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Fig.1 Schematic of orthogonal cutting experiment system

1—dynamometer, 2—workpiece, 3—platen, 4—tool shank,

5—cutting tool, 6—stereomicroscope,7—camera
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Table1 Cutting parameters of orthogonal cutting of explosive simulants

No. H/mm W /mm v/mm-min”!

1 0.1,0.2,0.3,0.4,0.5,0.8 0.5 50

2 0.1,0.3,0.5 0.5,1.0,1.5,2.0 50

3 0.1,0.3,0.5 0.5 50,100,150,200

Note: H is the cutting depth, W is the cutting width, v is the cutting speed.
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Fig.2 Cutting force curves of typical cutting process of explosive simulants
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Cutting Force Response of Orthogonal Cutting of Polymer Bonded Explosive Simulants

XIE Feng-ying, ZHANG Zhong-wei, HUANG Jiao-hu, LIU Wei, XIAO Cai-wei
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: In order to analyze the cutting force response laws and cutting characteristics during PBX cutting process, the low -
speed orthogonal cutting experiments, combined with the microphotography, 3D dynamometer and 3D surface profiler, were
used to analyze the characteristics of instantaneous cutting force of PBX explosive simulants, and to study the cutting force re-
sponse laws and key influencing factors in the cutting process of PBX explosive simulants. Results show that the dynamic cutting
forces of PBX explosive simulants with different cutting depths are different. When cutting depth equals to 0.1 mm, the variation
of peak cutting force is mainly caused by particles chip with curled up jet, and the cutting force curve exhibits subtle jagged vari-
ation. However, when the cutting depth equals to 0.3 mm or 0.5 mm, the peak cutting force mainly comes from the extension of
material brittle fracture crack, the cutting force curve shows periodic large saw-tooth shape, and the zero point of f, is at the over
-cutting dent. The standard deviation of f, shows significant variation at the cutting depth of 0.4 mm, which reflects the transition
from continuous removal to brittle removal in the cutting state of explosive simulated materials. In low speed orthogonal cutting
process, the influence of cutting width on cutting force is greater than that of cutting speed, and the cutting speed has little effect
on cutting force.

Key words: explosive simulants;orthogonal cutting;instantaneous cutting force; cutting depth; cutting force response
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