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A study on the orthogonal cutting characteristics of glass fiber reinforced plastics

$3H4, A4¢(F0d AEAVEWSY), 12Y, AFAEAD NARERAFHR)

Abstract

In the use of glass fiber reinforced
plastics(GFRP) it is often necessary to cut the
components, but the cutting of GFRP is often
difficult by the
compositions and short tool life.

made delamination of the

Experimental investigation was conducted
to evaluate the chip formation of the glass
fiber orthogonal
cutting. The chip formation process, cutting

reinforced plastics during
force, and thrust force were studied.
The chip formation processes were studied
through the use of quick-stop device. Chip-tool
contact areas were obtained with the use of
the quick-stop device, and observed using
optical microscopy after polishing. Cutting force
and thrust force were measured through the
use of the tool dynamometer.
Keywords: quick-stop device(343 A #X),
glass fiber reinforced plastics(##4#23Zg
29), thrust force(¥]%3), cutting force(H4}

2), orthogonal cutting(& x4 4})
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Table 1 Instrument and Specification

Instrument Company Specification
S Kwan
Shaper |~ E g1 ske-710
Eng,
Dynamometer] KISTLER 9257 Type
National
Software LabVIEW 4.1
Instruments
Charge
. KISTLER 5019 Type
Amplifier
Polishing
. Struers DAP-V Type
Machine
Optical
“PHe Nikon ME600 Type
Microscopy
22 AAET
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Azhy Hd A4S TPGN 160304 AB30 =¥
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Fig. 1 quick-stop device
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Table 2 _Cutting condition

Tool TPGN 160304 AB30

Cutting speed(m/min) 0.79, 165, 1.83

Depth of cutimm) {0.25, 0.5 075, 1, 1.25
50

10

Cutting length{mm)

Width of cutimm)

3.49 A4 ¥ 237
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(a) 0.25mm

(b) 05mm

() Imm

Fig. 2 Comparison of chip shapes by
changing the depth of cut.
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(a) 10wt% (b) 20wt% (c) 30wt%

Fig. 3 Comparison of chip shapes by
changing wt% of glass fibers.

33 Hatglolg wigle o 3 A

Fig. 45 A44XE 165m/min, $34%
FHFE 0wtBE s A2olE 0.25mm,
05mm, ImmZ WEHAHE o FAHIHE
vetdiz glch. 204 BRE ule} o] Hatg
ol7t AAFE o eIt FURYGY HHE
ZZ4vde g B 5 gt REHE RELS &
YA Fet PP Aol A LSt e AHe 7]
T AE At

34 AR BHFY A BE J YA

Fig. 55 AA4EE 1.65m/min, 42l &
ImmZ 4AFSHA FAsn FAPF FFFL
10wt%, 20wt%, 30wt%=Z WSAZE o} T
FI9e vEz A 2PN RAFXRo]
AFEFZFol 7188 9 FErt 2z4ue
o] ARG oHF S HAYY FIHF
AM o AstA dARRAeH, FPdRt PP
Atojdll 71Fel A& dolEe 7IFAM HEHA
=2

158

(a) 1.65m/min, 20wt%, 0.25mm

(b) 1.65m/min, 20wt%, 0.5mm

(c) 1.65m/min, 20wt%, lmm

Fig. 4 Comparison of chip formations by
changing the depth of cut.
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Fig. 6 Comparison of cutting forces with
different wt% of glass fibers.
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