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Abstract

This study was carried out to investigate the effect of bonding temperature and holding time on microstructure
and mechanical properties in brazing joints of Ni-base superalloy using MBF-30 (Ni-4.5Si-3.2B [wt.%]).
The heating rate was 20C/min to the bonding temperatures 1050C, 1070°C, 1090C under high vacuum
condition. The holding times were 100s, 400s, 900s and 1600s.

NisB phases and proeutectic Ni were observed in the interlayer of Ni-201. Then, Ni3B and Ni3Si were
found in the middle region of brazing joint. Cr-boride phase appeared in the interlayer of Inconel-625.

Tensile strength and elongation were decreased at 1050°C-1600s, 1070C-900s and 1090°C-400s. After
observation the fracture specimens, There was NisB which is very brittle phase in the grain boundary of

Ni201.
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Fig. 2 Schematic view for tensile test
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Table 1 Chemical compositions of material( wt.%)
Chemical composition (wt.%)
e Ni Cr Fe Mo Cu Nb Mn Co Si Ti Al C B Si
Tnconel 625 | Bal. [ 215 | 5 | 9 | - |365| - | 1 | - |04 |04 |01 | - | -
Ni201 Bal. | - |001| - |002] - |021]003]008]| - - ool | - -
MBF-30 Bal. - - - - - - - - - - 0.06 | 3.2 4.5
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Fig. 3 Relation between tensile properties and

holding time
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Fig. 10 SEM micrograph (a) and Microstructure Ni-2012% < 2= 9]
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Table 2 Chemical compositions at regions denoted
as 1~6 in (b), (c¢) and (d) of Fig. 10

Element composition (at.%) i )
Nl o TFel @1 B ol | Phases DEA ()R o]FoA] Jx, ] Ni-201 9=
10042l - | - lo1sloao] - | - Ni Ni-Si-B 284 (3%} 5)9F Ni &3HE(4) 2 o] Fo)A]
]
2 |72.02| - | - |4.08[2389 - | - | NisB b
3lo13sl - | - |ssalo1 | -] - Ni Z} 5ol mlo]lAR H|F| A ALr|E =3 (25g) 8k
417029 - | - |29alo677] - | - | B Hlmet A7 Ni-201< °F 100Hvelx, Ni-Si-B
5199.03] - | - |0.05]002] - | - Ni D&A = oF 150HvelR e, Ni 83k oF 450Hv
6 [28.21(21.65|1.74] 0.21 [39.65/6.97|1.57 | Cr Boride o]t}
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Fig. 11 SEM micrograph (a) and Microstructure
(b), (c) at regions denoted as A, B in
(a). (Brazing condition : 1070C-100s)

Table 3 Chemical compositions at regions denoted
as 1~51in (b), (¢) of Fig. 11

Element composition (at.%)
phases

Ni Si B
1 73.58 0.05 26.40 NisB
2 78.68 20.66 0.40 NisSi
3 89.31 9.48 1.21 Ni
4 72.37 0.04 27.50 NisB
5 99.94 0.02 0.01 Ni
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Fig. 12 SEM micrograph (a) and Microstructure
(b), (c) at regions denoted as A, B in
(a). (Brazing condition : 1070C-1600s]

Table 4 Chemical compositions at regions denoted
as 1~5in (b), (¢) of Fig. 12

Element composition (at.%)
phases
Ni Si B
1 73.17 0.02 26.81 NisB
2 92.17 7.81 0.02 Ni
3 91.48 8.35 0.17 Ni
4 72.34 1.24 26.42 NisB
5 92.21 7.75 0.04 Ni
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