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Abstract Vacuum brazing method has been coming to an important process as one of the new fabricating
techniques of metals and alloys. In this study, a vacuum brazing of SUS304 stainless steel with BNi-2 filler
metal was carried out in 1< 107* Torr of vacuum atmosphere. The formation of brittle intermetallic compounds
in brazed joints between SUS304 stainless steel and BNi-2 filler metal is a major: concern, since they
considerably degrade the mechanical properties of joints. To obtain enough stable joining strength, it is
necessary to understand the unique properties of brazing process with Ni-based filler metals containing boron.
So, in this research we investigated the performance of SUS304/BNi-2 brazed system and the brazed joint
properties were evaluated at room temperature by using tensile test. Metallurgical and fractographic analysis
were used to characterize the microstructure, the mechanisms of brazing, and joint failure modes.
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Fig. 1. Schematic of brazing specimen and base metal for
tensile testing. (a) brazing specimen, (b) brazed joint, and (c)
tensile test specimen.
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Fig. 2. Brazing fixture to prepare specimens.
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Table 1. Chemical compositions and tensile strength of base metal used

Composition (wt-%)

Tensile Strength (MPa)

SUS304 C Cr Ni

Fe As received After annealing(1050°C)

0.08 18 8

Bal. 869 611

Table 2. Chemical compositions, melting temperature and brazing temperature range of filler metal used

BNi-2 Chemical Composition, wt% Solidus,  Liquidus, Brazing Temperature
FillerMetal Ni Cr B Si C °C °C Range,
(AWS) Bal. 7.0 3.0 45 3.0 0.05 971 999 1010 ~ 1177




144

/ Brazmg

’\W

ey

Fig. 3. A general view of the high vacuum brazing furnace.

Tensile Strength{MPa)

SUS304(As received)  SUSI04(As heat-treated) SUS304/BNI-2(As brazed)

Base Metals

Fig. 4. Evaluating the tensile strength of brazed joints. The
base metal is SUS 304 stainless steel brazed at a cycle of
1010°C/30 min, with a brazing force of 0.8 MPa.
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Fig. 5. Photographs of test specimen. (a) joint made by
vacuum brazing, (b) tensile test specimen, and (c) after tensile
test. (fractured brazing filler metal zone)
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Fig. 6. Representation of some typical failure modes in tensile
tests of brazed systems. (a) base metal, (b) brazing interlayer,
(c) base metal/filler metal interface, (d) base metal/filler metal
interface, and brazing interlayer, and (e) base metal and
interlayer.
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Fig. 8. Microstructure of joint brazed with BNi-2 filler metal.
The base metal is SUS 304 stainless steel brazed at a cycle of

1010°C/30 min, with a brazing force of 0.8 MPa.

25 kV x2.00K 15.0sm

S

K

gl

Fig. 7. SEM images of fracture surface after tensile test. The

base metal is SUS 304 stainless steel brazed at a cycle of
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1010°C/30 min, with a brazing force of 0.8 MPa. (a) low

magnification, and (b) high magnification.
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Fig. 9. The result of SEM/WDX analysis. The base metal is SUS 304 stainless steel brazed at a cycle of 1010°C/30 min, with

a brazing force of 0.8 MPa.
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