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Fig.1 Schematic representation of the die for the direct

extrusion performed in this study. The semi-die angle is 45°
or 90°. The hardness distribution after extrusion or heat
treatment within the rod shaped sample was measured along
the radial direction.
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Fig. 2 The schematic illustration of the ECA extrusion die
used in the present study.
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Fig. 3 Vickers microhardness distribution along the radial
direction in heat-treated samples.
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Fig. 4 Position dependence of the hardness along the radial
direction after the extrusion at 50°C, 60°C and 70°C. The
semi-die angle is 45" and the ram speed of the press is fixed to
be 20 mm/min.
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Fig. 5 Position dependence of the hardness in the samples
extruded with 10 mm/min, 20 mm/min and 30 mm/min ram
speeds. The semi-die angle is 45°and the tested temperature
is fixed to be 60°C.
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Fig. 6 Position dependence of the hardness along the radial
direction after the extrusion at 60°C and 70°C. The semi-die
angle is 90°and the ram speed of the press is fixed to be 20
mm/min.
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Fig. 7 Position dependence of the hardness in the samples
extruded with 10 mm/min, 20 mm/min and 30 mm/min ram
speeds. The semi-die angle is 90°and the tested temperature
is fixed to be 60°C.
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Fig. 8 The hardness distributions within the ECA extruded

samples. The ECA extrusion temperatures were 60°C and 70
°C, and the ram speed of the press was 20 mm/min.
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Fig. 9 The hardness distributions within the ECA extruded
samples. The ram speeds of the press were 10 mm/min, 20
mm/min and 30 mm/min, and ECA extrusion temperatures
was 60°C.
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Fig. 10 The degradation of PLLA FGM incubated in
physiological salt solution at 37°C. The ram speeds of the

press were 10 mm/min and 20 mm/min, and direct extrusion
temperature was 60°C.
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