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The Evaluation of Weldability for Different Manufactured Mg Alloys in FSW
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ABSTRACT

Hot-rolled and Extruded plates of AZ type magnesium alloys were successfully joined by
friction stir welding(FSW). AZ31B-H24 and AZ61 plates with the thickness of 4mm were used,
and the microstructural development in the stir zone were investigated using optical and scanning
electron microscopes. The grain size of base metal and stir zone were investigated using the
line-intersecter method. Hardness of the stir zone was remarkably increased due to very fine
recrystallized grain structure both in AZ31 and AZ61 alloys. Tensile strengths of the FS welded
Mg alloys AZ31 and AZ61 were strongly affected by formation of the intermetallic compounds, B
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Table 1. Chemical composition of Mg Alloys

Al|{Zn|Mn| Si |Cu| Ni | Fe [Mg|
AZ31|3.0[1.0] 0.2 |0.05[0.05[0.005|0.005| bal.
AZ6116.0}1.0] 02 | 0.1 ]0.1]0.005] 0.01 {bal.
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Table 2. Mechanical properties of Mg Alloy

Tensile Yield [Elongation
. Hardness
strength strength in (HR(C))
(MPa) (MPa) | 50mm(%)
AZ31 290 220 15 73
AZ61 305 205 16 60
B AFoA AgHod FSW &3 21L& o
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Table 3. Friction Stir Welding Parameters

rotation Travel Tool

speed speed angle
AZ31 2000rpm _ [100mm/min 3°
AZ61 355rpm  |160mm/min 3°
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Fig 1. Surface appearance of FS butt
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Fig 2. Microstructure of AZ31 and AZ61
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Fig3. Comparison of grain size
of Mg alloys
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Table 5. Tensile properties of Mg alloy

YS(MPa) | TS(MMPa) | EI(%)
AZ31 220 290 15
AZ31(FSW) 93 230 10.24
AZ61 205 305 16
AZ61(FSW) - 110 1.6

AZ6le] A9x AZ31H vpR A AFgE Ko
I Yo FSW AH&¥ AZ317 AzZ619 9% &
4L AZ3lo] ARZ =S A& AZ61ET
S @e 13E ¢ F Ao AZ61S Al &
Fol F7tdel wetk A AGd AlMgy ©
2AUAN HEHARNEA A7 AGHH)
HEo] we stdo] Yehyoh

4. 2 £

2 dFddA Az Yol A AZ31F AZ619
FSW H34& A3 29 53 & 8L
a5 F AU

1) AZ313} AZ61¢] FSW A& AZ31¢] AZ6l
Bt} o]F&xe) AL WA o YWe
PN 53 HERE FA4si0.

2) AZ31& 47 4 FA Y3 vAg =A
ZZo] ZUIF SZ Z3F& 7AW ¥
AZ61S e TR EA Aside 2ug
Z4& Jedon F9d9e vAg =23
<€ YA,

3) AZ317 AZ619] ZE=E wadE m AZ31
2 dRYHe AMARe=E AP AFeg 57
9 AE e POl AZGlL AAAo=E

A3 zFo] wMHAAUN AE Fe A%
3t

4 )AZ319 A FR13717F oYY B-AliMgir
BELHFEL AlY0] S/ AZ6lA A€
YAA e A LolEtAl WAL £ AU
o|2 Q3] AZ619] UF AlFAF} AANEo]
AZ3IET @SS & 4 Utk

Ho
ot

a

1ta]

1. ASM Specialty Handbook : Michael M.
Avedesian, Magnesium and Magnesium
Alloy , 12725

2. IWC-Korea 2002: Kazuhiro Nataka, Friction

stir welding of magnesium alloy P5117515

— 258 -



