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The Effect of Drill Helix Angle, Point angle, and Cutting

Conditions on the Drilling Performance

Lee Young-Sik*, Chung Suk-Choo**

J[ Abstract lj

The optimal drill helix angle, point angle, and cutting conditions are recommended in the study so
as to maximize the drilling performance by investigating the experimental reaults concerning with the
state of chip formation, roundness of machined holes, and geometry of projected burr at hole exit,
which are examined under the conditions of various helix angles, drill point angles of twist drill,
cutting speeds, and feeds in operional parameters.

In the easiness of chip escape, the helical type of chip is producted when a helix angle is 30~
drill point angle 118" . 140° and feed is set between 0.1 and 0.15mm/rev. Roundness of machined
hole is improved when the helix angle is 37 . drill point angle is 118", and feed is 0.15 mm/rev.
The height of projected burr at the button of machined hole increases when the drill point angle and

helix angle becomes large.
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Fig.1 formation of chips.
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Fig.2 Basic expression for the form & size of
the burr.
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Fig.3 Formation of drilling burr.
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Kind of CNC milling machine Electric micrometer
apparature
Manufacture SAEIL Mitutoyo
Model TNV-40A 237,
Dimension : 500%400%400
Capacit (mm) 2 0.0001 (mm)
APAALY 1 ghindle speed @ 100-4000 Ma 1 600(mm)
(rpm)

Fig.4 List of machine and measurment
apparatus.
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Fig.5 Kinds of drill geometries used for
test tools.
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Fig. 6 Configuration of chip formation according to cutting speed and feed.

- 142 -

o ¥ 4 -3 4 =

0] oA se i B EEA VI R i ol L]
o3 A A A e oo o R Y A P H A A I Wl oo lns
R R B AR B 2 Y/ NP A o B PR A AV V4
AR P A i A A AT P L P e s
N NPt D AV AV A A R A A A Y e
oulap |3as| Ao s |0 | € |l L |7 of | P R84 fassle 7| Aor| S| 2 | S5
"] 20wues| Bt | 30twarnr] ISumme | 4wt 4Suwma | 171 0urtr) 2umons | 30ess | 3Stamir | 400swm [ A81mmt 127} 2000t | 2510t | I0uwmr} 3Frman] ABuwws | 45w

Helix angle @ 20° Helix angle & 20° Helix angle @ 20°

Drill point angle @ 100° Drill point angle @ 118 Drill point angle : 140°

(a) (b) ()

82 AN 27 e A A B | B e Y A VA A
0 BN 222777 E Y AW d A v = A RV A A
il L7 1TV 077 \eslser |\ A A e L | L Al
T 017 [P A A V7 e 2 177/1070 27 v 77\ 0
R/ 777 A B P AV 4 VeV a%a A AV i TN
A A A A o A A A A Ve A a7 il I
s 20iceni} 25vunat| 30000 35 cornt | ADisraint | 4510 mimr s \20;,-;_.;) 250mint| 30tasint | 3Steraras | 40:arsin 1| &Semrem |12 201areins | 2500cnen: | 30 eear] 350 am 4010mmr { 450mimen

Helix angle : 30° Helix angle @ 30° Helix angle @ 30°

Drill point angle : 100° Drill point angle @ 118" Drill point angle : 140°

(c) (b) (d)

BN 177 e T
o3 PR AR ARAVIINZA AR
R At A A W i AV a7 a B A B R R LA 24
I i B P AV AN X 2 A O e 4
L VL r AR T | el A7 7 77 77 1A leslee 2 127417 20 0r 1 i 77
A A R e N e A A VA Y R e o A
"’...13’-’--~v 28} 30| 350 ] 4B _[‘_._ V] 2010mims] 250e0ms| 30cucsms| I5rws | 401wer | 450wwc | 2] 2000mim zs,_,.,,,,l;;u,_,_,. 35w Ilm.., i.w....

Helix angle @ 37° Helix angle @ 37° Helix angle @ 37"

Drill point angle @ 100° Drill point angle @ 118" Drill point angle @ 140°




F=FA7|A e Al 6 A A 4 2 1997, 12,

03 0.3 0.3
025 0.5 025
02 02 g 0.2
015 e 015 015
0.1 0.1 0 0.1
005 0.05 0.05
ot 2025303540465 g 0)2%(30]35]40[45] |y 0230|5405
‘min) ‘min) ‘in)
Helix angle : 20° Helix angle : 20° Helix angle : 20°
Drill point angle : 100° Drill point angle : 118° Drill point angle : 140°
(a) (b) (c)
0.3 03 0.3
0.25 ¢ 0.25 0.25
0.2 0.2 02
0.15 b 0.15 0.15
0.1 f 0.1 0.1
0.05 0.05 0.05
(rmv (r::?d (nmv
Speed 20025[30135[40|45] |spa 20(25]30(35]40| 45| s 201253013 |40/| 45
'min) ‘in) ‘min)
Helix angle : 30° Helix angle : 30° Helix angle : 30°
Drill point angle : 100° Drill point angle : 118° Drill point angle : 140°
(d) (e) ()
0.3 03 0.3
0.2 0.25 0.25
0.2 i 02 - o 0.2
015 S bl | 005 T 015
0.1 0.1 | 01 [t
0.05 0.05 0.05
ey ey (e
Speed 2012513013540 45 |speet 2012530354045 |seu 2012530 3B140| 456
‘Tin) 'min) ‘min)
Helix angle : 37° Helix angle : 37° Helix angle : 37°
Drill point angle : 100° Drill point angle : 118° Drill point angle : 140°
(g) (h) (i)
Workpiece material : SM45C
Drill diameter © 12 mm

Fig.7 Regional diagram of helical type chip appearance.
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Fig.8 Recommend feed value used in
experiment of helical type chip.
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Fig.9 Comparison of roundness in machined
holes under conditions of helix angle
and cutting speed.
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Fig.10 Comparison of burr height in machined
holes under conditions of helix angle and
drill poimt angle.
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