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Experimental Study on Dynamic Impact Failure Mechanical Properties
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Abstract: In order to further explore the mechanical characteristics of the ice material under dynamic
impact failure, the separation Hopkinson pressure bar (SHPB) test device was utilized to ensure the
stability of the ice material and achieve dynamic stress balance during the loading process through rap-
id loading, bar end cooling and waveform shaping technology. The effects of strain rate, temperature,
length-diameter ratio and frozen storage time on mechanical properties and failure modes of ice were in-
vestigated. The results show that the dynamic uniaxial compressive strength of ice is positively corre-
lated with the strain rate in the range of 100 s '~500 s '. For ice with a small length-to-diameter ra-
tio, lower temperatures result in greater compressive strength, a trend significantly influenced by the
strain rate. Conversely, the compressive strength of ice with large length-diameter ratio diminishes as
temperatures decrease, , attributable to the uneven cooling of large-volume ice samples and increased
internal prestress. The strength of stable and unprestressed ice decreases with short freezing time.
Both temperature and length-diameter ratio markedly affect the elastic modulus of ice. The elastic

modulus of ice with small length-diameter ratio increases with decreasing temperature, while it de-

* Weks BH#A:2023-02-07; 18 [E H #5 : 2023-03-22
E4THH.FEE amﬁil‘ima 2022YFC2904100,2019YFC0810800). [El 5 [ SR Bl 23 4 3 4101 H (51404277 )% Bl
PEZ B AL 5 (1984—), B BB, M o B0 b BT 3 B ih R 8l 00 9 3 B 16 46 5 TR I 5
E-mail: b]x1el984@cumtbAedu.cn

1284



creases for ice with a larger ratio under the same conditions. The strain rate is the main factor affecting

the failure mode of the ice material. With the increase of the strain rate, axial cracks increase obviously

when the ice material reaches failure, and the resulting fragments significantly reduce in size.

Keywords: ice; SHPB; dynamic compressive strength; strain rate; failure mode
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