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Evaluation of mechanical Characteristic according to the Filler Metal
by GTA welding Process using 7075 Aluminum Alloy
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2Depau'cment of Special Welding, GyeongGiDo Technical Institute
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Abstract In the GTA welding process of Al 7075 alloy using different types of filler metals, the tensile test and
micro-hardness test were conducted to evaluate the mechanical characteristics. Also, the radiographic test result
showed that the weld met the criterion of level 1 in accordance with KS D 0242 for verifying the welding integrity
and there were no welding defects. The tensile test result obtained using Al 7075 as a filler metal showed that the
material was fractured in the weld zone. The tensile strengths of the materials using Al 7075 and ER 4043 as the
filler metal were about 240MPa and 253MPa, their yield strengths were about 132MPa and 120MPa and their
elongation percentages were 6.6% and 13%, respectively. The micro-hardness value of the deposited metal zone when
using Al 7075 as the filler metal was Hv 132. However, the micro-hardness of the material using ER4043 as the
filler metal was about 24% lower than that using Al 7075. When the chemical composition of the filler metal is the
same as that of the material itself, fracture can occur in the deposited metal zone. Therefore, it is not desirable to
use the same material as the filler metal for the welding of Al 7075 alloy. Moreover, the use of Al-Si based ER
4043 as a filler metal is more desirable than using the same material as a filler metal for welding Al 7075.
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Table 1. Chemical composition of the materials [wt%]
Elements Mg Cu Si Fe Cr Mn Ti Zn Al
Substrate(A17075) 29 12 ~2.0 0.4 0.5 0.28 0.3 0.2 6.1 Bal.
Filler metal(A17075) 2.9 1.2 ~2.0 0.4 0.5 0.18 2.1 ~29 - 31 Bal
~0.35 ~6.1
Filler metal(ER4043) 0.05 0.3 4.5-6.0 0.8 0.05 0.20 0.10 Bal
g 71908 G, vkl e 5o AE Aol glE Aok AAsAk BF Sl weol AMEstal Qe
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Table 2. Mechanical characteristics of Al7075
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Fig. 2. Welding process

Table 3. Marked according to the welding conditions

variable
Filler Metal
Welding Parameter
Al7075 ER4043
Current 110A 110A
Speed 7.5cm/min 7.5cm/min
Shild Gas Ar 100% Ar 100%
Gas flow 15 ¢ /min 15 ¢ /min
Root Gap 2mm 2mm
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Fig. 3. Eye investigation of the GTAW
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Table 5. Tensile strengths result of specimen

Yield strength | Tensile strength | Elongation
no. | Elements (MPa) (MPa) %)
1 Sub 121 247 17.6%
strate
Al
0,
2 7075 132 240 6.6%
ER
0,
3 4043 120 253 13%
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Fig. 4. Result of tensile test
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Fig. 5. Strain-stress curve of tensile test
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Fig. 7. Investigated hardness distribution for GTAW
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