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Abstract

On this study, the variations of hardness and microstructure were observed at the spot-
welded part of 5182 aluminum alloy sheets with thickness of 1.2mm. The hardness of spot-
welded part of aluminum alloy indicated the lowest value at nugget center. Also, the position
where fatigue crack exists was investigated by surveying microstructure of the spot-welded
sections. Mean load-deformation diagrams were obtained from static tensile test. fracture was
occurred completely within 5mm after transforming elastic into plastic area. Fatigue test was
stopped when the specimens of fatigue test had the final displacement of 0. 2mn and measured
fatigue bending angle and crack length. This study utilized them, investigated the relations
between fatigue bending angle and fatigue crack length and made a estimation of the fatigue
fracture life of resistance spot welded part of 5182 aluminum alloy sheet. The relative equation of
fatigue crack length and fatigue failure life can be represented by L, = « Nf
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Table 1. Chemical composition of 5182 Al alloy (wt-%) [ i
Al | Mo | Cu | Zn Si Ti Fe [ Mg | Cr I——-WE
0.2~ 4.0~
Bal. 0.5 0.1510.25( 0.2 10.1[0.35 5.0 0.1 l : X . n
|
Table 2. Mechanical properties of 5182 Al alloy (a) Shape
Tensile properties Erichsen Test T L W
Temper TS YS EL Value
(kgf/mm’) | (kef/mm?) [ (%) (mm) Tensile 1.2t 100 20
0, SSF 28.9 13.9 28 9.6 Fatigue 1.2t 160 40

2.2 88=dA
Table 3& & Ay A8-d &Pz, &7

Aol ARHPL 4 &£2X Ao (Up-slope
control) Wl o] ALE-EHY T, SHAIZY SEHAR

(b) Size (mm)

Fig. 1 Specimen geometry

Table 4. Specification of spot welding machine and

- electrode
£ Dengensha iit¢ WeldscopeZ 7}g3H2 -
SpOﬂ'Ol’lﬁ‘LLLQ] RF‘31P§. __;_:';_Zé] 5’}-%\\:}; ‘7::7] 7]_?:}_}\] Zl' weldmg machine
(squeeze time) € 60cyclee]™ F% A}7k(hold rated capacity 150kVA
»time) 2 12cycle2 3o rated frequency 60Hz
Table 3. Resistance spot welding conditions max. electrode force 1500kef
Thickness Electrode Welding Welding max. welding current 40kA
force current time 1 :
(mm) (kef) (KA) (cycle) electrode tip
27 6 material RWMA CLASS I
250 3 6
o8 5 (Cu-Cr Alloy) tip type
1.2 300
35 6 dome type tip diameter
350 32 6
200 13 ) 16mm diameter
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Table 5% 5182 AIgE9] 250-27-63 300-28-6
Z30 sl a, B2k} N, = 1.0X10°(cycles) Q) B4
9] L, (nm) 3 A (3. 1) 2FE P8 YehUch
714 N, = 1.0X10°(cycles) d = 300-28-6°]
250-27-60 Hls] EA TG0l 2A lJrE}‘;tvL
ojZRE HF %147} %%% o H2A%5L 250-
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Table 5. Constants for L.-N, curves and L (un)
at N,=1. 0X 10°(cycles)

welding L=anNf N =1,0%10°
conditions
(kgf—kA-cyc]e) a g L C (mm)
250-27-6 1.26 0.21 22.93
300-28-6 1.18 0.22 24.65
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