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Liquid Phase Diffusion Bonding
Procedure of Rene80/B/Rene80 System

—Liquid Phase Diffusion Bonding Using B Powder Coating Method
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Abstract

Rene80 superalloy was liquid phase diffusion bonded by using boron(B) as an insert material,
where B has high diffusivity and higher melting point as an insert material. Bonding procedure
and bonding mechanism of Rene80/B/Rene80 joint were investigated. As results, liquid metal was
produced by solid state reaction between base metal and insert material on bonding zone. The li-
quid metal was produced preferentially at the grain boundary. Except for production of liquid metal,
other bonding procedure was nearly same as TLP(Transient Liquid Phase) bonding. Bonding time,
however, was reduced compared to prior result of TLP bonding. By bonding 5.4ks at 1453K, Rene
80/B/Rene80 joint was isothermally solidified and homogenized where thickness of insert material
was 7.5um.
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Fig. 1 Electric furnace used for bonding
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Table 1. Chemical composition of Reno 80(wt%)

Ni C Al Co Cr Mo Ti w B other
58.5 0.15 3.23 9.01 136 3.90 491 4.96 €0.005 {1.74
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Photo. 1 Bonding procedure of Rene80/B/Rene80
joint at 1453K(a : bonded for 6s, B was 25um,
b : bonded for 21.6ks, B was 5um)
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Photo. 2 B concentration around the eutectic layer at
early stage of bonding. Bonded for 180s at
1453K and Ar gas quenched.(Original photo.
is coloured. Dark part and grey part in the
eutectic layer is higher B content than base
metal.)
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Photo. 3 Procedure of liquid metal generation on the
Rene80/B/Rene80 joint at 1453K(a : 0s, b :
60s, c . 180s)
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Fig. 2 AES analyzed result for MC carbide on Rene
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Photo. 5 Boride and y observed on Rene80/B/Rene80
bonded zone(bonded for 21.6ks at 1453K. B
was 15um).
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Fig. 3 Relation between width of eutectic layer and
holding time at the Rene80/B/Rene80 joints
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Photo. 6 Analyzed result of Ni, W and Al concentration
around bonded joint (bonded for 60s at 14
53K. B was 25um).
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Photo. 7 Homogenization of Ni, Cr, Ti and B on bo-
nded zone and base metal (bonded for 5.4ks
at 1453K. B was 7.5um).
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