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A Study on Mechanical Properties According to the Radius Change Position
of Outer Circumference in A2024-T4 Friction Welding

Keun Hyung Park*, Taeg Ki Min"

J| Abstract J

The present study examined mechanical properties according to the change of outer circumference in the friction
welding of A2024-T4 stock, which is used much as aircraft structure, truck wheel, stainless materials and A2024-T4
stock with 10 hollow at the center. Welding conditions were fixed at RPM 2,000rpm, friction pressure of S50MPa,
friction time of 1.5sec, upset pressure of 120MPa and upset time of 2.0 seconds. From the result of this study were
drawn conclusions as follows :

According to the result of a tensile strength test, the solid shaft showed linear increase of tensile strength with the
change of outer circumference, the hollow shaft showed maximum tensile strength when the length (L) was 2mm
and decrease of tensile strength with the change of outer circumference. hardness appeared to increase and then decrease
for welding interface, and it showed maximum hardness 155Hv at L=5mm of the solid shaft. Bending strength increased
linearly for change of the distance (L) of outer circumference in the solid shaft and then decreased linearly in the
hollow shaft. the result of examining tissue, the tissue grew finer around the welding interface and divided the basic
material and the welding surface.

Key Words : Friction Welding(a}2-8-7), Bending Strength(3|74%), Microstructure( U] A 22}), Hardness (4 T), Tensile Strength
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Table 1 Chemical composition of material(Wt. %)

Si [ Fe[Cu|[Mn|[Mg|Cr|zn|Ti[Al
A2024-T4{ 0.1 |0.10|4.28]0.51 1.44[0.05 0.0210.02 | Bal.
Table 2 Mechanical properties of material
Tensile | Bending Hardness |Elongation
strength | strength (Hv) %)
0
(MPa) | (Mpa)
A2024-T4| 5124 73.8 126.1 33
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Fig. 1 Shape and dimensions of friction welding speci-
men
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Table 3 Friction welding conditions

Spindle | Friction | Friction | Upset Upset
revolution | pressure time pressute time
N (P1, MPa)| (t;, sec) |(P2, MPa)| (tz, sec)
0.5
2,000 50 ! 120 5
pm 1.5
2
2
2,000 50 1.5 120 3
pm 4
5
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Welding interface
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Fig. 2 Tensile and bending test specimen
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Fig. 3 3-Point bending test

Fig. 4 Hardness measurement point of perpendicular
direction from the welding section
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Fig. 5 Relationship between tensile strength and distance
from outer circumference(L)
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Fig. 7 Microscope photograph point of the solid shaft
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Photo 3 Microstructure of the solid shaft friction welds
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Photo 4 Microstructure of the hollow shaft friction
welds(Mag. 100)
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