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Characterization of superplastic material SPF8090 Al-Li for

the strain-rate and the temperature
Ki-seok Lee, Hoon Huh
Department of Mechanical Engineering,
Korea Advanced Institute of Science and Technology

Abstract
A superplastic material, aluminum - lithium alloy 8090, were examined with uniaxial tensile
test to investigate its thermomechamcal behavior. The tests were carried out at the strain-rates
ranging from 2x10™ to 1x107 and at the temperatures from 480°C to 540°C. The experiments
produced force-displacement curves which converted to stress-strain curves. From the curves ,
several important superplastic factor such as strain-rate sensitivity, optimum strain-rate and
strength coefficient were obtained.
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Table 1 Strain-rate sensitivity coefficient by fitting with 1st order polynomial function

( rounded up values )
€ 02 ]104]06] 08] 1.0 |mean
0.59310.561]0.52710.471f - ]0.538
772.81691.01568.51370.1] - |[579.0
0.55010.468]0.480]0.555{ - [0.513
347.91275.31309.0]560.5] - {358.9

0.501]0.514]0.484/0.497(0.5420.508
209.9(298.41278.2|323.51466.6|304.8
0.45410.409]0.398]0.398|0.375]0.407
122.7]130.5{143.1{159.2]143.2]139.2
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Fig. 1 True stress vs. true strain with the variation of the temperature and the strain-rate : (a) T
=480 °C; (b) T =500 °C; (c) T = 520 °C; (d) T = 540 °C
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Fig. 2 Logarithmic true stress vs. logarithmic true strain-rate with the variation of the strain : (a)
£6=02;,(b)e=04;(c)e=0.6; (d)e=08
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Fig.3 Strain-rate sensitivity coefficient (m) vs. logarithmic strain-rate with the variation of the
strain : (a) £ =0.2; (b)e =0.4; (©)e=06;(d)e=0.38



