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2 Response Surface Method (RSM)

? Box-Benhken

4 Scanning Electron Microscopy (SEM)
’ Filament winding

0~ N

" Hocheng
12 Sasahara
13 Gao
' Wang

R R S R

FAY



+1

=== O---1---~
o *1

1 a !

Sl s (5~ S b )

Fig. 1. Box-Benhken three-factor design
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Table 1. Conditions of each test and its average roughness
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Fig. 2. The main effects of the parameters on the surface roughness
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Fig. 3. Pareto diagram and the effect of parameters on surface roughness

AL




¥R B FAY domio Vo) Jlo oY 0)led OF 093 «yueS ool CSilSlo i 4y i3

Hold Values |
Feed 105 |
Grit Fine

Ra (pm)

o5 s (B3 1 0 o Y+ (59 by €3 109031 bl ol BT (gLasl 9 (52 Gos lojie S Jloges F USS

Fig. 4. The surface plot of effect of depth of cut and fiber orientation. Test conditions: feed rate of 105
mm/min, fine grind wheel.
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Fig. 5. Schematic of the relationship between depth of cut and engagement of tool and workpiece.
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Fig. 6. The surface plot of effect of depth of cut and feed rate. Test conditions: 45° fiber direction, fine grind wheel.
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Fig. 7. The counter plot of the interaction of parameters on surface roughness
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Fig. 8. Optimization of parameters to achieve the minimum surface roughness
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Fig. 9. SEM picture of machined surface with minimum surface roughness, machining conditions: depth of cut 0.05
mm, feed rate 105 mm/min, cutting direction 90° and coarse grain size.
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Fig. 10. SEM picture of machined surface with maximum surface roughness, machining conditions: depth of cut
0. 5 mm, feed rate 105 mm/min, cutting direction 90° and fine grain size.
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