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Abstract. Drilling processes in fiber-reinforced polymer composites Composite structures are essential for
assembly and fabrication of parts. The economic impact of rejecting the drilled area, when reaching the assembly
stage, it is important to consider the associated loss. Therefore, the motivations in drilling E-Class Fiber Reinforced
Epoxy (GFRE) composites, this explains cutting conditions on torque and wear Feed, speed and pre-drill wear
values. Four feeds (0.056, 0.112, 0.22, 0.315, 0.45 mm/rev) and three speeds (6.41, 12.71, 20.25, 32.03, and 50.63
m/min) and five pre-drill wear values and four artificially introduced wears) were used. Values; W =7, 19, 26, 34
All samples are 8 mm diameter holes Drilled using a cemented carbide drill bit. Current In work, Multi-linear
Regression models were used were used, Parameters of mechanical properties are related to: Thrust, torsion, peel-
up, delamination, push-out delamination, Drill wear and machining parameters such as surface roughness before:
feed and speed. Perforated model has high resolution; Scanning is done using flatbed color scanner, then to estimate
the delamination factor, Image analysis was performed using Corel DRAW software. Multi-variable regression
analysis significant coefficients of each variable, contribution is made to promotion and elimination. Laminate
thickness on torque and displacement factors the results illustrate that there are significant effects. Cronbach's alpha
value for the model is 0.924.

Evaluation preference: Speed, Wear, Feed, Ft, T, Del.Peel, Del.Push and Ra.

Results: the Cronbach's Alpha Reliability result. The overall Cronbach's Alpha value for the model is 0.924 which
indicates 92% reliability. From the literature review, the above 50% Cronbach's Alpha value model can be
considered for analysis

Keywords: Speed, Wear, Feed, Del. Peel and Del. Push.

1. INTRODUCTION

Currently polymeric composites are gradually in some industrial applications Used to transform metals and alloys, this is
a positive development. For example, some metal components of aircraft replaced by carbon/epoxy composite components.
In marine applications the use of fiber/polymer composites has also been explored; many metal parts on ships are replaced
by fiber/polymer composites. A common machining practice is metal matrix composites Machining requires appropriate
tools. On the other hand, including carbon fiber and glass fiber composites synthetic fiber composites, Due to the inertness
of fibers, Due to extreme erection and impotence due to impotence, they pose a significant endurance, Challenge in terms
of material removal rate and propulsion. Force, shear force, Ra (hardness average) and removal rate. They have anisotropic
and heterogeneous properties. Also, because the abrasive properties of synthetic fibers are poor resulting in surface coating
and Rapid tool wear. To ensure the efficiency of the process, cutting parameters and tooling correctly it is necessary to be
selected. However, in the last few years, many researchers have shown the effect of machining parameters, for example If,
fiber orientation, such as hole diameter, speed and feed It is said to have a significant effect on the machinability of
materials. However, natural fiber-reinforced with machining force, cutting stress, tool life, cutting force and power,
Material removal rate, ding force, less work has been done on the machining of composite materials such as raw and tool
wear. Performed on mechanical properties of synthetic materials. Synthetic fibers are important for machine tools and
machinery, it is now widely recognized that some specific substances can cause damage: Basically, a cutting tool consists
of two main parts, that is, lateral wear on the lateral face of the tool and groove. Wear on the face of the tool rack. Both
Davie and Reiss advanced drilling parameters and for better wear resistance keep the carbide inserts. Hence better drilling
performance than HSS drills It was by increasing the lateral wear of the drill bit as the lamination factor increases and the
spin speed increases the results show that of drill wear the effect is significant. Bhattacharya and Horrigan’s results Kevlar
composites in drilling thrust force with Number of holes drilled and surface roughness gradually and the torque decreases
slightly. Rawat and Attica were motivated by drill Applies to Controllable process variables and tool wear and final overall
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quality and investigated the effect on hole quality. (Delamination, geometrical errors and surface finish) have a strong
correlation. Finally, by monitoring shear forces Tool replacement strategy they decided to create. In this work, at various
cutting positions front wear on mechanical properties parameters was investigated. Mechanical properties parameters thrust
force, torque, includes peel-up and push-out delamination are classified are characterized by of drilled holes surface
roughness. Linear regression models for wear and tear on Mach incapacity parameters. For the statistical analysis, we used
SPSS software version 16.

