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Investigation into the Influences of Stress Equilibrium and
Contact State on Determining Polymer Dynamic
Elastic Modulus by Hopkinson Bar

MIAO Ying-gang, LI Yu-long, DENG Qiong, HU Hai-tao, ZHAO Feng, SUO Tao

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Aiming at the availability of accuratley determining polymer dynamic elastic modulus
through Hopkinson bar test and at its main influencing factors, a method based on reconstruction of
sample’s stress wave reflection and transmission process on the initial loading stage is proposed in this
paper. The first three reflected and transmitted waves within 6 characteristic times were calculated to
obatin specimen’ s stress balance and stress-strain curve. By comparing the elestic modulus from
reconstructed stress-strain curve with the input elestic modulus of studied polymer material, it is
found that the error is about 3% after 4 characteristic times. So, during deformation process of
specimen, stress balance is not the reason for elestic modulus undeterminancy in Hopkinson bar test.
However, experimental results of epoxy specimens show that the strain error from Hopkinson bar
formula is larger than the results measured from strain gage on specimen up to about 11%.
Corresponding numerical simulation reveals that the contact state between bar and specimen end face
directly determines the measurement precision of sample elastic modulus. Study also shows that the
inertial effect and indentation effect can be neglected in Hopkinson bar test.

Keywords: Hopkinson bar; dynamic elastic modulus; stress equilibrium; contact state; polymer



