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A Study on the Grinding Characteristics of the Carbon Fiber
Epoxy Composite Materials with the Vitrified Bonded Wheel

Heung-Sam Han*

ABSTRACT

Although the net-shape molding of composites is generally recommended, molded composites
frequently requires cutting or grinding due to the dimensional inaccuracy for precision machine elements.
The surface roughness and cutting force were also measured to investigate the surface grinding
characteristics of the composites using the vitrified bonded wheel (WA, GC). The experiments were
performed dry grinding conditions with respect to cutting speed, feed speed, depth of cut of the stacking
sequence [0].r. From the experimental investigation, the optimal conditions both the vitrified bonded
wheel WA and GC for the surface grinding are suggested.
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Table 1 Properties of the composites (USN 125BX, SK
Chemicals, Korea ).

Mechanical properties of the Carbon/Epoxy Composite
Tensile Modulus 131.6 Gpa
Transverse Modulus 8.2GPa
Shear Modulus 4.5 Gpa
Longitudinal Poisson’ s Ratio 0.28
Tensile Strength 1800 Mpa
Transverse Strength (MPa) 50 MPa
Shear Strength (MPa) 88 Mpa
Fiber Volume Fraction 60 %
Density 1550 kg/m’
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Fig. 1 Photograph of experimental set-up system
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Fig. 2 Surface roughness versus wheel velocity in surface
grinding
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Fig. 3 Surface roughness versus depth of cut in surface
grinding
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Fig. 4 Surtace roughness versus table feed speed in surface
grinding

Holnglth. 0|4 Fyld) w2l BH 2o &
e Holx] &3 gloy HEZIolE A4 £E
AaAld] BH ZEE td AolE Holm o
GC609] A2t £EE AHE3 A7t i G2
22 Holm gtk BEAge] A LA F o]dle
o|F&ToM EA Zko nAe Fdo] F2 A
Holq Qith o|FEEE ¢ A HR &L AL
g Aol ohd dut AaY|GA e o]FEHETE AL
o Agd FAgalgeng ALRE dA £ ¥
ZEE Hwsle AAstgh

2 o g

B A o 1o N

3.2 ZEYS0] o8t HAEY

Fig. 5= o239 AgdM #35E AXNHE 2544
o 93 A EAA GCA 94 £52 AR
datet WAA A4t 258 7K1 423 ASRo
&g FH 2EE Koz glermg B A GC
A G4 258 /Ha 59 47§ HMAs
HestugA Yxo] gt A4k B4 n@dtuxl 3
At g2k GC A4k 59 =7} GC46, GC60,
GC80& AMgstd A& 23 18o= 7 ¢=
9] 259 sl A4 2PL £E F&x 1800
m/min, ©]4$4% 4 m/min, AYZe] 10 pms Q¢
sl datEel WslE 24, BUREE 2AdH
e Atk GC46 G4t 52 ddods A2t Azt
o diste] Aage] AAE Fvlshe FHE Holm
en, GC607 -5 Ao F7lsitizl 43
He AL £ # =, ol d=e F3e o] A
AR JA7E Dgain] Gabdo] AR At F

Force (N}

v, = 1800 m/min
Yw = 4 M/min
a=10um

——GC46
—&-GC40
GC80

1 5 9 13 17 21 25

Time {min}

Fig. 5 Grinding force in surface grinding
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