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Effect of Bonding Temperature and Heating Rate on Transient Liquid Phase Diffusion
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Abstract

This study was carried out to investigate the effect of bonding temperature and heating rate on transient liquid phase
diffusion bonding of Ni-base superalloy. The heating rate was varied by 0.1C/sec, 17C/sec, 10C/sec to the bonding
temperatures 1100°C, 1150°C, 1200C under vacuum. As bonding temperature increased, maximum dissolution width of
base metal increased, but a dissolution finishing time decreased. The eutectic width of insert metal in the bonded
interlayer decreased linearly in proportion to the square root of holding time during isothermal solidification stage. The
bonding temperature was raised, isothermal solidification rate slightly increased. As the heating rate decreased and the
bonding temperature increased, the completion time of dissolution after reaching bonding temperature decreased. When
the heating rate was very slow, the solidification proceeded before reaching bonding temperature and the time required
for the completion of isothermal solidification became reduced.
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Fig. 1 Schematic diagram of bonding method (a)
bonding specimens (b) bonding thermal cycle

Table 1 Chemical composition of base metal and insert metal (wt%)

Ni Cr Co Al W Mo Ta C Si B
Base metal GTD-111 bal 14 95 3.0 338 1.5 28 0.1 - 0.01
Insert metal| AMDRY 780 | bal - - - - - - - 4.5 3.2
KREBIEHEAEEE 234 B2, 20054 48 159
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Fig. 4 AMDRY-780 insert metal (a) Morphology
of insert metal (b) Particle size distribution
of insert metal
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