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Abstract: The thermal deformation of 5052 + Er alloy at high temperature was carried out with the Gleeble3500 type thermal/
force simulation test machine and the effects of deformation temperature and strain rate on the high temperature compression be—

1 .
the true stress-true strain curve

havior of 5052 + Er alloy were studied. The results show that when the strain rate is 0. 01 s~
presents typical dynamic recrystallization features; When the strain rates are 0. 1 s ' and 1 s™' the curves are characterized
with dynamic recovery; When the strain rate increases to 10 s ™' after the flow stress reaches the peak value the zigzag wave
appears and the dynamic recrystallization of the alloy occurrs; With the increasing of the deformation temperature and the de—

creasing of the strain rate the rheological stress of the 5052 + Er alloy decreases gradually and the rheological stress equation

155 500. 31877
of the thermal compression deformation of 5052 + Er alloy is o = 95.42 [ eexp( RT ) } +
2.69 x10"
155 500
eexp( RT
(W) 3% 11 and the errors between the calculated values of the peak stress and the measured values under

different thermal deformation conditions are lower than 10% .
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Table 1 ~Chemical compositions of experimental alloy (w) %
Mg Mn Fe Cr Zn Si Cu Er Al
2.32 0. 08 0. 10 0.22 0.07 0. 08 0. 06 0.15
5052 + Er (95ml  +2.5 ml HNO, +1.5 ml HCI + 1.0 ml
$10 mm x 12 mm( ) o HF) IX83
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Fig. 1

Optical microstructures of as cast and homogenized 5052 + Er alloys
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Fig. 2 True stress-true strain curves of 5052 + Er alloy at different strain rates
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Table 2 Statistical results of peak stresses of 5052 + Er alloys MPa
/s 300 C 350 C 400 C 450 C 500 °C
0.01 145.35 101. 92 66. 35 43.24 26.50
0.1 187. 11 144.85 105. 39 74.95 49.59
1 200. 72 162. 22 132. 65 107. 09 83.83
10 211.51 186. 56 154. 14 141. 13 116. 07
o o
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Fig. 5 Relationship between the InZ and In sinh( ao) °
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Table 3 Main parameters of flow stress equation for 5052 + Er alloy

a/( mm®/N) B/( mm*/N) n K Q/( J/mol) Ind/(s™") Al(s™)
0.010 5 0.076 3 5.329 3.510 155 500 42. 44 2.69 x10"
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