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Strain rate sensitivity m

Power consumption factor 5 Instability criterion £

0.001 0.090
0.01 0.15
350 0.1 0.135
1 0.043
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0.01 0. 144
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Hot Deformation Behavior and Processing Maps of
Al-17. 5Si-4Cu-0. 5SMg Alloys

LI Run-xia, ZHANG Lei, LIU Lan-ji,

ZHANG Li-jun,

BAI Yan-hua, LI Rong-de

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Hot compression tests of Al-17.5Si-4Cu-0.5Mg alloy were carried out at 350 —500°C and strain rates of 0. 001 —5s ' on a

hot-simulation machine Gleeble-1500D to study the hot deformation behavior and hot working property. Results show that the Al-17.

5Si-4Cu-0.5Mg alloy is a positive strain rate sensitive material; the flow stress of this alloy can be described by the hyperbolic sine e-

quation during high temperature deformation; the average thermal deformation activation energy () is calculated to be 308. 61kJ/mol.

The processing maps were calculated on the basis of the dynamic materials model (DMM). The optimum processing parameters are de-

termined by combining processing maps and microstructure evolution analysis. The deformation temperature are in the range from 400°C

to 470°C and the strain rate is around 0. 1s7".

Key words: Al-Si-Cu-Mg alloy; hot compression deformation; flow stress; processing maps



