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ABSTRACT : This paper investigated on mechanical characteristic of Al alloy for ship’s welded with various welding techniques
such as TIG, MIG welding and welding by robot. The yield strength, tensile strength and elongation in TIG welding present
83.9%, 64.6% and 21.9% compare to those in base metal, respectively. The MIG welding is carried out with welding eletrode of
ER5183 and ER5356. The mechanical characteristics in ER5356 are improved at approximately 2-4% for ER5183. The mechanical
properties of 50830 in welding by robot are better than those of 5456-H116.
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Table 1. Chemical compositions of 50830 and 5456-H116

Si |Fe|CulMn{Mg| Cr | Zn | Ti
50830  10.122]0.250(0.024 0.627 14.528 {0.076 |0.0230.011
5456-H116(0.08 [0.20 [0.05 [0.79 |4.80 |0.09 [0.09 (0.02

Table 2. Chemical compositions of welding materials

Si Fe | Cu | Mn | Mg} Cr | Zn | Ti
0.5 4.3 0.05
R 0.40 | 0.40 | 0.10 0.25 | 0.15
ER5183 -1.0 | -5.2 | -0.25
05 | 4.7 | 0.05 0.05
0.25 | 040 0.1 0.285
ER5556 -1.0 | -5.5 | -0.20 -0.20
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(b) Bottom side

(c) Section side
Fig. 1. Specimen shape of welded 50830 by TIG
welding method.
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Fig. 2. Stress—elongation curves after tensile test for
welded 50830 specimen by TIG welding method.

Table 3. Tensile test result of welded specimen by
TIG welding method for 50830

RET Maximum o
gtlreelglri% tensile Elongation TFlf;Ster
g strength (%) A
(MPa) (MPa) (min)
0830 1 159 338 32.09
ng?ng 134 219 7.03 18.82
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Fig. 3. Specimen shape of welded 50830 by MIG
welding method with ER 5356.
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Fig. 4. Stress-elongation curves after tensile test for

welded 50830 specimen by MIG welding method.
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Table 4. Tensile test result of welded specimen by
MIG welding method for 50830

. Maximum .
Yield . . Time-to—
tensile |Elongation
strength Fracture
(MPa) strength (%) (min)
a min
(MPa)
ER5183| 137 298 16.44 41.38
ER5356| 143 307 17.72 44.53

(b) ER 5356
Fig. 5 Specimens after tensile test for welded 50830

specimen by MIG welding method.
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Table 5. Tensile test result of welded specimen by
robot for 50830
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a
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Fig. 6. Stress—elongation curves after tensile test in
welding with base metal, ER 5183 and ER 5556
for welded 5456-H116

welding electrode

specimen by robot.
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Table 6. Tensile test result of welded specimen by
robot for 5456-I116

Vieldi Maximum
ieldin
& Elongation

(%)

tensile
strength

strength
(MPa) £

(MPa)
390

Al-Mg
alloy
(5456~
H116) | direction
ER 5183
ER 5556

Vertical

204 30.58

direction
Rolling

205 387 25.13

344
331

17.02
19.52

161
160
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Table 7. Mechanical property ratios for base metal
test with
method and welding electrode.

after tensile optimum welding

Maximum
tensile
strength
ratio(%)
64.6
90.6
95.6

Yielding
strength
ratio
(%)
83.9
89.5
93.7

Elongation
ratio(%)

TIG
MIG

50830
50830
50830
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