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Effects of Welding Conditions and Material Arrangement on Tensile Properties

of Friction Stir Lap Welded of Dissimilar Al Alloy, ASJ32/A5052
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Abstract AS5J32-T4 and A5052-H32 dissimilar aluminum alloy plates with thickness of 1.6 and 1.5 mm were
welded by friction stir lap welding (FSLW). The FSLW were studied using different probe length tool and various
welding conditions which is rotation speed of 1000, 1500 rpm and welding speed of 100 to 600 mm/min and material
arrangement, respectively. The effects of plunge depth of tool and welding conditions on tensile properties and weld
nugget formation. The results showed that three type nugget shapes such as hooking, void, sound have been observed
with revolutionary pitch. This plunge depth and material arrangement were found to effect on the void and hooking for-

mation, which in turn significantly influenced the mechanical properties. The maximum joint efficiency of the FSLWed
plates was about 90% compared to base metal, A5052-H32 when the A5052-H32 was positioned upper plate and plunge
depth was positioned at near interface between upper and lower plates.
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Table 1. Chemical compositions and mechanical properties of material(wt%)

Material Mg Si Cr Mn Cu Zn Fe T.S(MPa) EL.(%)

A5052-H32 2.51 0.28 0.15 0.16 - 0.08 Bal. 234 11

A5J32-T4 5.68 0.11 0.09 0.005 0.20 0.09 Bal. 298 38
B AZHR] AR5 o] 27] B o Exsla A Table 2. Welding conditions and tool shape
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Fig. 1. Schematic drawing of joining materials.

Vol. 20, No. 4, 2013



304 SR - A

)

reagent) -85 o]8st] 4 23F A A7 B8R
]ﬁ(Olympus-Bxsu\/I)g A}%*S};’it} A 714 5
< paay] 93 vlol=Z HA~ =7 (Mitutoyo
810-126K)§ AHg-3le %hr(load)ra 100 gf, sF&-frAAZE
Z235}e] Thdol HeYsiA ZSAsIATH AFAIE Al
£ ulgkA) o] AR FHe| HE t}%;l ASTM A 37035 A
AS Addetlar, JARrE a2 AL
2 712l AMeE R T ]647 1= w5218 7](Instron-
8501)2 AFE3le] A2 S| =45 (Crosshead speed)S 2
mm/min®. = A3t A|FetAt. AHE 219 AlFA
< s IS AXE F Hagd Hoias A9
gk 370 ae] Hars JERIA

In

e

3.4

ok
N

o 5 A

3.1, MEt=0| e e |8

a9 2= A% 27 2 B Aol Wl nE A
A7) vHEm o] R BREAS ek Aol
o} 23 2 A7) R el Jehe d
Aol A 9] dhtel Hol=(Void)AdS YR
I3 2(b)= &7 (Hooking) AHS YERiTH dukz o i
Hol= A2 A Al YEo] F5T A5 AR i
Ho| BE3le] 2Bl AUk ALl A9 B3l HE;
Aele Ao X8 Aglola[10], ZAATS HEH

Fig. 2. Cross-section of shape of nugget zone. (a) Void Defect,
(b) Hooking defect, and (c) Defect free nugget

a. Top 5J32 / Bottom 5052

F : Defect Free

po | F! b. Top 5052 / Bottom 5J32
V: Void D =
(mm) H : Hooking =Bt Fyon:
V : Void
0 FFF E FYv v v v H : Hooking
+01| Her Evvvv v v FFF E FFFF F F
+02| HHH M yyvv v v HFF E FFFF F v
+03| HHH H vwvv v v v HHH H FEFF v v
0 0.2 0.4 06 0 0.2 0.4 06

Revolutionary pitch(V/N) Revolutionary pitch(V/N)

Fig. 3. Relationship between revolutionary pitch and nugget
shape (Void, Hooking, Defect free).
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