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Fig. 4 Schematic diagram of the hydraulic fracturing test platform for PBX

1—system pressure sensor,2—hydraulic loading cylinder,3—servo motor,4—pipeline,5—hydraulic valve, 6—fracture tube,

7—sample, 8—cracking pressure sensor,9—computer, 10—controller,11—cable
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Table 1 Tensile strength measured through hydraulic fractur-
ing method

No. 1* 2# 3#

hole 1 9.41 9.25 9.49

hole 2 9.34 9.14 9.30

hole 3 9.52 8.75 fail

hole 4 9.70 9.36 9.75

hole 5 fail 9.81 10.36

mean value / MPa 9.49 9.26 9.73
standard deviation / MPa 0.16 0.38 0.46
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Fig. 7 Tensile strength of the samples by the direct tension
test and the hydraulic fracturing test
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Applicability of Hydraulic Fracturing Method in Tensile Strength Test of Polymer Bonded Explosives

YAN Xue-jian'?, TANG Wei’, YUAN Hong-wei*, ZHAO Long’, SUN Jie’, CHANG Shuang-jun'
(1. School of Environment and Safety Engineering , North University of China, Taiyuan 030051, China; 2. Institute of Chemical Materials, CAEP,
Mianyang 621999, China)

Abstract: In order to solve the problems of low efficiency (direct tension test method (GJB772A-1997)) and poor test accuracy
(indirect Brazilian test method) intraditional tensile strength testing of polymer bonded explosive (PBX), we independently es-
tablished a test plat form based on the hydraulic fracturing method (HFM) , developed a novel test method of PBX tensile
strength, and achieved accurate testing of PBX tensile strength. To further verify the validity of the test method, the tensile
strength of the same PBX dumbbell samples was obtained through direct tension test method and HFM, and the test results were
compared. It showed that the relative error between the tensile strength by HFM ((9.49+0.24) MPa) and the tensile strength by
direct tension test method ((9.24+0.43) MPa) was only 2.70%, showing the high accuracy. Moreover, the HFM can obtain at
least four effective tensile strength data on the on the single dumbbell remnant samples. Compared with the direct tension test
method, HFM has the characteristics of less material consumption, high efficiency, and good stability for PBX tensile strength
testing. It indicates that the HFM has the advantages of the high accuracy in the direct tension method and high efficiency in the
Brazilian test. Therefore, HFM can be widely applied in the in-situ test method for formulation development and tensile strength
test of different positions of PBX structural components.

Key words: polymer bonded explosive(PBX) ;tensile strength;direct tension test; hydraulic fracturing method; in-situ test
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