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ABSTRACT

In this paper, laser brazing of austenitic stainless steel (type 321) and martensitic stainless steel (type
410) was performed using 400W pulsed Nd:YAG laser with nickel-based filler metal (BNi-2). Laser
brazing process was carried out at different gap distances. Microstructure and composition analysis of
the filler metal and the brazed joints were examined by optical Microscopy (OM) and Scanning
Electron Microscopy (SEM). Mechanical properties of the brazed joints were measured in the form of
Micro hardness and tensile test. Results show that the filler metal has good wetting and spreading on
321 and 410 stainless steel in laser brazing process. Filler metal consists of nickel solid solution, nickel-
rich boride and chromium-rich boride. The laser brazed joints are mainly comprised of the nickel solid
solution, nickel-rich boride in the center of the joints and chromium-rich boride near interface with
substrates. The average micro hardness for filler metal was 550 HV compared to 500 HV for laser
brazed joints. The tensile strength of laser brazed joints is varied from 200 to 500 MPa because of
different gap distances.
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Fig. 1 Experimental setup of laser brazing
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Fig. 2 cross section of laser brazed samples for 321 stainless steel (a)
gap distance of 0.4 mm, (b) gap distance of 0.08 mm
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Cr C Mn Si p S Sobie
17%  0.06% 152% 0.62% 0.028% 0.02% 5j9 e,
Ti Cu Ni Mo Fe ol
065% 021% 965% 021% Jols TRV

410 O g_ii)' oYed U.;L.A.m; S 2 Jg.xz
Table 2 chemical composition of stainless steel 410

S Cc Mn Si p Cr yolie
Qo0
0.0009% 0.15% 0.31% 04% 0.006% 12.57%
o3t
Sn Ni Mo Al Cu Fe yole
Qo0
0.02% 0.09% 0.02% 0.01% 0.04% Jolss '
39

oaisS y oole olond oS 5 3 Jgu
Table 3 chemical composition of filler metal

cC oo B Si Fe Ni ol

0.06% 7% 32% 45% 3% Jolss
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Fig. 4 Variation of (a) Spreading, (b) wetting angle of BNi-2 on 321
stainless steel for different gap distances
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Fig. 5 Variation of (a) Spreading, (b) wetting angle of BNi-2 on 410
stainless steel for different gap distances
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Fig. 3 cross section of laser brazed samples for 410 stainless steel (a)
gap distance of 0.15 mm, (b) gap distance of 0.05 mm
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Fig. 7 SEM and EDS chemical analysis reults of the laser brazed
sample for 321 stainless steel
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Table 5 EDS analysis results of BNi-2 filler metal according to
locations in Fig.7 (Wt. %)

Ll B C Si Cr Fe Ni Bt

A 1252 030 011 710 625 423 p5Sas
B 606 026 037 570 062 8698 Ssos
C 058 018 030 153 456 o285
IS el
a5l
D 045 029 010 1146 69.11 1859
Akl
E 1076 024 033 574 111 8182 Ssu,s
F o020 022 035 317 536 907 7
IS el
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Fig. 6 Microstructure of BNi-2 filler metal: (a) General view (OM), (b)
SE, BSE image (SEM) and EDS analysis
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Table 4 EDS analysis results of BNi-2 filler metal according to
locations in Fig.6b (Wt. %)

Ll B C Si Cr Fe Ni 56
Sl

A 0.53 0.47 0.03 1.08 0.94 96.95 ' J}_LM

B 10.61 0.44 0.13 4.46 0.82 8354 Ssw,e

C 14.61 25 301 7481 0.13 494 pg,S %y

Sl
D 0.28 04 0.48 1.28 191 95.65 ' J}_LM
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Fig. 9 Tensile strength versus gap distance
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Fig. 10 micro hardness profile of laser brazed sample. a) 321 stainless
steel b) 410 stainless steel
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Fig. 8 SEM and EDS chemical analysis results of the laser brazed
sample for 410 stainless steel
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