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Abstract

This study was undertaken to investigate the friction welding of A2024-T6 aluminum alloy and
SM45C carbon steel using insert metals. The relationships among the friction welding conditions,
the tensile strength of joints, the hardness distribution of welds, the microstructure of welds and
the tensile fracture surfaces were mainly investigated through this experiment.

When the A6063-T5 aluminum alloy of insert metal was used, the maximum tensile strengh of
joint was obtained. In this case, the maximum joint efficiency was 75. 3 percent and in the case
of unusing the insert metals, it was 37. 7 percent. Optimal welding conditions were N=2000rpm,
P,=40MPa, P.,=140MPa, t,=1. Osec and t=5sec.
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Table 1. Chemical composition of materials (wt%)

Materials Cu Fe Si Mn Mg In Cr Ti Ni C Al
Word | A2z 16 | 4.31 | 0.27 | 0.30 | 050 | 147 | 0.03 | 0.02 | 0.03 | 0.005 | - Bal.
metal | SMASC | 0.10 | Bal | 0.26 | 0.65 0.07 | 0.51

AL0S0 0.13 | 0.14 0.01 0.01 , Bal.
Insert

w83 | 0.0l | 021 | 0.18 | 067 | 411 | 0.16 | }0o.12 | 0.01 | 0.001 Bal.
mewal s TS | 0.11 | 0.37 | 0.45 | 0.02 | 053 | 0.10 | 0.03 0.28 » Bal,

Table 2. Mechanical properties of materials

Materials Tensile strength (MPa) Elongation (%) Hardness (Hv)
Weld A2024-T6 520 11 148
me-al SN4RC 875 8.5 287

A1050 130 31 32
Insert

A5083 348 12 111
metal 1™ 6063 T5 19 13 55
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Table 3. Friction welding conditions of SM45C to Insert metals
- __Insert metals Direct A1050 A5083 ABOG3-TS
Welding conditions
Spindle speed N {rpm) 2000 2000 2000 2000
Friction pressure P, (MPa) 40 40 40 40
Upset pressure P, (MPa) 80~160 80 120 80
Friction time T (sec) 0.5~1.5 1 1 1
Upset time T, (sec) 5 5 5 5

Table 4. Friction welding conditions of A2024-T6 and SM45C with insert metals

Insert metals

Welding conditons Direct A1050 AS083 A6063-T5
Spindle speed N (rpm) 2000 2000 2000 2000
Friction pressure P, (MPa) 40 40 40 40
Upset pressure P, (MPa) 80~160 80~ 160 80~ 160 80~160
Friction time T (sec) 0.5~1.5 0.5~1.5 0.5~15 0.5~1.5
Upset time T, (sec) 5 5 5 5
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