DA-FY amins I8 6 kouis 1Y 0593 [1F+Y Jlw /Lao L 3 ao )l SeilSo

T
fu(:)fubyby,/s

DOI: 10.22044/jsfm.2024.13615.3794 & z
fl-g}

33,7 (/u”'p

oSS y 5l oolaw! b FY. UJ‘&) oY gd Corw G ! oYlas! ey PlSJu.w" | g 3bwadass
Ewly 495 pbgy 4 BNI-2 S wly

\ . Y = P . # ) . s
i 2l d (Sle dgmas Lo jaeme (S HlS (559 i
Olnl ol g biow g (19 oo 9 pale oIS (Ladlad  cwiigeo 0uSIUGIS (g 550 !
Ol Siiog &5l oMl ol;T SRS (Sl il v lg (S0 widgeo 0uSLUGIS « )b Ll Y
VEYINVYA G5l e, OV Fe Y200 A i 5050 )b VN F Y 2ITY sl o o)l ¢ Jisns dllio

oS

LEY. 05 S5 0¥ Conw (5,5 mad SYLail jo Jlasl 5,0 5 oyloj dLos sla el )y ﬁb).\,wblﬂ e A GeioS ol jo
Oy s (gla el )b el ool 4Bl 3 el g,y Uiy, 4 (59, A (slodiged (b plSxiwl (59, BNI-2 S5 4y saisS 518
el ¥ Gz nl 50 BNI-2 (S5 4yl 5T e oS jaky cdinnds (ed 580 (S by 4 Glalojl (2l 3oy 51 Jlail 50 5
Ao oley 0 NFPC AV PC e e s °C slales (o oyl dadiges gjlwoolal 51 o ol a3 5 (a5 )0 jia o o/) g +/+Y
Ol a8 al sdmlie s laLv,u’lQYLaSls;‘;ﬁ‘aLipc.alQm;ﬁdukf..ifég&oyﬂ.w;)l}%5)55)o4.'§,§oa~ AR
GV ®C 5loyes sloo aolidl cruzmen 0 5 Ly pllouiul guo )0 VF als cel o o <N B /o 1 Jlasl e
sy pSotisl oo, YV il el addo B B Ve lo,e5 oy (ialidl g od p plloxiul (gauo,0 VY iuljdl el VVF-°C
5 VWV UAY °C sloo o oe /o % Jlasl 50 b Jlasl a5 000 )5 samlive Fwly dyg, (g, 40 (gjlwainge b sl jo el o

ol JL e VAF/FYA o 4y 3y plSocinl oy s sl adBs $PIOA (Lo

by a5y Ghgy BNIF2 S5,y 5LIT ¢ oy plSonial g S ond 155 loaige 1giadS WlodS

Optimization of Shear Strength of 420 Stainless Steel Brazing Joints Using BNi-2 by
Response Surface Methodology

Meysam Nouri Niyaraki'”*, Mohammad Reza Isvandzibaei?, Jaber Mirzaei'
! Ph.D, Faculty of Aerospace Engineering, Shahid Sattari Aeronautical University, Tehran, Iran
2 Assist. Prof., Department of Mechanical Engineering, Andimeshk Branch, Islamic Azad University, Andimeshk, Iran

Abstract

In this research, the parameters of brazing temperature, time, and joint seam have been optimized in brazing
joints of 420 stainless steel with BNi-2 filler metal on the shear strength of lap joint samples using response
surface methodology. The parameters of brazing temperature, time, and joint seam were determined by the
design of the experiment using the Benken box method. The thickness of BNi-2 filler metal was considered
to be 0.04, 0.07, and 0.1 mm in this research. After preparing the samples, they were placed in a vacuum
furnace at temperatures of 1000°C, 1070°C, and 1140°C for 10, 30, and 50 minutes. The mechanical tensile
test was performed to determine the shear strength. It was observed that increasing the joint seam from 0.04
to 0.1 mm caused a 14% decrease in shear strength. Also, increasing the brazing temperature from 1000°C
to 1140°C has increased the shear strength by 21%, and increasing the brazing time from 10 to 50 minutes
has increased the shear strength by 27%. In the end, it was optimized that the maximum shear strength is
164.429 MPa in the joint seam of 0.04 mm, the temperature is 1109.84 °C and the time is 46.58 minutes.

Keywords: Optimization; Brazing; Shear Strength; BNi-2; Response Surface Methodology.
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