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Fig. 1 Schematic diagram of the intermediate strain rate materials testing apparatus
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initiation strain, and initiative module with respect to lge
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Experimental Study on Mechanical Properties of PMMA
under Unidirectional Tensile at Low and Intermediate Strain Rates

WU Heng-yi, MA Gang, XIA Yuan-ming
(Department of Mechanics and Mechanical Engineering, Key Laboratory of Mechanical Behavior and Design of Materials

of CAS, University of Science and Technology of China, Hefei, Anhui, 230027, P. R. China)

Abstract: Unidirectional tensile tests of PMMA at quasi-static loading conditions (at strain rates 2. 00
X10 *s ', 2.01X10 *s ', and 2.38X10 *s ') and at intermediate strain rates (at strain rates 18.
6s ', 2.81s7', 6.54X107 s, 2.92X107" s7") were performed on MTS810 and on a self-developed
intermediate strain rate materials testing apparatus respectively. Softening process exists in the stress-
strain curve of strain rate 2. 38 X10™" s™'. Results show that in the above mentioned range of strain
rates, PMMA has rate-dependent mechanical properties, including strain rate strengthening. strain
rate stiffening, and high-speed brittleness. Tensile properties of PMMA show greater strain rate sen-

'. A visco-elastic model containing a nonlinear spring

sitivity when strain rate reaches about 18. 6s
and six Maxwell units was adopted to study the rate-dependent mechanical behavior of PMMA. A
constitutive equation of PMMA under unidirectional tensile at low and intermediate strain rates was
obtained. The stress-strain relations of PMMA at different strain rates from the above model are in
good agreement with the experiment results.

Key words: PMMA (Polymethylmethacrylate) ; intermediate strain rate; constitutive equation



