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Fig.1 Compression stress-strain curves of TATB-based PBX

under different confining pressures at 50 °C
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Fig.2 Change in the strength of TATB-based PBX with con-
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Table 1

under different temperatures

Parameters of D-P criterion I and D-P criterion 1l

strength criteria temperature / C  « k
22.5 0.30 7.51

D-P criterion 1 35 0.29 6.48
50 0.27 5.41
22.5 0.18 11.01

D-P criterion I 35 0.17 9.12
50 0.17 6.96

Note: « and k are the parameters of D-P criterion.
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Table 2 Prediction error of D-P criterion 1 and D-P criteri-

on Il atdifferent temperatures

D-P criterion I
e /MPa e /%

D-P criterion [

e, / MPa e /%

temperature / °C

22.5 10.67 37.99 1.81 70.68
35 10.15 39.59 1.79 63.10
50 7.85 34.60 1.19 45.92

Note: e_and e, are the root-mean-square error and maximum relative error

of stress, respectively.
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Table 3 Values of variables in hyperbolic D-P strength crite-

rion at different temperatures

temperature / °C a k m Adj.R-S/ %
22.5 0.09482 30.71334  0.96205 99.716
35 0.11836 18.98979 0.92298 99.804
50 0.14721 10.67875 0.83578 99.729

Note: «, kand m are the parameters of hyperbolic D-P criterion. Adj.R-S re-

spects the fitting accuracy.
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Table 4 Prediction error of hyperbolic D-P strength criterion

at different temperatures

temperature / °C e,/ MPa e /%
22.5 0.42 2.41
35 0.38 3.46
50 0.44 5.22

Note: e and e, are the root-mean-square error and maximum relative error

of stress, respectively.
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Table 5 Indirect triaxial failure stresses for TATB-based PBX
material
tested datal7-18! calculated
o,/MPa o,/MPa o,/MPa o;/MPa
compression  —4.699 =10.655 =51.047 —44.85
tension 7.5536 2.9774 0.6419 7.1813

Note: o, o, and o, are the three principle stresses; o = o for tension and

of = o for compression.
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Table 6 Prediction error of different strength criteria for indi-

rect breaking stress

number of relative error relative error
strength criteria undetermined  of indirect of indirect

variables compression/% tension/%
hyperbolic D-P 3 12.14 4.93
traditional D-P 2 29.117) 10.01
uniaxial 2 77.87] 16.918]
Mohr-Column 2 10.57) 19.62'%
Twin-shear 5 10.97) 24.56'%
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Applicability Analysis of Hyperbolic Drucker-Prager Strength Criterion for TATB-based PBX

YUAN Hong-wei, ZHAO Long, DONG Tian-bao, YAN Xi-lin, TANG Wei
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To accurately establish the strength criterion of TATB-based PBX materials, the strength data under different confining
pressures (0—10 MPa) and different temperatures (22.5, 35, 50 °C) were obtained through the self-developed active confining
pressure tester. Based on the experimental data of uniaxial tension, uniaxial compression and confining pressure compression,
traditional Drucker-Prager (D-P) and hyperbolic D-P strength criteria were used to establish the strength model of TATB-based
PBX at different temperatures, and the prediction accuracy for experimental strength data was analyzed. Results show that the
maximum relative errors of the hyperbolic D-P strength criterion at 22.5, 35 °C and 50 °C are 2.41%, 3.46% and 5.22%, respec-
tively, and the root mean square errors are 0.42, 0.38 MPa, and 0.44 MPa, respectively, which are better than those of the tra-
ditional D-P strength criterion. The relative errors for the prediction of indirect triaxial tensile and compressive failure stress are
4.93% and 12.14% respectively and they are superior to the traditional D-P, Mohr-Column, twin shear and uniaxial strength cri-
teria. The hyperbolic D-P strength criterion of considering the influence of middle principal stress and being everywhere regular,
can accurately predict the strength characteristics of TATB-based PBX materials at different temperatures.

Key words: active confining pressure; hyperbolic Drucker-Prager(D-P) strength criterion;polymer bonded explosive(PBX)
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Strength model of TATB-based PBX was established based on the hyperbolic Drucker-Prager strength criterion which considering

the influence of middle principal stress and being everywhere regular.
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