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Article Information Abstract

Original Research Paper The applicability of the diffusion brazing technique for joining Nimonicl05 superalloy using a BNi-2
Received: 26 July 2022 interlayer was assessed. The phases formed during the brazing process in the isothermally solidified zone
First Decision: 18 September 2022 (ISZ), athermally solidified zone (ASZ) and diffusion affected zone (DAZ) were studied. The formation of Ni-

Accepted: 11 October 2022 Cr-Mo boride precipitates in DAZ was determined in this region. The ISZ was a precipitation-free zone,

mainly consisting of gamma solid solution. ASZ contains the matrix solid solution of gamma-nickel, Ni-rich

g;yz\;;ogrds. boride, and Cr-rich boride and Cr-rich intermetallic compounds. The investigation confirms higher bonding

Nimonic105 time (60 and 240 min) led to a more uniform hardness profile across the joint and a more homogenous

Super alloy interface region via dissolution of intermetallic phases. The highest shear strength and ductility of the brazed

Microstructure joint can be up to 92.2 MPa and 19%, respectively for the bonding time of 60 min. This high strength and

Shear strength ductility can be attributed to the control of formation of deleterious intermetallic compounds in ASZ and at the
same time limited time for grain growth.
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Table. 1 Chemical compositions of Nimonic 105 superalloy and BNi-2 filler (at.%)
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Fig. 1 Dimensions of base metals for (a) lap shear strength, and (b) metallography test
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Fig. 4 Microstructure of NIMONIC 105 superalloy
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Fig. 2 Applying the BNi-2 filler in the form of paste to base metals
pe>d bk

Fig. 3 10 min Brazed specimen following brazing process
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Fig. 5 Low magnification backscattered electron (BSE) images showing the overall microstructure of the joints brazed at 1100 °C and bonding time

of (a) 10, (b) 60, and (c) 240 min
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Fig. 6 (a) BSE micrograph of the joint center for the sample brazed at 1100 °C and bonding time of 60 min and corresponding EDS maps, showing

concentration for (b) Ni, (¢) Si, (d) Mo, (e) Cr, and (f) Co
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Fig. 7 Magnified image of interface/base metal for the joint brazed at 1100°C for brazing time of 10 min
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Fig. 8 BSE micrograph of (a) diffusion affected zone and isothermal solidified zone and (b) athermal solidified zone correspond to the joint brazed

for brazing time of 10 min
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Table. 2 EDS analysis (at.%) of selected regions shown in Figure 8
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Fig. 9. Microhardness profiles across the joint region as a function of distance from center of interface for joints created at brazing times of 10, 60,

and 240 min
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Fig. 11. Secondary electron micrograph of fracture surfaces correspond to the specimens brazed at bonding time of (a) 10, (b) 60, and (c) 240 min
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