2. WOVEN GFR/EPOXY COMPOSITES

Different thicknesses in drilling GFRE composite speed and thrust force, this section presents the effects of feed on

torsion and delamination. of induced delamination films in perforated GFRE composites Examples are illustrated for
different feed and speed of 800 rpm. Epson V370, 4800 x 9600 dpi" high resolution images Scans are made using a flatbed
color scanner model. 800 rpm and a speed of 0.1 mm/rev for a sample of 7.7 mm thickness. During drilling of woven
GFRE composite Variation of thrust force with respect to displacement and time. Data was recorded with frequency =
1000 Hz and filtered at 100 data points. E-glass woven Roving fiber reinforced epoxy composite laminates presented earlier
Manufactured using a hand lay-up process. Be careful when cutting and laying woven fiberglass panels. Perfect for all
layers to confirm the angles Cut through warp and weft threads. Laminates are 25 layers and 8.3 mm thick [0] has 25 layers.
According to ASTM D3171-99 Fiber Volume Fraction (If). The use of welding technique was determined experimentally.
The average value of If is 35%. Woven using universal test machine A series of ASTM tests on GFRE composites carried
out. In tension and bearing tests The cross-sectional speed of the loading member was 1.27 mm/min. Monitoring of load
and displacement during testing, Draw the relationship between them in real time The test machine is connected to a
personal computer. Radial drilling machine "Stankolmport (Moskva - SSSP)" 21 spindle rotation speed (20 to 2000 rpm)
and 12 longitudinal feeds (0.056 to 2.5 mm/rev) in GFRE composites Drilling procedures were carried out. Five spindle
dle speeds (6.41, 12.710, 20.25, 32.03, 50.64m/min) and five feeds (0.056, 0.112, 0.22, 0.315, 0.45 mm) of .50 were used.
The point angle is 120 and the flute angle is 30 with different diameters (/8 and /13 mm). Thrust force in drilling GFRE
composites, Effect of cutting removal and surface roughness (/8 and /13 mm) parameters was investigated using two
exercises. Bearing for 8 mm diameter holes. Parameter in strength the effect of cutting was investigated. 120-point angle
and 30 flute angles with cemented carbide twist drill Machining processes are carried out in the present work. Actual in
machining processes Drill wear is due to variation in normal rake angle, by grinding machine Difficult to produce but also
for the variation of the cutting speed. In the present work, GFRP composites (Cutting Edge, Chisel Edge, Flange and Flute)
At the drill point in drilling, filled with silicon particles to simulate real wear mechanisms by drilling GFRP Pre-drilling
dressing is achieved. Drill point wear Abrasions to accelerate. Weight loss was periodically recorded up to W =7 104 g.
25 holes in GFRE compounds A drill was used for machining. Silicon particles up to W = 19 104 g in the same drill Filled
GFRP Dirilling A pre-block is introduced, It was used to drill 25 holes with different cut positions. Drilling of GFRP filled
with silicon particles up to W =19 104 g the same drill A pre-block is introduced,; it was used to drill 25 holes with different
cut positions. The wear values before the drill are equal to w = 26 104 and 34 104 g this process was repeated. A
Stankolmport (Moskva-SSSP) radial drill machine with 21 spindle rotation speeds (20 to 2000 rpm) and 12 longitudinal
feeds (0.056 to 2.5 mm/rev) were used to drill the samples. All models diameter 8 mm, holes Drilled using a cemented
carbide drill. Five spin Velocity (V = 6.41, 12.71, 20.25, 32.03, and 50.63 m/min), (f = 0.056, 0.112, 0.22, 0.315, 0.315/ 0)
in five artificially introduced exercises. Pre-wear values; W = 7, 19, 26, 34 g 104).
Using "AutoCAD method". Surface removal was measured;it is semi-transparent Suitable for composite materials. On
technical setup and measurement procedures The details were previously published by Kashaya. Delamination size is
Maximum Damage Rates (RAM) and drilled hole radius (R = 4 mm). Between surface roughness (Ra) Perforated hole wall
Defined differently "Rank Taylor Hobson Sardonic 3+" Surface roughness was measured using a measuring instrument.
T-off and travel length values respectively 0.8 mm and 4 mm are taken. Surface roughness value of each sample Arithmetic
mean value of three surface roughness measurements, they are divided into three different levels from 60-90 along the
circumference of the pore wall. Using a JT-off and travel The length values are respectively taken as 0.8 mm and 4 mm.
Surface roughness value of each sample is the arithmetic mean value of three surface roughness measurements, J.S.M-
T100 Scanning Electron Microscope v Drill Front Wear and at different values of shear conditions. Matrix Deformation in
Drilling GFRE Composites and photos illustrate hardening process.

