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Abstract @
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The purpose of this research was to investigate the factors affecting semi-solid aluminum
casting 7075. The welding experiments were carried out under three welding speeds as 450,
675 and 1000 rpm, and three welding pressure as 40, 50 and 60 bar, with emphasis effects
on macro and microstructure, hardness and tensile strength of welds. The results showed that
the fully deformed zone structure was fine grain at the combination of two metal pieces, which
had the same direction of grain arrangement because of the influence from the rotation of the
lathe. The strength was increased by the faster welding speed. The maximum tensile strength
was 244.6 MPa at a welding speed of 1000 rpm welding pressure of 60 bar. The efficiency of
received strength of the joints was approximately 107.3% comparing with base metal.
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Elements SSM 7075
Si 0.4
Fe 0.5
Cu 2.0
Mn 0.3
Mg 2.9
Zn 6.1
Ti 0.2
Cr 0.3
Ni -
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Mechanical Properties Value
Tensile Strength (MPa) 228
Yield Strength (MPa) 181
Percentage Elongation (%) 14
Hardness (Hv) 107
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Level of Experiment

Welding Factor
1 2 3
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Samples | Rotation Speed | Pressure | Number

(rpm) (bar) of Repeat
FW1 450 a0 3
FW2 450 50 3
FW3 450 60 3
Fwa 675 a0 3
FW5 675 50 3
FW6 675 60 3
FW7 1000 a0 3
FW8 1000 50 3
FW9 1000 60 3
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Samples Weld Center (Hv)
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FwW3 146.9
Fwa 147.0
FW5 147.1
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FwW8 147.7
FW9 147.8
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—o— Tensile Strength (MPa)
—©— Elongation (%)
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Tensile Strength (MPa)
G
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100 10
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0 0
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WA 15 ANANNLDILTIANYBI UL DN
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Condition of Weld | Tensile Strength (Mpa) | YS_Stress (MPa) | Elongation (%) | Joint Efficiency
FW1 192.0 153.6 6.7 84.2
FW2 200.3 160.2 7.7 87.9
FW3 213.9 171.1 7.7 93.8
Fwa 218.8 175.0 6.7 96.0
FW5 221.2 177.0 6.3 97.0
FWé 223.5 178.8 7.3 98.0
FW7 230.1 184.1 53 100.1
FW8 235.0 188.0 5.0 103.0
FW9 244.6 195.6 6.0 107.3
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