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Table 1 The parameters of PBX cutting test

samples depth/mm feed/mm + min =" revolution/r + min ="
1" 1 20.2 280
2* 2 11.6 280
3" 2 20.2 112
47 2 20.2 280
5* 4 20.2 280
6" 2 41.7 280
7* 2 20.2 450
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3.1 YIBWKESR

SR IO R 3 A 3300 10 56 4R 75 19 14 7y 1)
Ja& HEAT LB, 4 T 00T U1 E i ki AR an il 1
AR (WL R A 37 K 67 iU T 2 1 BT e K 1 AR
FA B, A2 1) 4 AT ok 1A B I AN ) PR 2 mm,
(AR A B AN WL AR o3 A0 L) o

15007 o dry turning —a— with cutting fluid
1000

500

particle diameter / um

0
specimen No. 1 2 3 4 5 6 7
dry tuming 51.38 | 35.27 | 201.5 | 41.65 | 46.35 | 58.78 | 31.51
with cutting fluid | 95.34 | 38.49 | 1121 | 302.3 | 198.2 | 1047 | 91.61

Note: This datasheet corresponds to the points in this picture as the above.
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Fig. 1 The average size comparison of PBX chips
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b. The 5% chip sample prepared
by turning with cutting fluid
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Fig.2  The micro-morphology of PBX chips
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Fig.3 The main micro-shapes of PBX chips
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Fig.4 The transgranular fracture
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Fig.5 The interfacial failure
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Fig.6  The sub-surface crack distribution

explosive particles cutting tool
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Fig.7 A phenomenological PBX chip formation model
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Microstructure and Formation Mechanism of PBX Chips

TANG Wei, LI Ming, YAN Bin, ZHAO Yong-zhong, ZHANG Qiu, LIU Wei, ZHAO Xiao-dong
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; Studying on microstructure of PBX chips and its formation mechanism is helpful to understand the forming process of

machined surface. It's of a great significance to guarantee and improve machining surface quality. The laser particle size analyzer

was employed to detect PBX chips samples. It shows that the average size of chips which prepared by turning with cutting fluid is

larger than that prepared by dry turning, the size increases with feed and decreases with the elevation of machine spindle revolutions,

and has no obvious relationship to turning depth. Through the observation via scanning electron microscope, we can discover that

chips mainly have three types of micro-shapes like acicular, massive and squamose, its formation corresponds to PBX macro-fracture

which caused by the nucleation and growth of crack and mainly embodied as transgranular fracture of explosive particles. The detec-

tion of PBX samples sub-surface through industrial CT suggests that the crack propagation path points to workpiece surface generally,

it relates to relative movement state between cutting tool and workpiece, and relates to structural boundary conditions of workpiece

too. The phenomenological chip formation model can help to master its formation mechanism.

Key words: materials science; polymer bonded explosive( PBX) ; chip; crack; microstructure; chip formation mechanism



