calc data indicated that the solidification temperature
range also decreased with decreasing Fe content. From these results, it was deduced that the improvement of
the solidification cracking susceptibility with decreasing Fe content was attributed to the decrease of the

solidification temperature range.
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Table 1 Chemical compositions of Ni-base superalloys used{wt%)

C Si Mn p S Ni OCr

Cu Mo Al Ti B Nb Mg Fe N 0]

17Fe 0.040 0.01 0.10 <0.003 0.0009 55

MA718 0.021 0.07 0.07

2.85 0.52 0.97 0.036 5.08 <0.0005 27.58 0.0024 0.0010
2.72 0.52 0.95 0.035 4.99 <0.0005 16.57 0.0028 0.0008
2.70 0.51 0.95 0.032 4.96 €0.0005 6.38 0.0024 0.0011
2.95 053 0.97 0.02 - - 1944 - -

28Fe 0.034 0.01 0.10 <0.003 0.0012 44.12 18.26 0.08
.14 18.55 0.06
6Fe  0.029 0.01 0.10 <0.003 0.0009 65.45 18.48 0.03
0.006 0.0007 52.41 18.60 0.06
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Fig. 5 SEM fractograph of solidification crack at
lower temperature side:(Specimen: 28wt%
Fe. Augmented strain: 2.9%)
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