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Temperature sensitivity analysis of impact dynamic
characteristics of nitrile butadiene rubber
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2 College of Geological Engineering and Geomatics, Chang’an University,, Xi”an 710054 , China)

Abstract: In order to reveal the temperature sensitivity of the impact dynamics of nitrile butadiene rubber
(NBR) materials, SHPB impact test experiments under different combinations of conditions are designed
by changing the loading strain rate, temperature and other parameters. The results show that: with the
increase of temperature and strain rate , the specimen shows the deformation characteristics of “round cake-
disc-disc crack” after impact; when the temperature is less than 70 °C, the difference between the stress-
strain curves of specimens with different strain rates is small, and the temperature sensitivity is weak, and
higher than 70 “C, the difference is larger, and the temperature sensitivity is enhanced ; under the same strain
rate, the yield strength is related to the temperature sensitivity of the specimen. Under the same strain rate,
the yield strength is approximately linearly and negatively correlated with temperature , and under different
strain rates, the larger the strain rate is, the smaller the slope of the straight line is, i.e., the more significant
the effect of temperature on the yield strength is; when the temperature is greater than 55 “C, the dynamic
modulus is negatively correlated with the temperature and shows strong temperature sensitivity, and the
relationship between the two is insignificant when the temperature is less than 55 ‘C. The results of the
study further enrich the related research on the dynamic properties of NBR, which is of great significance for
the selection of NBR materials under the complex temperature environment.
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Table 2 Experimental design and condition parameters
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Table 3 Inspection results of different samples
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Table 4 Experimental parameters of plastic slices

Impact gas

Code Diameter/mm  Length/mm
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Fig.6  Deformation of specimens under three different impact pressures at a temperature of 100 °C
(a)0.12 MPa; (b)0.14 MPa;(c)0.16 MPa
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Fig.7 Deformation of specimens under three different impact pressures at a temperature of 120 ‘C
(a)0.12 MPa; (b)0.14 MPa; (¢)0.16 MPa
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Fig.12  Summary of differences between stress-strain curves of each

group and the control group
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Fig.13 Changes in yield strength
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