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A study on Mechanical Strength Effected by Projecting Pin of Friction Stir welding
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Fig. 1= vF2udbH gt (Friction stir welding)#38<& ¥ F3 Qo Fig. 19 Ax 2ul7l 84&
371 93 3% A H(Plate)d F¥(Backing plate)dl &8 ¥i, FE 7+Fo] Qlo] nAAAE =T}
2% BE E7]%(Projecting pin)E H 23k $%2(Stir rod)o] 3 MstHAAM HH3] gHHA H=§r}
E7157 £H8H FEE & of YEH Fo vp@ ol A, SR J1AAY o] FgHd
E715-9 o] BF FE5& woR Yot & E7)35F AHY YRE AQEd. 2¥ CE E7]
7 24 R 2 AYEAT 59 o7 H(Shoulder of pin)7t AlBe] Bl H&o] AlZHET.

I F E7R #&89 o4ARA wpage] dAHT Er)%e) g3 woez Uy FE5L FHEo
AT AR o) Yk 0¥ DE ASdE BN BE oz e wpado] w4y
& EV|H g8 &4 K5 (Plasticized layer)o] 24"}t 28 EX 247 5o 94" £ AA
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%} A=Plates are placed on a backing plate and clamped in a manner

b

,@ B=A stir rod is rotated and slowly plunged into the joint line.
i

'@ C=The rotating shoulder and pin produce friction heat.
I

@ D=The rotating pin produces a substantial plastic layer.

E=The workpiece is moved against the pin

Fig. 1 Friction stir welding operation
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B Ay Abg3k vl wdtd H(Friction stir welding) #%(Stir rod)& A7 20mme] STS304 2
Heolg 274 S ALE319 3, E71%-(Projecting pin)el 27l A Z%4mm, Z°) SmmZ 34 Al8&
2ol 80mm, % 50mm, 77 6mme ¢FvlFE FH(AS083) HAE A& oy, §¥xAL IJAF
= 2000rpm, v}EYE L 25MPa, ©)4 4 % (Traverse speed) 1.0mm/sec® LA PR FEIZA o)
Ag e s¥th Fig. 25 % (Stir rod) 3 AHY ZIEE B3T3 o} Fig. 2914 BEE vie} o]
£Ho) AYHE WFgFoZ AEE . 2 A3 a9 AR Eo AER HA HEFE A Ho
olFAYS EHFI, EHATY A& VA e FE&ES 3, ERHU=Y RIS FYAIE
dgs st ALSET Photo 1€ #%e3 AlHe Zxe] Wisglel @& YN EE HAgFH Ut

Photo 194 B = uie} Zo] &3 £ FEole E7159 &2 AH9 Fo] AU, o] E7IYF
7b vt2EFH 2 FEW TANIIZ ABH Gl HA &) diEeolw whFwiky (Friction stir
welding)Al &4 #AET”. $3(Stir rod)# AR ZE7t 0°4 HE RGP g AW U
2 7|87 ddaA deEoiz, 4 € FEAA o ImmAE B2 o7} F(Shoulder of
pin)7b A8 YR 2 Eoiztth A A= AJHe] FHo] AR, &) VWS T o1FH
Ao AFH afol Bol LTAHULH, EHAIT FArtetA B YW= RFo] FHeA R
gtk ol %2 74 ¥ (Shoulder of pin)7t A|H WHZ At}stA] E07tA ojF A o] ol 2R
SR WEolgtn Atgdch #33 A4 Zxrt 1°¢ dE 05mm, ZE=7F 2°Y [ 9 0.35mm,
Zt=7h 39 de F 02mmBE &89 oZAFIE AR UiR2 soizith M FEsA dehd
£ANEE 883 AHe Z4E7 4£°Y Wol, &5 AR AEY W2 o 0.lmmAE &
ojztom, AFFH gl M A LAHAG =7 G 2 5°Y we &8 AT AHY
WE2 o 0.15mmAE Eolzten S =sE F4 P ol &8 A A=t A7) 4E

olgtx Atz dTh.
A

Stir rod

—
Fig. 2 Angle between stir rod and plate | 20mm |

=3 6=4 6 =5
Photo 1 Relationship between angle and bead on plate welding
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B AFo) A&7 vl @wwhd S (Friction stir welding) #%-(Stir rod)2 27 20mm<e} STS304 -~
H g 27dg AFEeR R, AlHE Zo] 80mm, F 50mm, T/ 6mme &FrlE FF(AS083)HAE
Argstan. 283z 3 A4 2000rpm, ©l4 4% (Traverse speed) 1.0mm/sec, 83 AH9 2 4°
2 AR, F A AH Aoldl FE(Root)7tA°] glol 4¥E s+ Photo 2v =hE¢tE &
Z+zt 25MPa, 30MPa¥d W E7)% AZE 3mm, 4dmm, 5Smmz W E Fo] HFL I LHv=&
BoFEn 9t} Photo 21 RE vle} o] 83 £ REde 7139 AHWRF ol JEIR, &
7152 A Zo] ARFe wet FHAIZE Ho] LAHUTY EE ZAA SHuI=Y S FE F AR
Bo] ZA7} Ro] 2AHAEH o] FE(Stir rod)e] AALFoR A7 wFo] BREA
ARREOZ A2AHF) HAHYY) WEojgin gt whASHH o] 30MPaYd W& 25MPaXth
PA7F § Bol WAHUY. o)t HB oRe Er1EsL niAYAN 9§ AU YRZ o
o] Eoizta, wetr AlH uURo] FEo] Eojt AY¥UF ZYA|(Flash) 2 wlEHA7] wiFolax
A58, E7] % (Projecting pin)¥] 27 °] 3mm¥ W& vEgtE o] 25MPax 30MPadllA %53 &
Hul =7t yeEbdt, ZeiAle vlEgdgo] 25MPadd dWie A9 YEuA gt ol E71R9 FA
o] At & wlAYHo] ol vlAFo] FEIA LR EH7 @FE ZYAZ HA LA
At AR EY. E71 5 (Projecting pin)¥ 7 o] dmmoAlME A7 o] 3mmd wfje} 2o F =7
%, vl 25MPas 30MPadlA] EF 4353 £4¥ =7 vdelgs £714%9 A7 3mmYd 2o
EHA7E 6 Bol 2L oy EVIN Aol AA HHAAEEI FHAS, A vpRdo]
o] B 2 R{Fol s A7) dEolgn ARHT E71F9 Aol 5Smmol e 2P A
BHE uieh o] &3u=rt FA RA et ole E7IFY AAo] AA vwlEEHR ZYAsL
FHoistA AN dZoli AlRE. o] Fe LM =7 A Yehd 1R 2 YL o%
=7 wa7] fEd A 2o guEtd £3589 A Aol & AdE odExE =g A 3ok
AfrEol dastA HAsted o] £HZANME ol$&5E7 Uity Algdr).

5%

B oh
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Photo 2 Surface appearance of bead on plate welding
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