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Fig. 2. Measurement of the delaminated area at drill exit
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Fig. 4. Pipe manufactured by filament winding process
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Fig. 6. Experimental setup
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Table 1. Mechanical properties of fiber glass and resin
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Fig. 5. Drills used in this study a)twist drill b)brad point drill
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Table 2. Input factors and levels in drilling of composite pipes
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Fig. 7. Force reactions on drill bit
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Table 3. Full factorial design of experiment with thrust force and delamination factor results
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Fig. 8. Force versus time b) drill bit position during drilling process
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Fig. 10. a)Force versus time b) drill bit position during drilling process
(/<100 mm/min, n=1000 rpm, 4=8mm, Twist drill)
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Fig. 9. a) Force versus time b) drill bit position during drilling process
(/<25 mm/min, n=500 rpm, d=8mm, Twist drill)
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Fig. 12. a)Force versus time b) drill bit position during drilling process
(/=100 mm/min, n=1000 rpm, 4=8mm, Brad point drill)
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Fig. 11. Punch and bending mechanism of pipe during drilling process
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Fig. 14. Schematic of cutting area for twist and brad point drill
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Fig. 13. Effect of input parameters on a)thrust force b) delamination
factor
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Contour Plot of Fda vs feed [mm/min]; speed [rpm]

Contour Plot of thrust forc[ N] vs feed [mm/min]; speed [rpm]
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Fig. 15. Response surface diagram for a) thrust force b) delamination factor
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Table 5. Analysis of variance of effective parameters on thrust force for brad point drill
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Table 6. Analysis of variance of effective parameters on delamination factor for twist drill
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Table 7. Analysis of variance of effective parameters on delamination factor for brad point drill
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Table 8. Optimization diagram for drilling parameters
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Fig. 16. Specimen and experimental set up of compression test

SUid Cond il 1 asgosme g diged 1)1 UKW

2 6lid 0blesdl plouiul Lo yd Y dgas > 3,5 Ol i

D930 FIL (Shjgels sladly)

6 35 ot €
Co o e Jdingl Gy tabonil (939)9 slayiall S Allis (pl 5
slaYoile )58l g gy o 2 ale JSB g kb (sypdn
oAy JolS ole inlojl alb g, 51 edliel b edszdlol
03,5 QL da b o sl g S g el Ages So
25 2 o) s 4 syl canda 1y bl osileudl (g lis Canglio
il 05 03 4]
b asdad ;4o 39)5 loj 1 sypme 55y polhe plSL> e
b ool oad B 58 Lo 350 5 0 sy o 295 oo
ladg) 13 Sases oty )T odelcwn @ clajldges & dsgs
Gygo onl > &5 Bgdoe obsS (bl Sl way )
oS sl islis ,eiS Hlade g Wb o il glaY il
D9 s
wloygSl (ol gl plie (Suwly ol lajlges o
o JSG ol @l polul g Cosl 0ad oy (yp050
3 dny g 4l (¥ il )51 polis 1) 86 op iy
bl o IS 5T il s g i b a5 4 ]
958 g 9399 slaypSE hlite Il Hbge (cwyp b

0+Y

Y
s

—without driling
test 15
......... test 33

—_—
W
[

—_—

=N
L
T

ke,

S = W B Oy~ 00D
1

0 10 20 30 40 50 60 70 80 90 100
T (s)

Fig. 17. Residual compression strength versus time
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