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Table 1 The parameters of PBX cutting test

samples depth/mm feed/mm - r~'  revolution /r » min !
1* 1 0.10 400
2* 2 0.05 400
3" 2 0.10 200
4* 2 0.10 400
5% 4 0.10 400
6* 2 0.20 400
7" 2 0.10 600
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b. turning with cutting fluid
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Fig. 1 Micro-morphology of sample 4"
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Fig.2 Turning surface micro-morphology of sample 6
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Fig.3 Surface roughness comparison of

dry turning and turning with cutting fluid
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Fig.4 Residual area and theoretical roughness

when turning by linear cutting edge
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Fig.5 Residual area and theoretical roughness

when turning by arc-edge
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Study on Turning Surface Micro-morphology and Roughness of PBX Parts

TANG Wei, LI Ming, HUANG Jiao-hu, ZHAO Yong-zhong, ZHANG Qiu, YIN Rui, ZHAO Xiao-dong
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; Surface micro-morphology and roughness are considered as the important indexes of PBX turning surface quality. They
affect the interface friction in assembly and transportation processes, and affect the adhesive strength of complicated structural PBX
components. Different turning manners, such as dry turning and with cutting fluid, and different technological parameters were
employed to make samples, which is a type of HMX based PBX. Observation tests of turning surface were established through
3D video optical microscopy and scanning electron microscopy (SEM ). The results show that the turning surface consists of continual
spiral barred regions,which include knifepoint-extrusion stripes and non- knifepoint-extrusion stripes. The former are planar,and the
micro-cracks and cracked explosive particles can be discovered in the latter stripes. All these phenomena are obvious especially in
the manner of turning with cutting fluid. Stylus profiler was used to detect the surface roughness. The results indicate the roughness
increases with cutting depth,feed and revolutions of machine spindle. A surface roughness empirical formula was deducted based on
experiments, which can forecast practical roughness under different cutting parameters.

Key words: materials science; polymer bonded explosive ( PBX ) ; machining; turning surface; micro-morphology; surface

roughness; empirical formula
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Thermal Behaviors of NTO-Based PBXs and their Compatibilities with Metals

ZUO Yu-fen, NIE Fu-de, YU Wei-fei, TIAN Xin, ZOU Jian-hua, LIU Shi-jun
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; The thermal behaviors of three NTO-based PBXs and their compatibilities with aluminum, copper and stainless steel were
investigated using TG-DSC and vacuum stability test( VST ). Results show that: (1) A small amount of gases are produced from the
three PBXs,suggesting their good thermal stability. When the PBXs contact with aluminum , copper and stainless steel, the additional
amount of gas is less than 3.0 mL - (5 g) ™', and the decreasing values of peak temperatures are less than 2.0 °C , showing their
good compatibilities. (2) The peak temperatures of the decomposition of NTO and HMX in PBXs are lower than that of the pure
explosives,indicating that the coexisting of these explosive can mutually accelerate their decomposition at high temperature.

Key words:analytical chemistry; polymer bonded explosive( PBX) ; thermal behavior; compatibility



