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Abstract

The scope of this investigation is to evaluate the effect of joining parameters on the microstructural
features and mechanical properties of dissimilar aluminum alloys, Imm-thickness fixing AA6K31 at the top
position and fixing AASJ32 at the bottom position. The friction stir lap welds were studied under various
welding conditions, rotation speed of 1000, 1250, 1500rpm and welding speed of 100, 300, 500, 700mm/min,
respectively. Mechanical test has been investigated in terms of tensile shear test and hardness test. The
results showed that three type nugget shapes such as onion ring, zigzag type, hooking with the void,
have been observed with revolutionary pitch. All welding conditions fractured at the HAZ of top plate,
A6K31 and also the strength compare with base metal of lap joints were low efficiency, 52~63%. The
thickness of fractured position was decreased with the lower heat input conditions. The relationships were
excellent due to linear between the effective thickness of fractured position and peak load. The fractured
position was the interface between joint area and not joint area. Also the strength efficiency compared
with base metal was lower than decreasing rate of thickness because the hardness was decreased at
fractured position due to softened material.

Key Words : Friction stir welding, Lap joint, Dissimilar aluminum alloy, A6K31, A5J32, Tensile shear
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Table 1° ‘JrEM]'i’i"/}.
AldHA Az 57 1.0mm, Z7] 300mm*100mm

2 AW F 35 40mm® c BAH F 2AZE BA

2 BRSO =xow nlRaukddte AAsidd. A
o Age HWye =9 IHEE 1000, 1250,

1500rpm™} AHg<E= 100, 300, 500, 700mm/min
oz ¥z AA AHAPE st AHRE &2
Cylindrical threaded #7224 Shoulder 27
8mm, Probed 7z} Zol= 747} 3mm, 1.45mm

2 AR FHE Jhgste] RS, &l ok 2
AlgE B = Table 29 VYERJSITH

el vz H3 B Ao dddt
% dAulste] Keller (Distilled water 190ml  +
Nitric acid 5ml + HCl 3ml + HF 2ml)&%o=
F-2lska 338tdn| 7 (OM, Optical Microscope) @ 5
APAAER])H (SEM, Scanning Electron Microscope)

o7 A1, EPMA(Electron Probe Micro

Table 2 Designated parameters of welding tool

Item Tool Dimension
Shoulder diameter 8mm
Probe diameter 3mm
Probe length 1.45mm

Shoulder angle 3°

Shoulder-tool R 0.5mm
Probe taper 0°
material SKD61

Table 1 Chemical compositions and mechanical properties of material(wt%)

Material Mg Si Ti Mn Cu Fe Al T.S(MPa) E(%)
A6K31 0.592 1.041 - 0.066 0.803 0.036 Bal. 288 31
AbJ32 5.68 0.11 0.09 0.005 0.20 0.09 Bal. 298 38
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Fig. 2 Macrostructures of joints with welding speed(100mm/min~700mm/min) at rotation speed of

1000rpm, 1250rpm and 1500rpm
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(c) 1500rpmx100mm/min

Fig. 4 EPMA analysis of weld nugget. (a), (b)
and (c) microstructures indicated by P, Q
and R in Fig. 2 respectively
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Fig. 5 schematic diagram for shape of nugget zone
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Table 2 Measured width of welded interlayer and calculated maximum shear load

) Welded Area 0=+31 0=21
Specimen
WWI X WSP SLmax SLmax/ TLBM SLmax SLmax/ TLBM

1000RPM 70.6mm”

10.2k 1. 11.7k 2.
700mm/min 3.53(mm) * 20(mm) 0.2kN m N 03
1500RPM 77.2mm’

11,1k 1.92 12.8k 2.22
100mm/min 3.86(mm) * 20(mm) RN J BN

Wy @ Width of welded interlayer, WSP @ Width of test specimen

SLmax ¢ Maximum Shear Load,

TLgy - Maximum Tensile Load of base metal (AGK31 ; 5.76kN)
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Fig. 11 Typical cross section of fractured position
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