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A Study on the Cutting Characteristics of the Glass Fiber Reinforced
Plastics by Drill Tools

Jong Nam Park’, Gyu Jae Cho*

ABSTRACT

Composite materials are widely used to make all kinds of machine parts, internal and structural materials of
cars, aerospace industries, building structures, ship materials , sporting goods and others. It is worth the while to
use composite materials as various substitutions when compared with others. But the use is limited in the field of
the mechanical processing because of its difficulties in processing.

Thus, it is proved that the surface is rough in and out of the hole processing the GFRP with HSS drill in

the vertical machining center.
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Table 1 Physical properties of glass fiber & Epoxy

resin

Variety ltem Glass fiber|Epoxy resin
Tensile strength(kgy/mr) 35 7
Density(g/cr) 1.74 -
Thickness(mm) 0.2 -
Strain to failure(%) 0.5 -
Poisson's ratio(v ) 0.2 -
Viscosity(25 C ,cps) - 840
Specific gravity(257C) - 1.1
Equivalence(g/eq) - 206

Fig.1 Shape of specimen(after cutting)
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Table 2 Specifications of machining center & servo

motor
Specifi- |Dimension & || Specifi- | Dimension &
cation Illustration cation Illustration
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Fig. 2 Relation between hole depth and thrust on
GFRP for HSS, V=62.8m/min, f=0.1mn/rev
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Fig. 3 Relation between hole depth and torque on
GFRP for HSS, V=62.8m/min,f=0.1mn/rev
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Fig. 4 Relation between hole depth and thrust on
step feed for and GFRP, V=62.8m/min,
£=0.1mn/rev
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Fig. 5 Relation between hole depth and torque on
step feed for and GFRP, V=62.8m/min,
f=0.1mn/rev

33 71329 &7 o

Fig. 6(a), 0) AEHE ¢ 10me] =HE& o
43l HAETE 94 .2n/minl 2 3t EF JHEF
@ ¥l U7 7o AUE FAARAS
(SEM;Scannng Electron Microscope) #492 E3)
veRd ojrt,
aPAAAE F 7t d GETFAA R B
A g Ego]l dojua glon, dFF Roe=
ZRoA R BW drejdde] o A vet
Ui e ¢ F AUt )AL &7 FeE 7
FE A A B Aago] 7o FHH
FTToHEE AL o2 A3t BAAY A
H9 71AAQ FAE A2 AaeA R ¢l
FNA Arle dAes HAAEH7] fEd A}
© @4ole Ao,



vhad . 254 - 3P ETEYA A2 Az

(3 IN

(B) OUT
Fig. 6 Groove of GFRP, V=942 m/min
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(a) 5th hole

(b) 52th hole

(c) 112th hole
Fig. 7 Chip schematics of GFRP, V=62.8m/min
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Fig. 8 Surface roughness with respect to cutting length at cutting speed of GFRP

(a) V=31.4m/min (b) V=62.8m/min

(c) V=94.2m/min
Fig. 9 Scanning Electron Microscopes of GFRP
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