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Investigation of Microstructure of Transient Liquid Phase Diffusion Bonded N5 Single Crystal

Superalloy Joint
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[ABSTRACT] Microstructure of transient liquid
phase (TLP) diffusion bonded N5 single crystal superalloy
joint and parent material during TLP diffusion bonding is
investigated by using scanning electron microscopy (SEM)
and energy-dispersive spectrum (EDS) for improving me-
chanical propertiy of joint. The results show that the joint
contains bonding zone and parent material zone. The dif-
fusion zone is not obviously observed. The bonding zone
contains isothermal solidification zone and rapid solidifica-
tion zone. Metallographic examination reveals that rapid
solidification zone contains two different structures, which
is ternary eutectic of borides, y and y’ phase developing in
the center of joint, binary eutectic of y and y’ phase appear-
ing close to isothermal solidification zone. Rapid solidifi-
cation zone could be absented by increasing welding time.
Effect of TLP diffusion bonding on the microstructure of
the parent material is very important. The vy’ phase size in
the parent material increases with welding temperature and
welding time increasing.
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Fig.1 Microstructure of N5 single crystal
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Fig.2 Microstructure of joint using KNi3B insert metal

=3 j j {
E3 RAKNIBCHIE R LMW AER
Fig.3 Microstructure of joint using KNi3C insert metal
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Fig.4 Microstructure of joint
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Fig.5 Microstructure of bonding zone
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Fig.6 Effect of welding time on microstructure of joint under
condition of 1240°C welding temperature
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Fig.7 Effect of welding time on microstructure of joint under
condition of 1280°C welding temperature
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Fig.8 Effect of welding temperature on microstructure of parent
material
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Fig.9 Effect of welding time on microstructure of parent material
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