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Dynamic mechanical behavior of soft materials under
end-bonded conditions
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Abstract: The experimental characterization of dynamic mechanical responses under complex stress
states is crucial for engineering materials. In composite loading experiments, uniaxial compression
testing requires minimal interfacial friction between the specimen and the loading surface to ensure the
accuracy of stress measurement, while shear/torsion loading necessitates strong interfacial constraints
to effectively transmit the load. For soft materials with low elastic modulus and high poisson's ratio
(such as silicone rubber and hydrogels) , this incompatibility of interfacial constraint conditions is
particularly prominent, and the resulting systematic errors can reach a magnitude comparable to the
intrinsic mechanical response of the material. Based on the split Hopkinson pressure bar experimental
platform, this paper investigates the influence of end-boned constraints on the dynamic mechanical
behavior of silicone rubber. The experimental results showed that specimens under end-bonded
conditions exhibit significantly enhanced apparent stress amplitudes, with this strengthening effect
intensifying as the specimen's aspect ratio increases. To effectively eliminate the measurement
deviation introduced by end-bonding, three correction theories were compared. The analysis found that

all three correction methods could effectively eliminate the pseudo-size effect caused by friction

interference within a certain strain range and showed good correction effects. However, during large-

£ XL

* W HH#:2025-03-10 A H#:2025-03-31 W& E & HH#:2025-06-09
EETH : [ A AR #E(12172388)
EB A AR (1999 44 ), Lo s F ST T 18 - 54 5 /1% ; E-mail : zhoujluan@mail2.sysu.edu.cn 0
BE1ES (AR (19804FE ), 20 s AR A [ : J) %48 4514 ; E-mail : hulingl @mail.sysu.edu.cn ZR20250049




36 iRz (HARHERR H3E30)

964 4

strain stages of specimens with greater diameters, correction deviations occur across all three linear

friction correction models, likely attributable to material accumulation at contact interfaces inducing

significant changes in frictional conditions.

Key words: soft materials; split Hopkinson pressure bar; dynamic compression; end constraint;

stress correction
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Fig. 1 Schematic diagram of the split Hopkinson pressure bar experimental system
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Fig.2 The molds and silicone specimens
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Fig. 5 True stress-strain and strain rate of silicone

specimens under end-face lubrication condition
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Fig. 6 The apparent true stress-strain and strain rate of silicone under end-face bonding conditions
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