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Joint properties of dissimilar Al alloy/Mg alloy by friction stir welding
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Table 1. Chemical Composition of 5052 Al
alloy and ZW41A Mg alloy

Al Si Fe Cr Mg | Mn |others| Al

alloy] 0.14 | 036 [ 015 | 2.2 | 0.04 | 0.024
5052| ~ - ~ ~ ~ ~ | vol.
025 | 04 [ 035 28 | 0.1 | 015

Y Zn Ce Al Mn Mg

A1A 08 ~ | 3.7~ 0.01 0.05 0.01
1.0 4.1 max max max

vol.

Z A8 EF 140mmx90mmxIlmm ZA7|2 7}F 3
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Fig. 1 Schematic illustration
of FSW for lap joint
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Table 2. experimental condition

Variable
Tool rotating speed
Pin inserting depth

Range
1800, 3600 (rpm)
1.92 ~ 194 (mm)
61, 87, 127, 187

(mm/min)

Plate travel speed
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ARRY AAH B4 Golur) Ase JY
AW wHd AEE S Al 299 Mg
2og TR 27 ZHSAon, dRNAL
R, gol WHLEE 2384t o] W 3L
100gfE FA31, AL 1022 sHh

3. 4 %

Fig. 20] 3 %9 A#e] S vt
dBdoze EF FYNE7 Fis Ry
U F0]FE Top sheetZ 3PS AL 712 Z0
EF RN A=A g mazHg
23 AEAYL vtav|$E Top sheetz 3 7
FAAMT HAEAT-

Fig. 2 external shape after FSwelding

Fig. 3¢ H$Re vlmaz z7 AL plate
travel speed2 73t YA} (a)9} (b)E
Hlwstg o AdFes (@d F 127mm/
min 9] travel speed?] %7}t o] 4358 FFPR

(@) 3600rpm 127mm/min.

(b) 3600rpm 87mm/min.
Fig. 3 Optical macro structures near the weld
zone with welding speed
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Fig. 4 Micro structures of Al/Mg joint in the
condition of 3600rpm and 127mm/min

Fig. 49] macro Z& oA 7173 453 AAE
B AE 3600rpm tool rotating speed, 127mm
/min plate travel speed ZZA e HFH vl
A ZFAAS JeEld o (a)~(f)= Fig. 3-(a)dl
A EAE 99% AP Figdel (), (@) =
stir zoned| X 7}& wlA|E grain sizeE e
i, —6-’8—;—01]1\1 Yol AL E grain size’t F7}3}
o oYse I & Yk Flg 49] ()= ZW41A2)
2AZAE Yz do 2YAH AF Fol
FiE8 dAgdE X3 RS dFE 5 AeH
ol & Afd AHE-d dAEQ ZW41AS] EH
g 547 3 3g=Ee d985tn € + A4

240 127mmlmln 3800rpm —%— Top sheet (Mg)
220 —&— Rarf line

200 | 4 Bottom sheet (Al)
180 |
160 |
140 |
120
100
80
(1]
4
20
-3

e

Vickers Hardness {Hv)

A;{,\i,bﬁi A\‘/

s N .
-2 -1 0 1 2 3
Distance from weldcenter

T T rrrrry

Fig. 5 Hardness distribution in the condition of
3600rpm, 127mm/min
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