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Drill processing is essential in various industries, such as automobiles and aviation. Carbide is mainly used for drilling, but
cermet is also one of the most used materials. Since cermet has low reactivity with iron and low reactivity at high
temperatures, excellent surface roughness can be obtained. However, experimental research comparing the performance
of carbide and cermet drills is lacking. The purpose of this study was to investigate the difference in the cutting
characteristics of cermet and carbide tools. The experimental conditions were feed rates of 150, 200, 250, and 300 mm/
min and 1,000, 1,500, and 2,000 revolutions per minute. S45C was used as the workpieces. In this study, surface
roughness, inner diameter, and spindle load were derived as experimental results and used as indicators to evaluate the
performance of carbide and cermet drills. The results showed that the performance of the cermet drill was superior to that

of the carbide drill.
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Table 1 Information of helical drill shape

Parameter 1 2 3 4 5 6 7 8 9
Point angle [°] 100 120 140
Clearance angle [°] 7 10 13 7 10 13 7 10 13
Helix angle [°] 30
Web thickness [mm] 4.5
Flute radius [mm)] 5
Edge radius [mm] 0.04
Diameter [mm)] 14
Body diameter
clearance [mm)] 06
Chisel edge angle [°] 118.5

Table 2 Conditions of simulation

Workpiece material S45C
Min workpiece element size [mm] 0.03
Max workpiece element size [mm] 2.0
Tool material Tungsten
Min tool element size [mm] 0.03
Max tool element size [mm] 0.3
Spindle speed [rpm] 4,500
Feed per revolution [mm/rev] 0.3
Initial temperature [°C] 20
Angle of rotation [°] 360

100°

140°

=2 = ! E
Bxo AR A9 gARTh Telm Adze] wesE A
% AN ee] LEEET} Yoldt AL BT

Fig. 32 date & Agtof| me} ez el Ze &
: o Yo s WAsks F2(Thrust
ForceyS UERA Zlo|t}, 1ol 4] Eolat 4= glEo] Atizto]



March 2023 /239

100°

=
-
=]
=]
=

120°

140°

(a) Cutting edge

100°

120°

140°

(b) Cutting edge 2

Fig. 2 Temperature distribution of cutting edge
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Fig. 3 Variation of cutting force along the time
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Fig. 5 Variation of temperature along the time
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Fig. 7 Carbide and cermet drills
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PN
tloJBl & Hoja= Tdolrh 27

= -

2 71071 g Ra 20 pm HolAle glo] Z4E .
uhelol] AEl E2& AL§3E SARY Ewle] 7127] Ra 1.0 pm
2 dolulx) g fzoR EHl A glol 2= drk. olgt
2o AR Holl R 24 2ok A A4 B4 B
o Zith. 2ATFT AN MBS uf, 2HTFFS YU
PO stol gREelA vk Al FAEle Ao et
91X SFek. WS Hute] Aol ol 27 EAL AG
31 o]t R W7o

4.3 M AE7| 54 Hlo[H

Fig. 112 27 =3} Mgl =& AMS wfo] 1 #37]
2 vlagt Tezoltt WE ol A Ale] W AR =
739] ¥ AR7|RE 9-3HA SAE T o132 TICNS T4
23 A9 B4 A Hite] g2 d4do] Ao BAYskA] kil WE
EAdo] =3t w2732 Fate] Aspo] 7] wiioel A
o Aztel o] y A7) & 2polg Heltk E3h FEA2
2 o]$&E 150 mm/min®] 2ZA EH A-7] gho] At o
2 A A= 374 1,000 pme] 2 OR AW IS

40
——51000 Cermet
30 1 —=—31000 Carbide
E —1
220 A P -
o _,.f’
1.0 "
rf“‘ff'_—__
0.0 T T T T
100 150 200 250 300 350
Feed rate{mm/min)
(a) rpm=1,000
40
—a— 51500 Cermet
3.0 —=— 51500 Carbide
E 20 A o —a
& e
-
10 o
—r "
0.0 T . T T
100 150 200 250 300 350
Feed rate{mm/min)
(b) rpm=1,500
40
—— 32000 Cermet
30 1  —=-32000 Carbide
E —
% 20 4 ;/ ——a
i .f,
1.0 4
—
_,-:-""'-
0.0 — . . ,
100 150 200 250 300 350
Feed rate{mm/min)
(¢) rpm=2,000

Fig. 11 Comparison of the surface roughness
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