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Fig.1 Illustration of the extrusion model
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Table 1 Parameters of the model

Model parameters Data
Friction coefficient between billet 0.35 (dry friction)
and die 0.052 (oil-based lubricant)
Heat transfgr coefflcu_ent between 11 N/s mm K
billet and die
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Table 2 Simulation parameters of the AZ31 extrusion

process
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Fig.2 Comparison between experimental temperature curve

and simulated one
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Fig.3 Temperature distributions of the billets with different die
temperatures: (a) 400 °C, (b) 300 ‘C, (c) 200 C, and
(d) 100 C
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Fig.4  Temperature evolution of the billets with 5 mm/s:
(a) T,=20 C, T4=100 °C; (b) Tp=200 C, T4=100 C
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Fig.5 Temperature evolution of the billets with 50 mm/s:
(@) Tp=20 C, T¢=100 C; (b) Tp=200 C, T4q=100 C
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Fig.6 Temperature evolution of the billets with oil-based graphite:

(a) To=20 C, T¢=100 °C; (b) To=200 ‘C, T;=100 ‘C
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Fig.7 Temperature evolution of the billets without lubricant:
(3) Th=20 °C, T¢=100 °C: (b) T,=200 °C, T¢=100 C
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Fig.8 Evolutions of effective stress with different billet temperatures:
(@) Tp=20 C, T¢=100 C; (b) Tp=200 C, T4=100 C Fig.9
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lubricant and (b) no lubricant
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Abstract: The extrusion process of AZ31 magnesium alloy has been simulated. An actual experiment was also carried out and simulated
by DEFORM-2D. The result shows that the simulated temperature-time curve agrees well with the measured one, indicating the good
accuracy of the simulation parameters. And then a series of simulations of AZ31 extrusion were analyzed. The temperature distributions,
stress distributions and extrusion loads were obtained. Matlab were used to describe the relationship among them in four-dimensional
space.
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