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Cutting Force of High Silica Glass Fiber/Phenolic Resin Composites
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(1 School of Machinery and Precision Instrument Engineering, Xi’ an University of Technology, Xi’an 710048 )
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Abstract By turning tests on high silica glass fiber/phenolic resin composites with a polycrystalline diamond
(PCD) tools, the influences of cutting parameters on cutting force were studied and the empirical model of the cutting
force was established through orthogonal test and regression analysis. The results show that the effect of the cutting
depth on the cutting force is the main factor;the main cutting force and the feeding force increases significantly with
increase of the cutting depth ;with the increase of the feed rate, the main cutting force also increases, but its effect is

less than that of the cutting depth ;the cutting speed has little effect on the cutting force. The empirical model can be

used as a basis for selecting the cutting parameters and controlling the cutting force when machining the composites.
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Tab.1 Physical and mechanical properties of composites

PUAIREE/MPa 3R/ MPa

FRARSRIE/MPa gy o e FLIHHRE/GPa

BHBE/CPa  JE4EE/CPa pyype

g i &R S g iy /MPa
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& mm G %W 4w B/CPa

81.5 109 138 226 31.4 156 25.6
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Tab.2 Geometry parameters of PCD turning tool
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Tab.3 Factor levels of orthogonal test

HE PIEIEES: S A E Bl &
K /m+min ! / mm-r! /mm
1 39.58 0.08 0.50
2 62.83 0.14 1.00
3 100.53 0.20 1.50
4 125.66 0.26 2.00
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Tab.4 Test scheme and results

I LI H HEEE HizI1& IRy /N
F5 /m+min ! /mmer~! /mm BT F, HEIIF, FU 5 F,
1 39.58 0.08 0.50 11.82 4.42 24.41
2 62.83 0.14 0.50 13.67 5.37 29.05
3 100.53 0.20 0.50 14.16 6.11 33.69
4 125.66 0.26 0.50 15.61 7.32 37.11
5 39.58 0.20 1.00 34.18 8.79 62.01
6 62.83 0.26 1.00 34.67 10.25 69.34
7 100.53 0.08 1.00 32.23 6.06 45.29
8 125.66 0.14 1.00 33.21 7.81 57.13
9 39.58 0.26 1.50 61.04 14.06 98.14
10 62.83 0.20 1.50 60. 06 11.74 95.70
11 100.53 0.14 1.50 57.01 10.74 79.54
12 125.66 0.08 1.50 53.96 8.52 62.01
13 39.58 0.14 2.00 82.03 12.21 95.70
14 62.83 0.08 2.00 78.12 9.77 80.80
15 100.53 0.26 2.00 89.12 15.14 128.37
16 125.66 0.20 2.00 85.94 13.31 119.88
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Tab.5 Significance test results of regression equations

- YIEI1J1/N
- F, F, F.
R 0. 9994 0.9925 0.9986
R 0. 9987 0.9851 0.9971
RSl 0. 9984 0.9813 0. 9964
F 3134. 3495 263.7462 1389. 8933
F, Fy o (3,12) =5.9525
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Tab. 6 Significance test results of regression coefficients
F, F, F,
2%
ES e a t ES e a t ES e a t

W 3.5997 0. 0749 48.0800 2.9611 0.1332 22.2362 4. 6703 0. 0809 57.7234

v 0.0374 0.0158 2.3608 -0.0157 0.0282 -0. 5566 0. 0203 0.0171 1. 1873

f 0.1283 0. 0160 8. 0401 0.4104 0.0284 14. 4615 0. 3826 0.0172 22.1919

a, 1.3076 0.0135 96. 6066 0. 5807 0. 0241 24. 1204 0. 8868 0. 0146 60. 6283
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