27-13 .yp e <L ooloabs 5 095 1397 Ylinls 9 Hle «wll 3Wg5 9 il wiye dlxo

93 solke dolibad 95

Ol g g Colu owiige

www.smeir.org

/4

Q @Lu.w.b Sl laais swLM‘ ‘55&.':»0‘ G vea waulyd ol ol )l o3lwadags

* 6%y Slouy y390 bl I cmmerdline ¢ 60T pai 0Bl oo L gg L pamn sl

Ol wolii 5 pgle axly ¢ oDl of3T olKitils «SilSo wdigo )] aliis IS ggzeils =1
O s St (215 (98 5 sl olSils (Sl (igee lhslind -2
O s axlys olKls (Sl pwdige )boliwl -3

IS s axlgs oKl (Sl i (555 (ggzmiils -4

kazemi@ssau.ac.ir 1381963813 ., sgaio (lus ™

XV

"

O3 lguals

mabai Jlail sbml gl oS cl s alisel SKhol 6,5 s 5l Ghegeme y ) lahts alexgl SKhol o) jbe>
9y el 5 558 5l o ] A 18 sl 8,50 15 g e i (sla i b U sloig 0 ]
ol el 5l Gua ol a8 S )8 soliul 050 aliBee glaaisld o b el b (gileaige o sileJoe jshate 4 Gl 4,
ohgy b oads bl VLAl ) jslaie 4 (S - wSh )b S 5 Gl dmbo iz S8l e p (GBS
5 Sl oy iR & 2hited Cqz TO75-T6 poiagll ST slagys o slalais aleadl SShasl )5 be>
(5! (3908 (St Cu o g 395 Gos Y ) Wiwgs yiolb dw jelate pay el SYLasl s cuSd lls dslllas
mu‘.;?ﬂjb&_,’.a)),)#;ndg.b\ﬂoﬁquchgsa)o(owmu@)wﬁblﬂ&.}_5CJa...4...;)¢
slagiolesl 5 oolitul b awgn sl ol )l sogames o eoliiwl TIBAIAV poilis 5LIT § 7178 poogl 5L 5l oLy

2B ey 90 Ay liler wiz alal, 5l ooland b lagile] et b el iz plo SlinioS @l 5 (0125
358 Goe 3l el Sl 5 @ ol SSE i il osall b i slel il ) el s b
Sl [y aeS8) Pl 5l S ) S0 S 5] (50508 Sty Sy iy dmio iz o3
oo b oanlie SVl (o 2aS lel 5 ey s (S35, 5 b glowe 4ol ) S 5 il b, 5 ailars )

ol Gy Il 6ls b jlme 4l 5l st el o Jlas! plSoeul

b colazel Sl )15 g
OS2 Sl gy b sleanate
S8 S5

JERNIOE O S

Optimization of friction stir spot welding process parameters to achieve
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Keywords Abstract

Friction stir spot welding Friction stir spot welding (FSSW) process is one of the friction stir welding (FSW) processes which is
Optimization by Box-Behnken design used for spot joining of thin sheets with different materials without melting of base metals. Box-
Backplate material Behnken design of response surface methodology (RSM) has been used for modelling and optimizing of
Failure load parameters in different processes. The aim of this study was investigation of the effect of backplate
Failure mode of joints material on the maximum failure load and failure mode in FSSW of AA7075-T6 sheets by using Box-

behnken design. Three continuous parameters including rotational speed, plunge depth and plunge
speed in three levels and one discrete parameter (backplate material) in two levels were considered.
AAT7178 and Ti6Al4V were used as backplate sheets. Continuous parameters limits were defined
according to experimental tests and previous studies. The results of experimental tests were predicted by
second order polynomial. According to statistical results, plunge depth, backplate material, plunge
speed and rotational speed affected on the failure load respectively. Shear failure, tensile/shear failure
and tensile failure mode were observed after tensile test. Maximum failure load was obtained in tensile

failure mode.
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Table 1 Chemical composition of 7075-T6 aluminum alloy (wt.%) [5]
Si Fe Cu  Mn Mg Cr Zn Ti Al
04 05 12 03 21 018 61 03 esludl
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Table 2 Mechanical and thermal properties of 7075-T6 aluminum alloy
[5,17]

P T B L T L L o N B Colas oy
R T
(MPa) (MPa) (MPa) Job (W/m.k)
485 410 317 12 160 130
1 Artificial Aging
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211 5332/30 5447 Ti 5 1/6 1200 Ti -1 -1 0 24
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