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High Temperature Tensile Property of
Transient Liquid Phase Bonded Joints of Ni-base Single Crystal Superalloy
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Abstract

Single crystallization behavior and high temperature tensile properties of TLP bonded joints of Ni-
base single crystal superalloy, CMSX-2 were investigated using MBF-80 and F-24 insert metals.
CMSX-2 was bonded at 1523~1548K for 1.5~1.8ks in vacuum. The (100) orientation of bonded
specimen was aligned perpendicular to the joint interface. Crystallographic orientation analyzed points
over the bonded region possessed the almost same orientation across the joint interface and
misorientation A8 was negligibly small in as-bonded and post-bond heat-treated situations. It was
confirmed that single crystallization could be readily achieved during TLP bonding. The tensile
strengths of all joints at elevated temperatures were equal to or greater than those of base metal in
the range of testing temperature between 923K and 1173K. The elongation and reduction of area
values were almost the same as those of base metal. SEM observation of the fracture surfaces of joints
after tensile test revealed that the fracture surfaces indicated the similar morphologies each other, and
that the fracture of joints occurred in the base metal in any cases.
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Table 2 Heat treatment conditions of CMSX-2

1589K x7.2ks — quenching
1353K % 14.4ks — quenching
1144K X 72ks — air cooling

Solution treatment

Ist aging treatment

2nd aging treatment
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Table 1 Chemical composition of materials used (mass%)

Materials Cr Co Mo \% Ti Al Ta B Ni
Base metal |[CMSX-2| 80 46 06 80 10 56 6.0 - Bal.
MBF-80 | 15.5 - - - - - - 3.7 Bal.
Insert metal
F-24 88 80 10.8 37 - 29 30 28 Bal
Bonded layer Bonded layer
N ]
Plane A %g];\"‘
Casting direction Casting direction Casting direction

Plane A:
Normal Direction{ND)

Plane B:
Longitudinal Direction{LD)

Plane C:
Transverse Direction{TD)

Fig.1 Schematic illustration of projected planes for the EBSP analysis
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Fig. 3 Change in microstructures of bonded
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Fig. 7 Tensile properties of joints bonded using
MBF-80 insert metal
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Fig. 10 Macro and microstructures of tensile
fracture surface of joints

Table 4 Schmid factors and Schmid factor ratios
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i
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