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Abstract

TThe changes of microstructure and hardness of TLP bonds of directionally solidified Ni base superalloy, GTD-111,

with variation of homogenizing and aging treatment were investigated. The specimens were bonded at 1403K for 7.2ks
using different insert metals such as MBF-50, MBF-80 and MBF-90 and they were homogenized at 1393K with
various holding time. At center of bonded interlayer homogenized for hold time 30h, the contents of aluminum and
titanium were approximately 90% and 95% of base metal, respectively. In this study, aging was performed at three
different kinds : one step aging ; 1113K X 16h, two step aging ; 1113K X 10h = 1103K X 10h, three step aging ;
113K X 10h = 113K X 8h = 922K X 24h. ¥ volume fraction and hardness of joints were high in the sequence of
one step, two step and three step aging, whereas V' volume fraction and hardness of joints obtained by three step
aging treatment were higher than those of raw material. Tensile properties of joints bonded with MBF-80 and MBF-90,
homogenized at 1393K for 30h and then three step aged became excellent than those of raw material, however, joint
bonded with MBF-50 was poor.
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GTD-1113=<5 $4 40um® 4<% MBF 50,
MBF 80 ¥ MBF 902 A3l 1403KolA Ajte
3%, AgAE A8ATEE 71 58.5ks, 6.04ks %
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A8 SBAZEET 7t ZA @ 1403K x 7.2ks9
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Table 1 Chemical compositions of base metal and insert metal used

Base Element (wt%)

metal | Cr | Co | Ti | Al | Mo| W [ Ta | Fe { Mn | Si | C | Cu B Ni
GTD1111401 9514913015138 |28| 05| 02}03]|01]0.1] 0.012 | bal.

.01
MBF-50 {19.3|0.01}0.01{0.01| - - - 10.05 - |7.19 09 - 1.2 bal.
14.4
MBF-80 3 0.0110.0110.011 - - - 10.21 - - 1001 - 3.76 | bal.
MBF-90| - (20.010.01{0.01| - - - 10.05 - r4.1 0.01} - 2.72 | bal.
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Fig. 2 Concentration profiles of Ti and Al near
bonded interlayer by EPMA (a) As bond
(1403K x 7.2ks) (b) Homogenizing treated
bond(1393K x 30hr.)
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Fig. 7 SEM structures of bonded interlayer aging
treated at 1113K (a) MBF-50 (b) MBF-
80 (c) MBF-90
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