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A Study on the Drilling of Composites laminates with respect to

Stacking sequences
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Abstract

In recent days the more use of CFRP composite
is in the airplane, automobile, and sport goods ,
etc., the more necessity of research on it in this
engineering. In this research, the CFRP composite
specimen are fabricated by 48 CFRP plies with 6
stacking sequences, and the specimens are drilled
with 4 tools. The results are analyzed with
consideration of cutting force, type of tools and
fabrication condition. The specimens with each
drilling conditions are also investigated with SEM.
The optimal drilling conditions such as drill types
and cutting force with respect to the fabricating

condition are studied.
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Fig. 1 Method of hand lay-up

Table.1Stacking sequences of plies in multidirection
lay-up

No | SOukingiomquesics | No | Sbudkingticeqaentes

{07 A5 B 145 Yl 4 107 /90° 07 /907 Je

2 10" /45559057 44557 Jas| 5 {(0 /905/0,° /9057 o

3 1 (0" 45690 1456 )s| 6 | (06" /90506 /906" )

Nylon vagoumn bag

Hyat
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4230/

Fig. 2 Schematic diagram of Autoclave
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Fig.3 Schematic diagram of experimental
measuring system
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Table. 2 Dimension of drills and Cutting conditions

Specification Dimension & Illustration
Work piece CFRP

HSS drill @10 Twist drill

PCD drill @10 Twist drill
Carbide drill @10 Twist drill
TIAIN  drill @10 Twist drill
Cutting speed | 31.4, 47.1, 62.8, 78.5m/min
Feed speed 5, 10 ,40, 60mm/min
Depth of cut 6mm

Coolant None:
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(b) Thrust force of orthotropic materials
Fig. 4 Relationship between thrust force and
cutting speed by laminates

-182-



Fig. 5% #2452 3l4m/ming 9A3A A
&1 olFL£EE 5 10, 40, 60mm/minZ ¥ 3HA]
WA AFPE wie HaEg veld 2¥ol
ot aeA et Ze] olFEErt TS A
sdo)l A Zrtetn lon, AEHe A3
g mEME dage Aot A9 gle
L}E}lH_L_ glr,} DE?S} 11_,J_O]HL)\-}o]\,}, ,]/\]..‘6:_
of Qs vx ¥a "aEol A Hl&ge
T ARk

Fig. 4% Fig. 58 TN HAFWyolvt wj gzt
wE AAHL oj&&rTlE AAL T o
A g vAE AE ¢ F U o)y AL
=g dAMFrt P wel dfe = e
EREo] BY3e eyt dEtAHA o]E st
o HEFUye uel e AgE WA
Atgdr}.

B ANEEIL F2¥FE ) olFERIt Tt
S8 AAHLE MM FAEE € 5 YR

2\

12 ox mo ol

& [0/45/90 /-45 },
600 [ [~ (0,/45,/90,/~454},
| | 105/450/905/-45,],

Thrust force (N)

5 10 40 60
Feed speed {mm/min)

(a) Thrust force of anisotropic materials

700
- & [0/90 /0 /90 L,

600 I |8 (0,/90,/0,/90; L,
z 50} = {0g/905/0s/I05)s
8
8 400
g 0 |
]
[ 2m L

100 |

0 .

5 10 40 &0
Feed speed (mmVmin)

(b) Thrust force of orthotropic materials

Fig. 5 Relationship between thrust force and
feed speed by laminates
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(b) Thrust force of orthotropic materials

Fig. 6 Relationship between thrust force and
cutting speed by laminates
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Fig. 7 Relationship between thrust force and
cutting speed by laminates
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Fig. 8 Relationship between thrust force and
orientation angle with respect to drill materials
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