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Effect of bonding temperature on interfacial microstructure and
properties of GH4169 alloy TLP joints
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Abstract: The bonding of GH4169 superalloy was achieved by transient liquid phase (TLP) bonding method using 50
um-thick Ni82CrSiB amorphous foil as the interlayer. The interfacial microstructure of TLP joint was characterized and
the effect of bonding temperature on the interfacial microstructure and joining properties was investigated in details. The
results show that the GH4169 TLP joint consists of isothermal solidification zone (ISZ) and diffusion zone (DZ). The ISZ
is composed of Ni-based solid solution, and lots of needle-like borides are formed at the grain boundaries in DZ due to
the diffusion of element B into GH4169 substrate. With the increase of bonding temperature, the thickness of DZ
increases while that of ISZ remains unchanged. The highest tensile strength at room temperature and high temperature
reaches 692 and 599 MPa when the joint is bonded at 1 120 °C for 2 h, which is about 82% and 71% of the base metal
strength, respectively. The fracture analysis results show that the fracture location changes from ISZ to DZ during room
temperature tensile test with the increase of bonding temperature. However, when tested at high temperature, the facture
always occurs at ISZ.
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Table 1 Chemical compositions of Ni82CrSiB amorphous
foil (mass fraction, %)
Ni Cr Si B Fe C
Bal. 68 4-5 2.75-3.5 2.5-3.5  0.06
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Fig. 1 Schematic diagram of GH4169 TLP joint for tensile

test (mm)
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Fig. 2
scanning analysis results (b) of GH4169 TLP joint

Interfacial microstructure (a) and elemental line
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Fig. 3 Morphology of diffusion zone (DZ) in GH4169 alloy
TLP joint
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Table 2 Chemical compositions of spots shown in Fig.3

(mass fraction, %)
Spot Ni Cr Fe Nb B
A4 66.88 14.75 11.7 2.15 0.92 4.52
B 5346 1829 18.27 4.72 035 491
C 352 2131 1.96 66.09 2.95 8.51
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Fig. 4 Effect of bonding temperature on thickness of each

zone in joints
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Fig. 5 Effect of bonding temperature on tensile strength of

joints at room temperature
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Fig. 6 Fracture analysis results of GH4169 TLP joint bonded

at 1 080 C for 2 h in room temperature tensile test: (a) SEM
image, low magnification; (b) SEM image, high magnification;

(c) XRD pattern taken from fracture surfaces
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Fig. 7 Fracture analysis results of GH4169 alloy TLP joint
bonded at 1 120 “C for 2 h in room temperature tensile test: (a)
SEM image, low magnification; (b) SEM image, high

magnification; (¢) XRD pattern taken from fracture surface
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Fig. 8 High temperature tensile strength (a) and typical
fracture morphology (b) of GH4169 alloy TLP joints
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