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Microstructure and Properties of Mo-14Re Alloy Joint Vacuum Brazed with NiCrSiB
Solder Paste
WEI Yaxin*?, CAO Qigao®, YANG Xiaohong', WANG Xiaoyu®
(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048; 2. Northwest
Institute for Non-ferrous Metal Research, Xi'an 710016)

Abstract: The influence of different process parameters on microstructure and mechanical properties of Mo-14Re alloy
joint brazed by Ni-Cr-Si-B solder paste was investigated. The microstructure and phase composition of the joint were
determined by scanning electron microscopy (SEM) , energy dispersive spectroscopy (EDS) and X-ray diffraction
(XRD). The results indicate that the content of Mo- and Ni-matrix solid solution in brazing seam is increased with
brazing temperature increasing, and cracks occur at the joint between brazing joint and base metal. With the increase of
preservation, the content of Mo-matrix solid solution is firstly increased and then decreased, and CrB content is gradu-
ally increased, gathering in the center of weld. With the increase of preservation and brazing temperature, the shearing
strength of welded joints is increased firstly and then decreased. Under the brazing process parameter of 1 180 C X
20 min, the shearing strength of the joint reaches the maximum of 84.76 MPa, and the shear fracture is characterized
by cleavage fracture, which occurs on the base matel.
Key Words: Mo-14Re Alloy, Ni-Cr-Si-B Solder Paste, Vacuum Brazing, Interfacial Microstructure, Mechanical
Property
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Tab.1 Chemical composition of solder for experiment %
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Fig.1 Morphologies of Ni-Cr-Si-B solder powders
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Fig.2 DSC curves and brazing process of Ni-Cr-Si-B solder
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Fig.5 Effects of holding time on microstructure of brazed joints
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A, 72.20 1.98 20.19 5.63 — — —  Mo(s,s)
A, 1.21 7.63 81.21 — 3.18 5.72  1.05 Ni(s,s)
A, — 40.22 46.87 — 10.12 2.79 — NiCr
A, 70.60 2.14 21.73 5.53 — — —  Mo(s,s)
A; 4213 37.61 12.52 5.59 — 2.15 — MoCr
A 1.43 10.63 79.18 — 3.45 5.31 — Ni(s,s)
A, 76.02 1.22 16.32 4.76 1.68 — —  Mo(s,s)

Ag  55.55 4.75 24.65 7.27 6.38 0.48 0.91 MoNi,Mo
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A, 65.18 2.79 25.08 5.38 — 0.98 0.59 Mol(s,s)
A, 1.61 11.80 76.01 — 3.17 6.39 1.02 Ni(s,s)
A 1.55 9582 134 — 0.53 0.75 — CrB
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Fig.7 Schematic diagram of joint structure at different holding time
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B il
Mo Re
B, 84.30 15.70
B, 82.60 17.40
B, 76.60 23.40
B, 75.49 24.51
B 86.21 13.79
By 85.33 14.67
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i _ /% AT A
Mo Re Ni Cr Si Fe B
C, 64.40 7.55 24.11 2.27 093 0.74 — Mo (s,s)
C, 4.63 0.87 77.95 8.43 3.26 4.86 — Ni(s,s)
Cy 0.43 — 80.24 9.91 3.36 6.06 — Ni(s,s)
C, 1.16 — 12.45 84.00 0.61 1.78 — CrB
Cs 33.04 4.69 51.98 6.16 1.22 2.92 — Ni,Mo
Cs 35.87 5.87 10.42 37.37 — 1.94 8.53 Mo-Cr
C,; — — 80.91 10.25 3.27 5.57 — Ni(s,s)
Cy 2.50 — 10.41 72.86 0.68 1.21 12.35 CrB
Cy 70.6 5.53 21.73 2.14 — — — Mo (s,s)
C, 42.13 559 12.52 37.61 — 2.15 — Mo-Cr
Cy, 1.43 — 79.18 10.63 3.45 5.31 — Ni(s,s)
C, 337 3.5 758 998 314 454 —  Nils,s)
C,  61.26 — 11.09 25.70 — 1.95 — (Mo,Cr)B
C,, 89.49 — 7.98 1.78 — 0.75 — Mo (s,s)
Cs 2.43 049 7556 1299 3.33 5.21 — Ni(s,s)
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Fig.12 Schematic diagram of joint structure under different brazing temperatures
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Fig.13 Effects of brazing temperature on shear strength of brazed
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