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Weldability and properties of lap joints by pin FSW with 1050 Al sheet

Seok-Ki Jang? - Jong-Seek Parkx -

Min-Su Han=*

Abstract : The properties and weldability of lap joints by PFSW with 1050 Al sheet was
investigated according to tool shape, dimension and welding condition. Tensile shear
test was carried out for lap jointed specimen, and the hardness in the joint regions was
examined. Moreover interfacial joining length, metallograph and failure location of the
lap-jointed cross section were discussed. Two tool types were a simple cylindrical type
and a notched cylindrical type. Under joining conditions such as plunging depth of
2.2mm, rotating speed of 1600rpm and dwelling time of 3s, the tensile shear strength of
lap-jointed specimen by the notched type tool was superior to that by simple cylindrical
type tool. The maximum tensile shear load of lap jointed specimen was 5807N. Optimal
dimensions of the notched type tool were as follows: diameters of the shoulder and pin
were 18dmm and 10dmm. and pin length was 2.2mm.

Key words : PFSW(Pin Friction Stir Welding : w2 32%H8-3) Plunging depth(F7 44 %
o]), Rotating speed(3Ad £%), Dwelling time(H& Al1ZH). Metallograph(¥43%
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Table 1 Chemical compositions and mechanical

properties of Al 1050 alloy

Chemical compositions (wt.%)

Element | Cu{ Si |Mg|Zn |[Mn| Fe | Ti | Al

wt(%) |0.15|0.14[0.03]0.06|0.02|0.36{0.02|98.99
Mechanical properties
Yield stress 'I;i;l:;lse Elongation | Hardness
(MPa) (MPa) (%) (Hv)
78.09 89.29 10.71 32.56

S (PFSW) A8 &

Notched Cylindrical Type

Shoulder dia} ! han

Pin lengt%n_dia

Fig. 1 A scheme and photograph of tools for
lap-joints by pin FSW
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Fig. 2 lap-jointed for tensile shear test specimen by
PFSW
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Table 2 Sheet interfacial  joining length  for
cross-section at 1600rpm by Pin FSW
Plunging | Dwelling | Interfacial
Type depths time joining
(mm) (sec) length(mm)
1 1.5
2.2 3 5.8
Simple 5 5.0
cylindrical 1 1.7
3.0 3 3.6
5 3.3
1 2.1
2.2 3 6.1
Notched 5 4.6
cylindrical 1 29
3.0 3 4.2
5 3.5
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by different tool type
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