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Heat affected zone (HAZ)

QN U1 LN =

VY.



TYYF B YV docin Ve Jlo oF oy oyled DY 093 cSuilSio  wrbies &y yui

GSilwa 5 (o i8S plnl) mul el Gsew S

Soglhae b5l oolinnl b gl bl 2 Sge 699,9 sl it

S Whuol () gr wul B (g5lwaints 3 solol Jukxs ¥
alazd!
Fewly o Sl =)V -Y

2 eabady o¥lail ais sl ol jekaie
Sl ¢ Kisr 5 Slazél Sl ¢ Kigr slaayl b
ool ol (S Pl ppe (a3l S0l 5 50 alacél
S g S (a3l @bl eslanul b ally cnl jlade 05 o0
Cewd 4 o Jlasl o laslisl dges ‘_sJLo;} GRS g e e
4 Jlail ol (oaeiS plSoxinl ol gl 59 900! 5o

Ol i ok 5 iulejl Jolge Slsesl -¥-¥

G5z 09> 5o ealplml lided anin 4 axy L
Sy £ Ol Ghes Sy e oz (ilazel ( SEasl
@ B bl 4 Cens Il Blal agly 5 jlnl als Sl ol
2yl e g was Sl Gialejl (63959 sla ki Glgie
Jelse onl 51 S5 5o 5ss aals aiz8 )5 )18 ) 090 rlaw iy
e e Jlasl ol slgi 4 e oS adgl Slislesl bl
() Jeuz) wus 5

GIgzr wnlp 99,5 lajeiie a5 sl S5 4 Y
Jeloss 3l g o) Sl msbas 5 OF 5 0 oilazel Sl
SYlail 2sS el p fge layelly siluaie 5 @)kl
O g gl el (palasdl (SBhsl 6,892 (s 4 oadady

A Llgs

bl b bl Y-y
b Ghey Olye 4zl ag; (hgy gyt GRRgR
bgs o Jlawe 5T 0 [¥V-YA] 015 o )18 solital 590 (ials)]
«($39)5 Syt 9 ol Gl bLI)| oo uly gy (e, @
elie (o8 558U by, (nl 5o pa8 sl cnlply el polasl

Sl piie dcgazmo 5 (V) gl yiie (le d5>50 (a8ly alal,

Yy

Cas s ml38] 4S5 0l saline YYVA 0y 5 poiedd] 5LIT O 4
boowimmen DAL cal e 255 50 il cde 4y oS
a4 aS Wb pllil paaS plonul (o Khgx e Siul8l
IYA 5 Y¥] il oole i canlin Uilazil 5 B Liole,S o
b ll 388 Gee &l s 5l (6 5eS e 4 cauiS sl
Sz g Slles Liol3l cael 39i oe Lialisl [YF] 0,50 o
S alSoeil 53l 4y e aF 5gd e oole jrig LS
IR PES
SBhol ) Blgr 0j9> ;0 eundplxl Slidw » )9
aps e ol O iy o oilandl Sllaol o Kisx 5 solecdl
ol Jlasl pois sSonl 5 Solaie g goie loyusie oS
Jitas &0 a5 la) ] 51 S5 a 150 0 lge el 40 a5 05138 0
R i 9590 e g0 a 555 de lasn T8 51 Sy o ol
)9 sl B cblye g Cubld s azgi b g, cp!l 5ol 48,5
ool e eoalesdl SKlasl 6, Sise 5 oolezd! Silasl
(s ol 50 el pdi il Slles laslT s Lt
» P sl Gileana 5 o2k, @iledae bl Jolos
4 VY0 WS peiedl ST Ldacd Jlail ass plSool
Gl gy ey gty b plail o se gl SS
il 4 oniay cYlasl naS alSooial  ge slo el
)l J..al} @Lu )‘ oolawl L| U?M)f) SYolee Cdo 9 Cowe Sy
S8 (e 9090 15ty Srools (g0, 5 Jelo 5 Tl g 5L
opze w1 (6995 sleite b (Sgfa (omizen 25
Slyzil sl g Il Als jlas Il 698 5 Rl g S e
8 asdllae 5 50 sasags oLl T Gles oiiS alSoiul o3
SBaol 6,092 059> )3 o jgpe Slikion 4 az i b .28
et ol g s oslamdl Shol Sy 5 solel
oo piiia Olidiod b dwslie 0 gyt dlie 5,9le oy

SYolae gzl (Gl s,y G25)) 033! bl Jelos 5 (b

Response surface methodology (RSM)
Design of experiment (DOE)

Analysis of variance (ANOVA)
Ultimate tensile strength (UTS)
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Table 1. Experimental factors and the extent of their changes in the FSW process
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Table 2. Design of FSW tests and measurement results
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Fig. 1. Design and fabrication a sample of FSW tool
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Table 4. Analysis of variance of the regression model for the ultimate tensile strength of FSW joints
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ultimate tensile strength of FSW joints
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Table 5. Optimal values of FSW input variable
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Table 6. Results of optimization and verification test
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Table 7. Experimental factors and the extent of their changes in the SFSW process
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Table 8. Design of SFSW tests and measurement results
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Fig. 6. SFSW set-up
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Table 9. Analysis of variance of the regression model for the ultimate tensile strength of SFSW joints
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Table 10. Optimal values of SEFSW input variables
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Fig. 7. Influence of input variables (/V and D) on the
ultimate tensile strength of SFSW joints
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Table 11. Results of optimization and verification test
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