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Analysis on Surface Quality of Turning Carbon Fiber Reinforced Compsite
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Abstract In this paper, a study on surface quality of chopped carbon fiber phenolic composites was carried out
with the help of 3D measurement technology and orthogonal cutting test. The effect of three elements of cutting and
tool nose arc radius on machining quality was researched. Significant factors on machining factors was analyzed
through Design Expert. It is found that with the increasing of cutting speed and feed rate the corresponding surface
roughness is increased, but reduced with the increasing of cutting depth and tool nose arc radius. The significant
factors are tool nose arc radius and feed rate. The best combination of machining parameters are v=160 r/min, f=0. 15
mm/r, a,=0. 6 mm, r=0. 6 mm, and the conclusions are reliable by implementing cutting test and modeling analysis.
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Fig. I Machining tool used in processing
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Fig. 2 Tool used in the machining process
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Tab. 1 Tool geometry parameters
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Tab.2 Factors and level of orthogonal test

(SEN
KF
v /remin”' f/mmer! a /mm r/mm
1 160 0.12 0.4 0.1
2 210 0.15 0.5 0.2
3 250 0.20 0.6 0.4
4 280 0.23 0.7 0.6
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Tab.3 Orthogonal test and the result

75 viemin™ fimmer™ g /mm r/mm Ra/pm
1 160 0.12 0.4 0.1 1.28
2 160 0.15 0.5 0.2 0.78
3 160 0.20 0.6 0.4 0.65
4 160 0.23 0.7 0.6 0.98
5 210 0.12 0.5 0.4 0.94
6 210 0.15 0.4 0.6 0.44
7 210 0.20 0.7 0.1 1.83
8 210 0.23 0.6 0.2 1.28
9 250 0.12 0.6 0.6 0.57
10 250 0.15 0.7 0.4 0.79
11 250 0.20 0.4 0.2 1.28
12 250 0.23 0.5 0.1 2.09
13 280 0.12 0.7 0.2 1.21
14 280 0.15 0.6 0.1 1.63
15 280 0.20 0.5 0.6 0.62
16 280 0.23 0.4 0.4 1.93
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Fig. 3 Relationship between the cutting speed and

the surface roughness
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Fig. 4 Relationship between the feed rate and

the surface roughness
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Fig. 5 Surface topography
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Fig. 6 Relationship between the cutting depth and

the surface roughness
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and the surface roughness
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Fig. 8 Comparison of residual height with different tool tips
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