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Drilling Characteristics of Glass Fiber Reinforced Polyester

S. 1. Kim*

[l Abstract

}___%____

Today, fiber composite materials are routinely used in such wide applications as ships, automobiles, aircraft, space vehi-
cles, containers, sporting goods, and appliances. The current knowledge of machining glass fiber reinforced polyester com-
posites, unfortunately, is inadequate for its optimum utilization in many applications. Therefore, This paper deals with
drilling characteristics of glass fiber reinforced polyester composites. In the drilling of glass fiber reinforced polyester, the
quality of the cut surfaces is strongly dependent on the drilling parameters. Drilling tests were carried out on glass fiber

reinforced polyester, using standard HSS tools. The material, containing random chopped strand fibers and woven roving

was fabricated by hand lay-up. The entrance and exit surface of the holes was examined. The cutting force was also mca-

sured to analyze the drilling characteristics.
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Fig. I Experimental set up for drilling test
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(a) Roving Cloth

(b) Chopped Strand Mat

Fig. 2 Roving Cloth and Chopped Strand Mat

Table 1 Specimen Conditions

No. | Conditions L Thickness
1 MR ~+M4R+M I 7mm
2 GelcoattM+R+~+M+R Smm
3 Gelcoat+M+R+~+M+Gelcoat 3mm

R:WovenRoving M : Chopped Strand Mat

4. d3dn o ¥

Fig. 3& 500, 1000, 1500 rpm, o) &
150mm/min B9 ol 6TAS AaxA0R sl
712 47Ee ZHE =7H(Gelcoar), 2759 #US
%(Roving)©.Z A1 Z€ 5mm%Ae] Table 19 211 A
£ o8mme] =YE F /3 AAE FEHIAFY
gtof mg ojf&ES AFAE(F2) 7‘%*—}@1‘44 "AE
BojZoh AAE L o|fdrd 2713 wil 7)1,
FE3 A7t F7beHE Zadich oly o4& =T UF
& o £53 A7t Forekd A D Ao] sy

o
S
!

l[‘l

mr&rﬂkﬂlmﬂ

. B2

Holt}, 22|V 2238 A 57 1489 mE "argoe] 2 3
ol7b AL, Pl XA ZAadE E—OqT-L Adtt. ole F5&

< 1&o2 JAMNY AR st Eelzey =¥

9

40

* —e— S0 mpm o
° —a— 1000tpml '/
% —&— 18 0rpm d
Lo A
E @ e -~ o
g ° - e
g 15 / = e
=10

: /

20 40 80 a0 o sy,
Feed (mm/min}
Fig. 3 Thrust force and feed for various spindle rotational
speed

(a) Entrance (b) Exit

Fig. 4 Photographs of the drilled holes
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(a) Entrance (b) Exit
Fig. 5 Photographs of the drilled holes with various cut-

ting conditions

(b)

Fig. 6 Photographs of the drilled holes after sanding of
laminating surface
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Fig. 7 Thrust force and feed for various spindle rotational
speeds

—a— S0 rpm '
24
-
SR 7
B -
=3 T
= -
§ 14 4 e L
3 - I
e
7 A " P
- /! =
5 / 8
v o
==Y
b} P

T T 7 \ T
3 20 40 B0 8O 100 120 140 180 180 200 220
Feed (mm/min}

Fig. 8 Torque and feed for various spindle rotational
speeds
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(a) Entrance
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Fig. 9 Photographs of the drilled holes with different lami-
nating surface
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(b) Exit
Fig. 10 Photographs of the drilled holes on gelcoat surface
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