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Fig. 3 Strain history curves of the PBX1 sample subjected to a constant strain rate
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Fig. 4 Dynamic stress-strain curves of the PBX1 sample

at different strain rates

100

PR BT B0 T 8 6 L 22 U5 5 B R A Experiment
R A 1 THA 58, W B B A5 8 /N, 40 0. 013, gop © Model
BEREIR IS I 97 F W S 98 S AL B B . B o
PR 50 RS BB R R IR &
Yoy wE A BEm B ot
2.1.2 JEHAM

S. O. Niels % g8 1y, % 2 MR A 4k 201
0 R 205 3 T o P A 22 S 4 8 B AL . _ , .

0.005 0.010 0.015 0.020

NEo M. Sargin'™ #& T H] T 4 8 98 1 6% 1k /4K
AT N B A R AL D B AR Y v A 25 B N AR
RN YR DA A A B8 IR I 1) B2 F7 o MR
AR e RO HB, BN AR R TC G, A SO R

€

&l 5 S gk B 545 E A MR R TG 45 SR Lh 3R
Fig. 5 Comparison between the experimental data

and the modified constitutive model
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Fig. 9 Strain fields in the computational domain at different times
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Experimental study on constitutive relations for plastic-bonded explosives”
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Abstract: Dynamic uniaxial compression and indirect tensile (Brazilian) tests were conducted for cer-
tain typical plastic-bonded explosives on a split Hopkinson pressure bar (SHPB), respectively. The
stress equilibrium and constant strain rate of low impedance materials were achieved by using the
pulse shaper technique, and the stress-strain curves of the plastic-bonded explosives were obtained by
combining the semi-conductor strain gauges and piezoelectricity quartz gauges. Based on the experi-
mental data obtained, the phenomenological constitutive model for a certain plastic-bonded explosive
was proposed by modifying the Sargin model. The fracture processes on the explosive sample surfaces
were captured by using a high-speed camera in the dynamic Brazilian tests and the strain field was cal-
culated by the digital speckle correlation method. And the modified Johnson-Cook models were ob-
tained for three kinds of the plastic-bonded explosives. The obtained models are consistent with the
experimental data.
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