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a. with low feed
(standard tool; s=400 r - min~', f=0.1 mm-r", a, =1 mm)

(X, sample length; Z, surface hergh; Y, sample length.)

b. with high feed

(standard tool: s =400 r+ min™", f=0.3 mm - r”'

, a,=1 mm)
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Fig. 1  Surface structure and appearance of some specimen
with standard rhombic tool
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Table 1

using standard rhombic tool

Surface roughness under different cutting conditions

s/remin~"  f/mm-r" S,/pm R,/pm relative error/%
400 1.59 1.21 23.9
300 1.56 1.27 18.6
200 0.1 1.26 1.07 15.1
100 1.34 1.03 23.1
60 1.71 1.29 24.6
0.1 1.83 1.35 26.2
0.2 3.98 4.03 -1.3
400 0.3 6.81 6.15 9.7
0.4 10.26 8.13 20.7
0.5 13.17 11.24 14.6

Note: s is spindle speed, fis feed rate, S,is 3D surface roughness, R is 2D

surface roughness, a, is depth of cut.
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Table 2 Influence of tool types on surface roughness
S,/pm
tool type
f=0.1mm-r~" f=0.2mm-r~" f=0.3 mm-r"'
RO.2 mm standard tool 1.83 3.98 6.81
R5 mm button tool 0.73 1.14 1.31
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Fig.2 Influence of feed on surface roughness
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Fig.3 Influence of spindle speed on surface roughness
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Evaluation of Cutting Surface Roughness of PBX Explosive and Its Influentce Factors

ZHANG Qiu, LIU Wei, TANG Xian-jin
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The surface micro-structure of an explosive part affects its performance, measured precision of the part, and reliability of
the weapon parts. The 3D surface micro-structure of the pressed PBX lathed surfaces was detected. The 3D and 2D surface rough-
ness parameters were evaluated and analyzed. The results show that 3D surface roughness parameter is suitable for evaluating PBX
machined surface with random distribution caving and pits defects. The 3D surface roughness parameter evaluation is better than
that of 2D surface roughness parameter. Under the same evaluating parameters, PBX 3D surface roughness using round tool is much
less than that using standard tool. The feed affects surface roughness greatly, while the spindle speed affects surface very little.

Key words: special working technology; PBX explosive; lathe machining; surface roughness; 3D measurement and evaluation
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