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Abstract Friction welding of Al,O; particulate reinforced aluminum composites was performed and the fol-
lowing conclusions were drawn from the study of interfacial bonding characteristics and the relationship between
experimental parameters of friction welding and interfacial bond strength. Highest bonded joint efficiency (HBJE)
approaching 100% was obtained from the post-brake timing, indicating that the bonding strength of the joint is
close to that of the base material. For the pre-brake timing, HBJE was 65%. Most region of the bonded interface
obtained from post-brake timing exhibited similar microstructure with the matrix or with very thin, fine-grained
ALO; layer. This was attributed to the fact that the fine-grained AL O, layer forming at the bonding interface was
drawn out circumferentially in this process. Joint efficiency of post-brake timing was always higher than that of
pre-brake timing regardless of rotation speed employed. In order to guarantee the performance of friction welded
joint similar to the efficiency of matrix, it is necessary to push out the fine-grained ALO, layer forming at the
bonding interface circumferentially. As a result, microstructure of the bonded joint similar to that of the matrix

with very thin, fine-grained AL, layer can be obtained.
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Table 1. Chemical composition of A3004 Al alloy(mass %)

Table 2. Mechanical properties of MMC at room
temperature

Tensile strength (MPa) 255.§
Vickers hardness (Hv) 269

Elongation (%) 0.7
75mm
=
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Fig. 1. Shape of friction welding specimen.
Table 3. Friction welding conditions
Friction pressure 31.8 ' P,(MPa)
Friction upset distance 1 u,(mm)
Upset pressure 31.8, 63.6, 95.5 P,(MPa)
Upset time 10 1s)
Rotation speed 2000, 3000, 4000 * N(rpm)
Brake timing Process 1, 11
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Fig. 2. Schematic diagram of friction welding parameters
for (a) Process I and (b) Process II(P1: Friction pressure,
N : Rotation speed, P2 : Upset pressure).
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Fig. 4. Effect of brake timing on friction welding data (P, =
31.8 MPa, u, =1 mm, P,= 63.6 MPa, 1,= 10 see, N = 4000
rpm).
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Fig. 5. Relationship between total upset distance and
rotational speed (P, =31.8 MPa, 1, =1 mm, P,= 3.6 MPa,
t,= 10 sec).
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Fig. 6. Effect of brake timing on macrostructure of weld
interface (P, =31.8 MPa, u,= 1 mm, P,=63.6 MPa, 1,= 10
sec, N = 3000 rpm).
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Fig. 7. Appearance of tensile tested specimen(P, = 31.8
MPa, 4, =1 mm, P,= 63.6 MPa, t,= 10 sec, N = 4000 rpm),
tensile strength of base metal : 255.6MPa.
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Fig. 8. Macrostructure of weld interface and fractured
surface(P, = 31.8 MPa, u, = 1 mm, P,= 63.6 MPa, ,= 10
sec, IV = 4000 rpm), tensile strength of base metal :
255.6MPa.
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Fig. 9. Relationship between joint efficiency and rota-

tional speed (P, =31.8 MPa, #, =1 mm, P,= 63.6 MPa, t,=
10 sec), tensile.
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Fig. 10 Relationship between joint efficiency and total
upset distance(P, = 31.8 MPa, u, = 1 mm, P,= 31.8, 63.6,
95.5 MPa, t,= 10 sec, N = 1500, 2000, 3000, 4000), tensile
strength of base metal : 255.6MPa
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