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Fig.1 Appearances of chips.

Table 1 Mechanical properties of materials.

Tensile strength | Elongation | Hardness
Materials
(MPa) (%) (HV0.1)
Rod 249 28.7 56.9
AZ31
Chip 735
Rod 193 1.2 71
AZ91D
Chip 83.3

Table 2 Friction welding conditions.

Materials AZ31 AZ91D
Rotational speed N (rpm) 2000
Preheating pressure Po (MPa) 30
Preheating time to (s) 15 20
Friction pressure P1  (MPa) 200, 300, 400
Quantity of filling chips  m (9) 15 2.0
45
10
75
pad ]2
A2 |6 1=
. (Unit:mm)
(a) Stem (b) Die

Fig.2 Shapes and dimensions of tool.
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(a) Chipsfiling (b) Preheating process (e) Extrusion process

Fig.3 Schematic illustrations of consolidation by
friction welding.

Extruded specimen
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Fig.6 Macrostructures of extruded specimen.
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Fig.8 Hardness distributions of extruded
specimen.
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Fig.14 Hardness distributions of extruded
specimen.
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