3. RESULT AND DISCUSSION

Table 1 Descriptive Statistical Analysis of Speed, Wear, Feed, Ft, T, Del.Peel, Del.Push, Raw N, Range, Minimum,
Maximum, Mean, Standard Deviation Variance curve values are given.
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TABLE 1. Descriptive Statistics

N Range Minimum Maximum | Mean Std. Deviation | Variance Skewness
Speed 125 | 44.23 6.41 50.64 24.4080 15.71080 246.829 581
Wear 125 | 34 0 34 17.20 12.401 153.790 -.077
Feed 125 | .3940 .0560 .4500 .230600 .1419359 .020 299
Ft 125 | 9.6316E2 27.6400 990.8000 3.750758E2 238.0707628 | 5.668E4 .607
T 125 | .8610 .1500 1.0110 .657520 .2355482 .055 -.384
Del. Peel 125 | 1.3160 4840 1.8000 1.265696E0 .2900961 .084 -.633
Del. Push | 125 | 2.4770 1.1510 3.6280 2.573824E0 5710201 .326 -.784
Ra 125 | 7.1600 2.2900 9.4500 5.996120E0 1.7911298 3.208 -.454
Valid N 125
(listwise)
TABLE 2. Frequency Statistics
| Speed | Wear Feed Ft T Del.Peel | Del.Push Ra
Std. Error of Mean 1.40522 1.109 | .0126951 | 2.1293696E1 | .0210681 | .0259470 .0510736 | .1602035
Mode 6.412 02 .0560% 2.7640E12 .8520 1.10002 2.20102 2.9500°
Sum 3051.00 2150 | 28.8250 4.6884E4 82.1900 1.5821E2 321.7280 | 7.4951E2

Percentiles 25 12.7100 7.00 .112000 2.017250E2 445500 1.080000E0 | 2.272000 | 5.185000E0

50 20.2500 19.00 | .220000 3.320200E2 .724000 1.322000E0 | 2.738000 | 6.190000EQ

75 32.0300 26.00 | .315000 5.255150E2 .873500 1.504000E0 | 2.967000 | 7.460000EQ

Table 2 Frequency Statistics Analysis of Speed, Wear, Feed, Ft, T, Del.Peel, Del.Push, Raw N, Range, Minimum,
Maximum, Mean, Standard Deviation Variance curve values are given.

TABLE 3. Reliability Statistics
Based on Cronbach's alpha N of Items
standardized items

924 5

Table 3 shows the Cronbach's Alpha Reliability result. The overall Cronbach's Alpha value for the model is 0.924 which
indicates 92% reliability. From the literature review, the above 50% Cronbach's Alpha value model can be considered for
analysis

TABLE 4. Sample summary

Model R R Square Adjusted R Sum of df F Sig.
Square Squares
1 9192 .844 .840 95.2265139 3 218.010 .0002
2 9372 877 874 12.034 3 287.798 .0002
3 8452 714 707 10.449 3 100.627 .000%
4 8872 .788 .782 31.846 3 149.602 .000%
5 9252 .856 .853 340.676 3 240.497 .000%
a. Predictors: (Constant), Feed, Wear, Speed

Table 4 shows the result of R, R squared, adjusted R squared, sum of squares, df, F, significance. The overall R squared
value for the model is above 0.8, so this is reliable data. From the literature review, R value above 0.5 can be considered
to analyze the model. The sum of squares value for the model is greater than 10.0, so this is reliability data. From the
literature review, the value of squares above 10 can be considered to analyze the model. The overall F value for the model
is above 100.0, so this is reliability data. From the literature review, a value above 10 can be considered to analyze the
model. The overall identity value for the model is 0.000, so this is reliability data. From the literature review, a value less
than 0.5 can be considered to analyze the model.

