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Characteristics of Delamination Factor and Surface Roughness by
Drilling Condition for Glass Fiber Reinforced Plastic Composites

Ok-Kyu Lee*, Dae-Keon Ahn**, Jin-Ho Choi**', Jin-Hwe Kweon***

ABSTRACT: Characteristics of delamination factor and surface roughness by drilling condition for glass fiber
reinforced plastic (GFRP) composites were investigated in this paper. An expression to quantify the delamination
factor was induced by using image pixels of the entry and the experimental drilling was accomplished by fabricating
several GFRP specimens in condition of minimizing the effect of vibration and heat. A method for measuring 6
points average surface roughness was applied to acquire the more reliable roughness values. The experimental results
showed that the delamination factor was decreased as the feed rate was increased and it was also slightly decreased as
the cutting speed was increased. Also, it was investigated that the surface roughness at inner surface of drilled holes
was increased as the feed rate was increased, whereas the roughness values were not affected by the cutting speed

variation.
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Fig. 1. Schematic diagram of damage zone
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Fig. 4. Measurement holes to quantify delamination factors
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Table 1. Test condition, test name and test value

Test condition Test name Value
F1 0.0125
F2 0.025
Feed rate F3 0.05
(mm/rev)
At, Vc = 21.31 m/min F4 0.1
F5 0.2
F6 0.4
\%! 10.66
Cutting speed V2 15.08
(m/min) V3 21.31
At, f=0.15 mm/rev V4 30.16
V5 42.65

Table 2. Pixels and delamination factor by tests

Hole No. N,(D,) N,(D a0 Fy
H4 118 133 1.13
H7 117 136 1.16
H10 118 135 1.14
H17 117 141 1.20
H20 117 144 1.23
H23 118 144 1.22
H30 117 142 1.21
H33 118 146 1.24
H36 118 148 1.25
H43 117 154 1.32
H46 117 147 1.26
H49 117 147 1.26
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Fig. 5. Delamination factor by feed rate variation at entry hole
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Table 3. Measured surface roughness (im) by feed rate variation

Part Measured points Hole | Part
(Hole#) 1 2 3 4 5 6 Ave. | Ave.

P1(H1) 0.73 [3.01|0.61|1.80|2.66|1.06| 1.64
P1(H25) | 2.36 | 1.36|2.34|1.37|3.15|1.67 | 2.04 | 2.03
P1(H50) | 1.80 |2.60| 1.66 | 3.00 | 1.68 | 3.70 | 2.41
P2(H1) 1.32 |2.41275|215|2.13|290| 2.28
P2(H25) | 0.71 |2.60|2.40 | 1.81 |3.50 |2.25| 2.23 | 2.33
P2(H50) | 2.80 | 1.86 |2.75|3.86|2.30|1.64 | 2.50
P3(H1) 240 |2.52|1.75|3.40 220|345 2.62
P3(H25) | 2.00 |2.50 | 2.60 | 2.55|3.35|2.40| 2.57 | 2.53
P3(H50) | 1.62 |2.06|2.85|3.35|1.95|2.60 | 2.41

Table 4. Surface roughness by cutting speed variation

Cutting
speed 10.66 | 15.08 | 21.31 | 30.16 | 41.65 | 60.32
(m/min)

Surface
roughness | 2.93 2.73 2.38 2.79 2.35 2.12
(mm)
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