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The effect of drill geometrical properties on delamination and diameter error of
holes in a thin sheet of Kevlar/epoxy composite
Dariush Baharlooey, Mohammad Mahdi Abootorabi”

Department of Mechanical Engineering, yazd University, yazd, Iran
* P.0.B. 89195-741 yazd, Iran, abootorabi@yazd.ac.ir

Article Information Abstract

Original Research Paper The use of composites in the aerospace industries is widespread due to their unique properties, as in
Received 02 January 2018 some planes, more than half the weight of the aircraft is composed of composite materials. Drilling is
Accepted 28 March 2018

one of the most widely used machining operations to assemble composite parts and connect them to

Available Online September 2018 each other. Delamination and hole diameter errors are the most important defects that occur during

drilling of fiber-reinforced composites which reduce the efficiency of composite structures. The purpose

gﬁmogrds' of this research is to investigate the effect of twist drill point angle and size of chisel edge on

Delamination delamination and diameter error of the hole in drilling of a thin sheet of Kevlar/epoxy composite with a

Hole diameter error supporter plate. The experiments were designed and implemented with full factorial design and in 3

Kevlar 49 levels for feed rate and 3 levels for cutting speed. The obtained results showed that the lowest mean

Drill bit diameter error of the hole is obtained in drilling with a 135-degree point angle drill with chisel edge and
the lowest mean delamination factor in drilling is obtained with a 135-degree point angle drill without
the chisel edge.
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Fig. 7 Effect of tool point angle on delamination factor in drill without
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factor with 135-degree point angle drill (with chisel edge)

2 Ssriet 5 3 st Sy slagil ool Sl Joses 13 U
w258 owip ad 11350 L) agly slyls e b 55 gm0 (3,95 535

LV

B35 3 SN Ehgm S92 69, wobj b bl g0 ol
i e GRIBIL 6 E g (595 S 5ok 4 axils
o> b2y g e jlad 59 pden E5 RIBIL g JralS ate
30 odel Cewd 4 by dige ol Lol e iulial LI
695 2 [22] )5en g usisls Lawgs 0sds plowl (5S¢ 9
by By S e )5 SU L eadlogi WSl
555 (<1500 mmimin) o5 s 5 5 (600 rpm)
ol 00l

hr Sepe 3 By el hwgie Ol (nteS
Jlel JJo 4 100 mm/min g4,50 #5 5 31/4 m/min
b i Cale ) Lanl sadonline Jolxo (5,970 (59,
TP IS0 SeS 5,8 U5 4 6,8 sl el
Sy S9pm Jlosl g o5 (Shp S pm g 0 5958
Tr Oebier B85 9 ik 00,558 (p SUl azs o 5 0L
Olej De (MRl crge 1 0l (B S g 05 S9 i
Skl ih glos il 5 Sanks bl el
PR 9 Sageels ey SLS ok o el ol sles 09h o
D s 165 yie gl LS g BLI o 5l s ol
Ers e i e laglly ool S sges
135% aygly b ate b )¢ g 50 )95 5551 » (595
L caloas ool lis 14 S jo ate e 0Ny ad e
o 3 (B U Fr sy (550 a0 (200 0iyy ) i
1255 b el 5,95 59556 NS, (65,0 Fr g9 5 9
L 31/4 m/min G 6/3 5 oy cepm il L A4 IS
Sosee 5l o g oad anulS 558,956 Glime 5l 0 od
aalsl pedle o b palS ol 314 m/min oy ce

15

Interaction Plot for Delamination

Y Cutting
- 1.9 speed
S 18 (m/min)
© —— 6.3
g —a— 314
S 16 cee- 942
j«3]
8 15
2 14
$ 13
<L

1.2

1.1

24 100 300
Feed rate (mm/min)

Fig. 12 Delamination factor vs. feed rate and cutting speed in different
cutting speed in drilling with 135-degree point angle drill (without
chisel edge)
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