Table 5 shows the correlation between the stimulus parameters for speed. Line plotting has the highest value of .245 so it
has a high correlation with feet and the lowest value is -0.261 so it has a low correlation with Del.peel. Next is the
correlation between Wear stimulus parameters. Line plotting maximum value is 0.905 so it has high correlation with Ra
and minimum value is 0.000 so it has low correlation with two parameters Feed and Speed. Next the correlation between
the stimulus parameters for Feed. Line plotting has the highest value of 0.855 so it has a high correlation with Ra and the
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lowest value is -0.261 so it has a low correlation with Wear and Speed. Next the correlation between the stimulus parameters

for Ft. Line plotting has the highest value of 0.766so it has a high correlation with T and the lowest value is 0.245 so it has
a low correlation with Speed.

TABLE 5. Correlations

Speed Wear Feed Ft T Del.Peel Del.Push Ra

Speed 1 .000 .000 245 -.056 -.261 .040 .093
Wear .000 1 .000 .666 379 .654 419 .905
Feed .000 .000 1 .583 .855 467 781 170
Ft 245 .666 583 1 766 725 729 .758
T -.056 379 .855 .766 1 714 .882 498
Del.Peel -.261 .654 467 725 714 1 .681 764
Del.Push .040 419 781 729 .882 .681 1 .555
Ra .093 .905 170 .758 498 764 .555 1

Next the correlation between the stimulus parameters for T. Line plotting has the highest value of 0.245 so it has a high
correlation with Del.Push and the lowest value is -0.056so it has a low correlation with Speed. Next the correlation between
the stimulus parameters for Del.peel. Line plotting has the highest value of 0.764so it has a high correlation with Ra and
the lowest value is -0.261 so it has a low correlation with Speed. Next the correlation between the stimulus parameters for
Del.Push. Line plotting has the highest value of 0.882so it has a high correlation with T and the lowest value is 0.040s0 it
has a low correlation with Speed. Next the correlation between the stimulus parameters for Ra. Line plotting has the highest
value of 0.905so it has a high correlation with Wear and the lowest value is -0.261 so it has a low correlation with Speed.
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FIGURE 1. Frequency for Ft histogram plots

Figure 1 shows a histogram plot for feet from the figure where it can be clearly seen that the data is slightly skewed to

the left due to high values for 0.000-400, while all other values are under the normal curve, the sample substantially follows
a normal distribution.

Figure 2 shows a histogram plot for legs where it is clear that the data is slightly skewed to the right due to high values
for 0.8000-10000, while all other values are under the normal curve, the pattern follows substantially.
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FIGURE 2. Frequency for T histogram plots
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FIGURE 3. Frequency for Del.peel histogram plots

Figure 3 shows the histogram plot for Del.peel as the data is skewed due to values for 0.5000-2.0000, while all other
values are under the normal curve, the sample is significant. follows a normal distribution.
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FIGURE 4. Frequency for Del.Push histogram plots

Figure 4 shows the histogram plot for Del.Push as the data is skewed due to values for 1.0000-4.0000, while all other values
are under the normal curve, the sample is significant. Follows a normal distribution.
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FIGURE 5. Frequency for Ra histogram plots

Figure 5 shows the histogram plot for Del.Push as the data is skewed due to values for 2.0000-10.0000, while all other
values are under the normal curve, the sample is significant. Follows a normal distribution.
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4. CONCLUSION

On mechanical properties parameters (push force, torsion, In drilling GFRE composites peel-off and push-out delamination
and surface roughness). Drill front wear and mechanical conditions (feed and speed) to evaluate the effect. A trial
investigation was carried out. When driving force behavior drilling operation the results show that the drill front is heavily
affected by to wear This effect becomes very significant higher speeds feeds, this Increases Peel-up and push-out
delamination. There is increasing drill pre-wear results in increased thrust force leading to destruction of At matrix and ply
interfaces microcracking, This makes the surface rough. Additionally, high speed Wear before drilling and drilling due to
the generated temperatures causing high surface roughness; it has low thermal conductivity and GFRE composites Aided
by low transition temperatures. Cronbach's alpha value for the model is 0.924. Both of histogram plots normal curve.
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