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Fig.1 Geometry and parameters of the test specimen
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a. hydraulic fixture
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Fig.2 Photograph of fixed specimens

b. customized hanging-fixture
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Table 1 The key geometric parameters and max load of the

specimens

No. width thickness hole diameter max load
/mm /mm /mm /N

1 24.06 6.03 7.84 557

2 24.15 6.03 7.78 489

3 24.04 6.07 8.02 615

4 24.05 6.09 8.01 500

5 24.05 6.07 8.01 547

Note: No.1 &2 hydraulic fixture;No. 3-5 customized hanging-fixture.
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Fig.3 Demonstration of the feature points and lines
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Fig.5 Fracture morphology of test specimens
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Strain Analysis for PBX Plate with Hole under Tension Based on Digital Image Correlation Method

LIU Chen'? | LAN Lin-gang', TANG Ming-feng', LI Ming'

(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Graduate School Chinese Academy of Engineering Physics, Mianyang 621999, China)

Abstract. To study the effect of hole structure on tensile behavior of polymer-bonded explosive (PBX) , a plate specimen with-hole
was designed and digital image correlation method (DICM) was applied for strain analysis. The quasi-static tension results show
that brittle fracture occurs at the edge of hole. Moreover, as the main characteristic failure parameter, the strain component &,,,
reaches the critical value at the horizontal edge of the hole, and then cracks initiates and propagates to failure. Except for the sig-
nificant heterogeneity and asymmetry, the strain distribution agrees well with the theoretical analysis. The inhomogeneity and mi-
croscopic defects of the materials may take a major responsibility for the imperfect distribution of the strain field. The defects near
the hole may remarkably deteriorate the strength of the structure, even though the strain concentration around the hole is the criti-
cal reason of specimen failure.

Key words: polymer-bonded explosive (PBX) ; digital image correlation method ( DICM) ; strain analysis; strain concentration
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