[ Downloaded from mme.modares.ac.ir on 2024-05-26 |

135-129 yoyo 1 o plouid (17 0,93 1396 (133,59 8 (s )d0 Suillo wIiyo dlxo

9y el dolisle ==
— =
y z i =
Oy Sl (witigo = 5 -
mme.modares.ac.ir UT'.-/_".‘{:; A_;s

4l ousis p ook b 410 §321 O35 <5) SBOYe j S & S (G e
BNi-2 i3

%35&‘,.4 A}uo‘z Srxaule g ?JA s

OIR cpgh plipa a2lgs into oKl (SHle pwdine o583 -1
s ol olee 5 galio oKl ¢ ygllie 5 dlgo (swtine bl olis s ~2
Mo Mo ozl (Slo pwiges ksl =3
moradi@malayeru.ac.ir 65719-95863 iy ssdio Mo #

suSe Wlio cleylb!

Nd:YAG b 3 5 ookl b (410) (o55,le ¢ (321) (il (45 55 clodVod 3 oS 4y o (S mund « lio oyl 5 JolS (otimg3y Alia
iy plosl Sglite Ll slajy 55 53 (K8 & o (S e 1T5 by plosl BNI-2 IS gl aaisS y o3le | ly 400 1395 4110 cdt »

o T 1395 3105 : iy
B G 285 )15 dalllae 3)90 (g (9 S oS Sn g (659 9wy e b Jlal g 0aiiS py odle uS 5 5L g by S 1395 5315 reales » )

SSish it 5 SN odS 5, odle o md e i gl i Pl 0k (65 meod YL Sl ol sryt 8l BeES 5 R
D)9 (S dels Jgloe Jolis 008y 00l o)l 3 S8 4y Cor ()8 puxd ,\..;I)ﬁ P 410 5321 5 S5 sbdYed g9y p (29> 23 SaS 4 o (4,8
S5 pe)S g 9 JLail 350 53 IS5 daps 5SS aels Jsbre Jols Baos 0ad () werd ¥ Lail Bl go )8 )y 5 SIS 321 oy 35 3V
55525 500 osds (g5 pund YLl g Soe (1S5ke 5 5,509 550 0aiiS yy e3le By Ko (1Ske ABL o L3 b S e plaw

410 o5 55 5Ysh
s sl olas . ¢ ; lad] 5 o] 43 BNi-2 035 5 o3k
ol Sglizi il (g3 s & oS sl JISllKo 480 5 200 (3t 005 (6, pored Vil 23S plSoezl 13l e :

NA:YAG b 55

Laser brazing of 321 and 410 stainless steels using BNi-2 nickel-based filler
metal

Ali Khorram?, Abed Jafari?, Mahmoud Moradi®"

1- Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran

2- Department of Material and Metallurgy Engineering, Iran University of Industries and Mines (IUIM), Tehran, Iran
3- Department of Mechanical Engineering, Malayer University, Malayer, Iran

*P.0. B. 65719-95863, Malayer, Iran, moradi@malayeru.ac.ir

ARTICLE INFORMATION 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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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 rels of t 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  pgSay
B 606 026 037 570 062 8698 JSsu,s

C 058 018 030 153 456 o285
IS5 el
A 5l
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

133

(<

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. %)
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Sl
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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
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