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Effects of heating rate on the bonded interlayer in base metal powder mixture used

transient liquid phase diffusion bonded Ni-base superalloy
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Table 1 Chemical compositions of base metal and
insert materials (wt.%)

GTD-111 | 1419.5/3.0/0.014.9{ 1.5{3.8/0.1] -]2.8 - |bal
IN738 16| 8.5| 3.4/0.01 3.4| 1.7) 2.6/0.17 0.9 1.7| - [bal

A780 -l -] -3 -] -] - -} -] -[4.5bal
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Fig.1 DSC curves of the used materials for
bonding

Table 2 The range of transition in insert
materials [C]
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Fig.2 Area fraction of the eutectic phase with
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Fig.3 Simple phase diagram for heating stage
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Fig4 Microstructure of bonded interlayer in
the slow heating (0.1°C/sec)

Peak 1 Peak 2 Peak 3
IN738(0.25C/sec) | 1285-1319 - -
A780 (0.25C/sec) 991~999 1029~1051 - 4 s
Mixture (1C/sec) 992~998 1025~1048 | 1134~1186 Wetting & Liquid of grain
Mixture (0.25C/sec)| 990~994 998~1053 1120~1165
Mixture (0.1°C/sec) | 991~993 996~1039 1067~1094

Solidification start Qrain growth of solid ph

& grain grov
Fig.5 Schematic diagram of the slow heating
(0.1C/sec)
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