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Fig. 1 Plane strain machining model
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b. simplified 2D model
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Fig.2 Simplified 2D model of cylinder machining
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Table 1 Parameters of materials model

materials density/t + mm ~? Young's modulus/MPa Poisson’s ratio yield stress/MPa tangent modulus/MPa
HMX based PBX explosive 1.85E -9 1.01E +04 0.3 45.0 0.6
W18Crdv 7.85E -9 2.13E +05 0.3
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a. principal stress failure (o, =25 MPa)
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b. effective stress failure (o, =48 MPa)
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Fig.3 Comparison of failure criteria
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Numerical Simulation of Explosive Machining

ZHANG Qiu, HUANG Jiao-hu
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; Numerical simulation and related models for HMX based PBX explosive machining were performed and studied by using

LS-DYNA. Tool forces with various cutting parameters were computed for HMX based PBX explosive,and the calculational results

agree well with the experimental results. Results show that the plane strain model is reliable for simulation of explosive machining

when cutting width is far greater than cutting layer thickness. Effective stress failure criterion is appropriate for simulating chip sepa-

ration of explosive. The tool force increases with increasing of depth of cut and feed rate,and cutting speed has no obvious effect on

tool force. Depth of cut affects tool force most greatly among the three parameters.

Key words: computation science; explosive; machining; numerical simulation



