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Fig.5 Temperature-time curve for SHPB experiments at low temperatures: (a) -60°C; (b) -100°C
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SHPB system
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Specialized SHPB device for cryogenic t ture
WANG Nan', LI Xuhang!, PAN Ruochen!-2, SONG Guan ; Bixiong?, FAN Duan!,
CAI Yang!

(1. The Peace Institute of Multiscale Sciences‘%eeﬂgd , 610031, China;
2. Key Laboratory of Advanced Technologies of Materials, Ministry-0f Education, and School of Materials

Science and Engineering, and Dynamic Materials D, iencel Center, Southwest Jiaotong University,
Chengdu, 61 na;
3. Ningbo Institute of Materials Technology and ineering, CAS, Ningbo, 315201, China)
Abstract: To obtain dynamic performance of ma at cryogenic temperature for development of polar

science and engineering technology, a low-tempe e Split Hopkinson Pressure Bar (SHPB) system is
developed. Compared to traditional low-temperature SHPB system, this system places pressure bars and

effec{xvely mitigatingmitigates temperature variance in the sample
and local temperature gradientehahn® 1" e pressure bar due to heat conduction:. This design reduces the

g

complexity of data processing. Ad

samples in the cryogenic environme

ally, the vaporization of liquid nitrogen expels air from the low-

temperature chamber, keepi ssure bars and samples dry and preventing common freezing issues
7

encountered in low-te

xperimental results. ; . i i

o o on a7 s nraya o

experimentalaceura ﬂ implifyying—pest-proecessing—Moreover, comparedin—ecomparisen—te to auto-

assembling »\'4 efature SHPB devices, the new system is simpler and more convenient. The relevant

parameters of tf ¢ fpressure bar and strain gauge under cryogenic conditionsatlew-temperatures are-were

calibrated. ~Finite element simulation indicate that the temperature gradient along the bars introduces a

measurement deviation of up to 10% in stress in traditional SHPB system; in contrast, the specialized

cryogenic SHPB system effectively reduces measurement errors and substantially enhances measurement

accuracy. The dynamic performance of 2024 Al alloy under cryogenic conditions wais tested to validate the

operational reliability of the developed SHPB system. Experimental results demonstrate that, compared

with traditional SHPB devices, the novel system exhibits significantly higher repeatability and reliability in

cryogenic experiments.
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