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Bonding Phenomena during Transient Liquid Phase Bonding of CMSX-4,
High Performance Single Crystal Superalloy

Dae-Up Kim
* Research Institute, Hyundai MOBIS Co., Yongin 449-910, Korea

Abstract

The bonding phenomena of Ni base single crystal superalloy, CMSX-4 during transient liquid
phase(TLP) bonding was investigated using MBF-80 insert metal. Bonding of CMSX-4 was carried out
at 1,373~1,548K for 0~19.6ks in vacuum. The (001) orientation of each test specimen was aligned
perpendicular to the bonding interface. The dissolution width of base metal was increased when the
bonding temperature and holding time were increased. The eutectic width diminished linearly with the
square root of holding time during isothermal solidification process. Borides were formed in the bonded
layer during TLP bonding operation. The solid phase grew epitaxially into the liquid phase from
substrates and single crystallization could be readily achieved during the isothermal solidification.
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Table 1 Chemical composition of materials used
(mass%)

Materials Ni B Cr Co Mo W Ti Al Ta Re Hf
Base metal |CMSX-4|Bal. - 6.5 9.0 06 6.0 1.0 56 65 3.0 0.1

Insert metal| MBF-80|Bal. 3.7 156 - - - - - - - -

Table 2 Heat treatment condition of CMSX-4

1550K x 7.2ks—1564K x 7. 2ks—1569K X 10.8ks—
Solution treatment | 1577K x 10.8ks—1586K X7 2ks—1589K X 7.2ks—
1591K x 7 2ks~1594K X 7. 2ks—Quenching

1st again treatment | 1353K % 14.4ks—Quenching

2nd again treatment| 1144Kx72ks—Air cooling
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Fig. 3 Arrhenius plot of dissolution rate
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