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A Study on Effects of the Fiber Orientation and Point Angle on
Drilling Characteristics of Carbon Fiber Epoxy Composite Materials

Hyeong C. Kim*, Woo Y. Lee**, Suk. Namgung***

ABSTRACT

The drilling experiment of carbon fiber epoxy composite material with WC-drill has been done under the
various cutting conditiong in order to minimize the problems occurred in the material while being drilled. It
hag been confirmed by a frequency analysis of the cutting force signals that the variation of cutiting force
resulted from the periodic variation of the angle between the rotating drill and the stacking angle of the
carbon fiber. By the drilling experiment with several drills having different point angles. the drilling char-
acteristics, which show the relations between the change in the point angle and cutting force or external

surface condition, were analyzed.
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Fiber ovientation (- sl@44¥) , External surface condition(Z7R 7F4#1), Main cutting edge(F82d)

1. M B

Az, i) #aF bgo] J2E Are] Al g
g 877} 2 SUHetn gled, ojs &e 27 #&
87] 93t g9 AaAqt AdeEn g 4ot
olg g Ak Foll& o ZA] (epoxy)E9 FAE 7|42
g o7ld BAAE gAAF, fEME, ofgmeA
A AHEE AF7EE ERAE (fiber reinforced
composite material)7} 9o." °]& AREL H|}4
(E/P), MZZ(S/0)F T S40] d¥tzto} gxnly

= O

["=1

* 2gdigta Ay
** #=r1En S 447 A T8
9@ m 7)A 28t

119

o Wigte) $p3tn, AHAE B4Ry WAL EES
o] g3t F-Fo &5l qEF FA dg-d Vw4
A€ & F A= A o 23285 3% 2
FHE 77, A5 9 7AZF e G40 FriEL
gl]:]_(2~3)'

AEA £2 5L 7IAR ghe ¢A4 ERAEE B E
9 43 4893 dgaHEe P YAT AFEEx
Y FEAR5 g 2 JAPLEE F53] ddA=
gh=Al 93 712L Fe g e Bio Huun & = 9
o}, E¢A el 73dyele HE-A (water-jet), ol



QY2 019 97 4

A( laser), Tolol2E 8 #A¥ (diamond wheel cut-
ter), 52 o]£8o] Qi 2V)d gz Aad)
A A}, EFARE OE FFov 42 BgA=
HEo) FAAE ol &otad A 18 AP Uy
7Vgond Aarkz, a8 s EEV duSes A4
A% 7Y =E/E el Yo, 53, ZZe) B
FL 2] A5t Evise THsEd =dyge 7
28 39 A%L FL8e 38 2HF dhtol
TAA A Bz 2Ed JhEdA dFEE
FAHeZ Age g7 ST LA S0
(delamination), AZ W FAA Z HHES] £ (sepa-
ration), 73R ZPAAE) FRAg A Af & FA9 B
AR, Ag Ferd 24 59 22L /A1 99T o
A o] e A& HbHElo IALES £L& A4
< 947) 913 FAA A 57s ZEASe =2 g
A+, =dded 7HF 4 - 27N Y peel-up
push-out @4LE Hog= AARDE Agaz, 3
e 27HE & =27 Qo ZuoMe 93@,
B2 BN BgARY et uidd e Fuha
A% FAle ANde £¥€FE dAE thejolRe
dA=dd] ot =88 4858 5 ¢ e, =¥7
A A4z BE b A4, FeEd dedle
Ao B Fo| 28%] nlAE 4 Bodr] 9
@ A7 RdgE dFste 59 A7 §ol Anh?

£ A7E ol AaAEo] dEgH oz ot 2
2 87 ofdM a7l 28E F U=F ] 4
ad, g o FA BEARY g AL &Y
Age] EXE £ glow, 1 d3tog 2 sdd] 9
# ¥ (unidirection) &5 th¥¥(multidirec-
tion) BF ©AAF EA BEA39 =dy AP
AN 2B =g g 7S gobim, A4 wd
Wk (fiber orientation)o] W& Had dHzle AAE
ol B, = FEAGe] Av2(point angle) T
HgtA 7)ol Aaze) ¥yl A4ga 9 - 254 A
of WX JE 59 =E¥ B2 JYReR duEn
A e},

2. AEFA U YWY
2.1 A8 AHE E BT

A Az ALE B2 F A AR
prepreg (preimpregnated sheet)® (F)BjBatqd 2]

120

TT2500 & ACELAN TZ-3073 o2, |44z &
o] =l WA e JFE Ve = IES F3s
0° 2 2w HSAHY i AFA AR 715
£ " mdA] e (0°/+45/90°)s9 AETF2E Ze
g A2 ANHE 2 £78 SHEgR, A8 F A
7t 24 10mm} Smmrt HEE A2 FAE A
Astgon £2Y (hand lay-up)¥Ees FEath
B3 ge Ade 19 Za~(hot-press) ZEY-E of
4ol AFstgen, 9 (mold)2 dEAe] A3 g
2% A3d-g A& ALy Yot FRuFLE A
APt AlBAFe] o] &8 FHe ZV)E 250mm X
250mme]™, hot pressell <f& HA FTE Holk 65
oA 40kg/em?e] &2 71& 42 80T, 150CAA
NN AU, A3 g f A5A B3A
R tololZE 4 78] (diamond wheel cutter)E ©|
£3ted, 22t 25mmx 100mmst 25mm X 25mme 2
712 Adsle AE A9 AXSET. A & 9w
F2AR dFA BEAEe] VAR 2 B dEe
Table. 13} Zt},

Table. 1 The physical properties of carbon fiber
ePOXy composite materials

Fiber content
(Volume %)

Tensile modulus | Poisson ratio
(GPa) (v)

Tensile strength
(GPa)

Density
(g/em)
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Fig. 1 Block diagram of the drilling test
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