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Abstract - In this work, transient liquid phase (TLP) bonding of Ni-Cr heat resisted cast alloy (HP) was
investigated. And also the behaviors of the solid particles distributed in the interlayer during TLP bonding were
investigated. The MBF-60 and solid particles (Ni, Fe, and Al,0O5 powders respectively) added MBF-60 which will
be a liquid phase coexisting with solid particles at the bonding temperature were used as insert metal. The effective
and sound bonding was possible by spark plasma sinter-bonding due to the differences of electric resistance
between base metal and liquid insert layer which creates high temperature region. During the isothermal solid-
ification, Al,O3 particles and solid particles of liquid phase sintered insert metal have shown no growth, while Ni
and Fe particles grow rapidly. In this TLP bonding using the MBF-60 and distributed Fe, Ni particles as insert
materials, the whole isothermal solidification process was dominated by the growth rate of the solid particles

distributed in the interlayer.
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Fig. 1. Microstructure of base metal(a) and morphology of
Ni-powder used as insert metal.

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

Element Fe Ni Cr C Si Mn Mo w Nb P
Base metal Bal. 34,97 26.71 0.45 1.78 0.40 0.42 0.64 1.26 -
Insert metal - Bal - - - - - - 11.0
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Fig. 2. Microstructure of bonded interlayer at (a) 895°C, (b) 955°C, (¢) 1015°C.
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Fig. 3. Microstucture of bonded interlayer and EPMA line-profile.
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Fig. 4. Microstructure of the interlayer bonded at 1150°C
for 5 min with Al,03 added to MBF-60 as insert material.
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Fig. 7. Microstructure of bonded interlayer at 900°C,
30 min with small amount of Ni-powder.
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