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Analysis of Drilling Axial Force and Delamination During Drilling of Glass
Fiber Reinforced Plastic
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Abstract In order to study the axial force and delamination characteristics of glass fiber composite materials ,
electroplated diamond drills and carbide twist drills are used as drilling tools to carry out the orthogonal drilling
experiments. The effects of the geometry and materials of drilling tools and drilling process parameters on the drilling
axial force and the drilling quality are researched. It is concluded that the drilling process parameters have a direct
impact on the drilling axial force and the drilling quality. High speed, low feed and suitable geometry, material of
drilling tools can reduce the drilling axial force and improve the drilling quality. The axial force and exit delamination
damage of electroplated diamond drills are greater than those of carbide twist drill. The optimization of the geometry
of electroplated diamond drills is an effective way to improve the drilling quality.
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Tab. 1 Material composition and mechanical properties of GFRP laminate
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Fig. 1  Drilling tools for experiments
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Fig. 2 Structure of the electroplated diamond drill

BT EEHS

BEbLR

TSTS12EZ AR [

&L

B E

AR AR RS

CERE= 20

Fig.3 The experimental platform
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Tab. 2 Parameters of the drilling experiment and their levels
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Tab. 3 Results of orthogonal test
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5 AW/ B.gRAHEE  C.JJA N F
remin”' f/mmemin’! (i) ‘
1 3000 100 1 725.46 1.3317
2 3000 75 2 494.07 1.2821
3 3000 50 3 340.58 1.2359
4 3000 25 4 25.18 1.2042
5 4000 100 2 447.22 1.3088
6 4000 75 1 373.73 1.2928
7 4000 50 4 29.58 1.2205
8 4000 25 3 129.48 1.2147
9 5000 100 3 418.57 1.2884
10 5000 75 4 38.13 1.2438
11 5000 50 1 179.86 1.2741
12 5000 25 2 122.91 1.1991
13 6000 100 4 36.58 1.2639
14 6000 75 3 234.21 1.2799
15 6000 50 2 147.33 1.2299
16 6000 25 1 134.35 1.2088
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Tab.4 Signal-to—noise ratio response under axial force dB
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1 -47.44 -48.48 -49.08
2 -44.03 -46.09 -48.01
3 -42.74 -42.13 -48.18
4 -41.15 -38.66 -30.08

Delta 6.29 9.83 19.00
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Fig. 4 Signal-to—noise ratio response under axial force
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Tab.5 Variance analysis under axial force
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Tab. 6 Signal-to—noise ratio response under delamination
factors dB
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Fig. 5 Signal-to—noise ratio response under delamination factors
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Fig. 7 Analysis of variance under delamination factors

s [ WEES *fj;’if P W S
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Tab. 8 Axial force and delamination damage table for different type of drills
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