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Fig. 2 Hydraulic pneumaticintermediate strain rate tensile testing machine and its installation diagram
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Tab.1 Specimen geometric parameters and experimental test channel setting
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Fig. 3 Installation diagram and fracture morphology of various specimens
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Fig. 4 Measurement of deformation displacement by laser method (method 1)
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Fig.5 Measurement of deformation displacement by camera method (method 2)
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Fig. 6 Comparison diagram of deformation displacement acquired by the two methods
3.2 MAWIE
BRI N R FH A R R R AR R R [ R R A i IR B s S AR IR AR AT I Y, R R 7
chl J2& i AT b A A8 A5 5 o 38 it AT 5301 A T LG A A5 B RE T 52 iR 5 0o AR R i i
B AR AT LA B TR ) CAn i 8 BB ARSI MIZBTs) . 5540, & 7 HhidiE ch2 2B SIS
1A% A B A5 B9 3 A5 o Al ARL B8 0 0 B A 07 ik m] LAAS B AN 18] 8 = 1 2 A A0 59 3 RE T AR W Ik (]
M4k, ch3 1 chd BWHOLHA B AL AL BRARF 5 .
X5 LGB 8 H RN TR A = A T A i B AR I 7 B R] 2, A — o R L S AN D RS I it 2k
A g 25 HY N SR T 350MPa LS . 2 AR M AU AR & . X W 3e 40 S0k 1 2 b 7y uk DA /Y 1



46 10 S — TR A R R R UL S L SR B 5 863

—a— chl

GEREEAY

0 50 100 150 200
1 [6]/ms
[ 7 316LN AE5 4K Y i A8 e 5 510 s I
Fig. 7 Recording diagram of medium strain rate test signal of 3161LN stainless steel
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Fig. 8 316LN stainless steel displacement test signal and engineering stress time curve
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Fig.9 Engineering stress-strain curve of stainless steel Fig. 10  Stress-strain curve of rod
316N obtained by two force measurement methods stainless steel 3161LN
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The development and testing research of a hydro-pneumatic tensile
experimental machine at intermediate strain rates

JIANG Xiongwen, LI Yue, WEI Hongjian, XU Shijia, ZHANG Wei

(High Velocity Impact Dynamics Lab, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China)

Abstract; Assessing the dynamic mechanical properties of materials at intermediate strain rates (10°
s 1~10%s ') is one of the major concerns in automobile crashes, foreign objects hitting planes and
high-speed trains, metal-working and other impact fields. The reliable effective experimental device is
the key to solve the problems of such testing. A hydro-pneumatic experimental machine for material
tension test at intermediate strain rates was developed in this paper. The structures, operation
principle, tensile load and strain measure methods were introduced in the following parts. The
intermediate strain rate tensile tests of austenitic stainless steel and aluminum alloy were carried out
by using the testing machine. The testing results indicate that the hydro-pneumatic tensile
experimental machine can effectively carry out the intermediate strain rates material tensile test, and
realize the effective measurement of load and strain.

Keywords: dynamic tensile property; hydro-pneumatic experimental machine; intermediate strain

rates; dynamic mechanical property; laser displacement transducer



