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Behavior of Solid Particles in Liquid Phase Matrix
during Transient Liquid Phase Bonding

Jin-Su Moon + Hwan-Tae Kim - Young-Soon Kwon
School of Materials and Metallurgical Engineering

<Abstract>

This study evaluated behavior of solid particles at the bonded interlayer of joints
and homogenization process during TLP bonding of Mo and pure Fe with a liquid
phase sintered insert metal. From the experimental resuits, isothermal solidification
process was different from that of traditional TLP bonding. Recrystallization in the Mo

base metal due to diffusion of Ni and zigzag migration of solid particle’s grain
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Mixing —— Composition @ Mo-6wt%Ni, Fe-4.5wt%P, Fe-1.16wt%B

Compaction ——— Pressure : 2ton/cm*

Mo-Ni system : 1400°C X thr
Sintering —— Fe-B system : 1200C X thr
Fe-P system : 1150°C X 1hr

Cutting ——— 0.3~0.8mm t, polishing and cleaning

Fig. 1 Procedure for preperation of liquid phase sintered insert metals
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oA AAaEe Fe-PAlE 45%, Fe-BAlIE 30%, Mo-NiAlE 2k 6% A=t

Fig. 2 Microstructures of liquid phase sintered insert metals

(a) Fe-4.5wt%P(sintering at 1150C for 1h)
(b) Mo-6wt%Ni(sintering at 1400C for 1h)
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Fig. 3 Microstructure of Mo joint bonded with a Mo-6wt2%Ni insert metal
(bonding at 1400°C for 1h)
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Fig. 4 Microstructure of Mo-3%Ni joint bonded with a Mo—foil insert
metal (bonding at 1400C for 1h)

Fig. 5 Effect of cooling rate on microstructure of insert metal
(bonding at 1400°C for lh, and then cooled 1200C)
(a) cooling rate : 100K/min, (b) cooling rate : 1K/min
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20min

Fig. 6 Development of microstructure during isothermal solidification
(Fe/Fe-1.6wt%B/Fe joint, bonding at 1200C for 0-30min)
(Fe-1.6wt%B insert metal : sintering at 1200°C for 1h)
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Fig. 7 SE image and line profiles of Fe and B by EPMA
(Fe/Fe-1.6wt%B/Fe joint, bonding at 1200°C for Omin)
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Fig. 8 Effect of bonding temperatures on isothermal solidification of
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