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Evaluation of the STS303-Cu vacuum-brazed by Ni-based alloy
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Abstract Microstructure and tensile strength of the vacuum brazed stainless steel(STS303) and Cu were
investigated. For brazing, the BNi-2, 3, 4, 6 and 7 (A-W.S standard) were used as filler metals. The Oxides
such as Cr,05; and SiO, were observed at brazed layers between STS303 and Cu matrix. Also, the intermetallic
compounds of Cr-B and Ni-P were observed at brazed layers. Brazed STS303-Cu specimens with BNi-2, 3, 4
filler metals showed almost elastic deformation followed by plastic yielding and strain hardening up to a peak
stress. On the other hand, it is likely that the fracture of the brazed specimens with BNi-6 and 7 was occurred
in elastic range without plastic yielding up to a peak stress. Among these filler metals, the BNi-2 brazed at
1050°C showed excellent wettability and the highest tensile strength (101.6MPa).
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Table 1. Characterization of BNi filler metal used in this study.
Chemical composition (wt%) Melting Brazing
AWS classification Ni Cr B Si Fe c p Mn Cu temperature temperature
range (°C) range (°C)
BNi-2 Bal. 7 3.5 4.5 3 0.06 0.02 - - 971-999 1010-1177
BNi-3 Bal. - 3 4.5 - 0.06 0.02 - - 982-1038 1010-1177
BNi-4 Bal. - 2 3.5 - 0.06 0.02 - - 982-1066 1010-1177
BNi-6 Bal. - - - - 0.1 11 - - 877 927-1093
BNi-7 Bal. 14 - - - 0.08 10 0.04 - 888 927-1093

1000, 1050%C

Temp('C)

quenching

Time

Fig. 1. Vacuum heat treatment cycle for brazing.
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Fig. 3. Apparent shape of brazed specimen for tensile test.

Table 2. Chemical composition of paste.

Composition wit%

Si 63.143%

S 21.321%

Ca - 10.745%

K 3.976%
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Fig. 4. Cross-sectional SEM photograph of brazed specimen at
1050°C; (a) BNi-2, (b) BNi-3, (¢) BNi-4 and 1000°C; (d) BNi-
6, (¢) BNi-7.

(a)

Fig. 5. EDS line profile of brazed specimen at 1050°C; (a)
BNi-2, (b) BNi-3, (¢) BNi-4 and 1000°C; (d) BNi-6, (¢) BNi-7
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Fig. 6. SEM photograph and EDS spectra of brazed specimen
with BNi-7 filler metal at 1000°C.
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Fig. 7. SEM photograph and EDS spectra of brazed specimen
with BNi-6 filler metal at 1000°C.
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Fig. 8. Photograph of specimens after tensile test.
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Fig. 9. Strain-stress curves and tensile strength of brazed
specimens obtained by tensile test.
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Fig. 10. SEM photograph and EDS spectra for fracture surface
of brazed specimens with BNi-4 filler metal at 1050°C.

Flg 11. SEM photograph and EDS spectra forfracture surface
of brazed specimens with BNi-6 filler metal at 1000°C.
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