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Fig.1 Sketch of flat compress head brazilian test device
1—super-flat compress head, 2—sample, 3—LVDT, 4—sub-

flat compress head
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Fig.2 Sketch of arc compress head brazilian test device
1—super-arc compress head, 2—sample, 3—LVDT, 4—sub-

arc compress head
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Fig.3 Stress-strain curves of different compress head brazlian

tests and single-axis tensile test
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Table 1  Experiment results of PBX-HMX by different test methods
method break stress/MPa break strain/%  module/GPa
Single-axis tensile test ~ 6.22 +0.52 0.071 £0.039  11.23 +0.30
Brazilian test (1 :1.25) 7.43 £0.81 0.100 +0.025 9.29 +0.27
Brazilian test (1 :1.35) 6.24 £0.71 0.079 +0.019 9.20 +0.20
Brazilian test (1 : oo ) 3.94 £1.05 0.099 +0.037 3.20 £0.99
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Fig.4 Stress distribute of sample in different compress head brazilian tests with same axial direction deformation
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Fig.5 Stress-strain curves of three kinds of casting explosives

in Brazilian test
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Fig.6 Stress-strain curves of casting explosive by single-axis

tensile test
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Table 2 Brazilian break stress and single-axis tensile break

stress of explosives

Brazilian break stress  single-axis tensile

casting explosive

/MPa break stress/MPa
RHT-4 2.090 £0.134 2.350 £0.194 2.90
RHT-45 2.031 £0.094 1.780 £0.079 3.83
RHT-5 1.791 £0.097 1.600 £0.206 1.74
PBX-HMX 6.240 £0.710 6.220 +0.520 0.78

R3O JF 2 T PRI AL 5 A AL o R AR
Table 3  Brazilian break strain and single-axis tensile break

strain of thee kinds of casting explosives

Brazilian break strain  single-axis tensile

casting explosive t

/% break strain/%
RHT-4 0.0288 +0.0041 0.0365 £0.0023 2.98
RHT-45 0.0286 +0.0006 0.0300 £0.0014 1.86
RHT-5 0.0257 £0.0012 0.0242 £0.0042 0.76
PBX-HMX 0.0790 £0.0190 0.0710 £0.0390 0.99
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Table 4

three kinds of casting explosives

Brazilian module and single-axis tensile module of

Brazilian module single-axis tensile

casting explosive

/GPa module/GPa
RHT-4 8.32 £0.67 6.79 £0.28 3.74
RHT-45 9.12 £0.63 6.86 +£0.30 5.85
RHT-5 8.08 +0.60 6.74 £0.43 3.38
PBX-HMX 9.20 £0.20 11.23 £0.30 5.77
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Tensile Mechanical Properties of Brittle Explosives Evaluated by Arc Compress Head Brazilian Test

WEN Mao-ping, TANG Wei, ZHOU Xiao-yu, PANG Hai-yan, ZHU Feng-yun
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract. Tensile mechanical properties of HMX based brittle explosives were investigated by Brazilian test with arc compress head
and LVDT, and the difference between the results of the Brazilian test and single-axis tensile test was also analyzed by the t check
method. For the brittle PBX-HMX, results show that PBX-HMX's break strength and break strain tested by arc compress head Bra-
zilian test are very close to that of the single-axis tensile method when the radius ratio of sample to the arc compress head is
1 :1.35. Then, mechanical properties of three kinds of casting explosive were obtained at ratio of 1 : 1.35 by arc compress head
Brazilian. The mechanical properties of casting explosive tested by two methods show the same trend and are very close too. So
the arc compress head Brazilian test can be used to determinate the tensile mechanical properties of PBX. Howere, the t check
analysis shows that there are still some differences between the two methods, the arc compress head Brazilian test can not replace
tensile method completely .

Key words: solid mechanical; explosive; Brazilian test; single-axis tensile test;mechanical property
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