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Comparison of Cutting Characteristics between Cermet, Carbide
and Coated Carbide Tools in Turning

Dong Gil Ahn*

ABSTRACT

The purpose of this study is to investigate the difference in cutting characteristics of cermet, carbide and coated
carbide tools in the similar application range via turning test of various conditions. The cermet and carbide tools in the
range of ISO P10 grade were developed using optimum compositions with a view to obtaining a high toughness and
hardness by PM process. First mechanical properties were characterized on these tools. Experimental results of wear
behaviour and resistance to fracturing were presented and discussed in the turning of gray cast iron and alloy steels by
cermet, carbide and coated carbide tools. The coated carbide tool shows similar cutting performance compared to the
cermet, while the cermet has better combination of wear resistance and toughness of high speed (V=500m/min) cutting
in comparison with carbide and coated carbide tools, and also shows a potentiality for cast iron cutting. Fe adhesive
behaviour on the tools and surface roughness of workpieces were explained by chemical affinity between tools and
workpieces.
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Table 1 Chemical composition of tool materials
Tool . Coating
materials WC | TICIN) | TatNb)C | Co layers

Carbide | 55.5 20 16 85 -

Coated TiCN+

carbide 84 3 6 7.0 ALO,
13Co

Cermet | 14.5 56 16.5 IN; -
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Table 2 Mechanical properties and application range of cutting tool materials

. Density . Application
Tool R.

ool materials Hc/dn o (g/Cm) Hv T.R.S(kpsi) range (ISO)
Carbide 157/166 10.5 1682 227 P10
Coated carbide 225/108 13.8 1665 255 P05-P15

(substrate)
Cermet 170/162 6.8 1695 231 P05-P15

=

Al FHdes 23T 79 2 F
ol WC, TaC, NbC, Mo,C %9
CoNi Aoz FAH 9+
g2 AL & F Aok 2AFTE AU W
o} AAEA S A7) H3td HorE A 2 ©
3129 MC(TIC, TaC, NbC, Mo,C) 2L Co AL
2 FAE Jd3 FEHITE 2FZUF 249 =
Aol statzaAcvD)el 28 ZHE °F 1ouy m
9] TICN+ALO; Z¥Z & 7HAZ Qi

Table 2 o 3 & AT T 247 71AHG2
Ha7hgA AE49S Jehddch & d7el
FFAA8e Az RS AdE 2 1F %
EAL 7HAE RS ¢ F ok = vty
Y AT vlE

Aol TICN

we ghde 2ed ) 2 e $Y 4899
g 243 FAE Be FEAL e AL

A gFAA @A
Agde 8739 229 vAHstE 95t
Mol 9ey L AAZALE AZFoTM & 7
T2 e Aoz |oHng E Moy A
71EA ALd9L 1SO BF P05~Pl5 2 UrlR
A AFoE FFE F vk

A 23 FIALY P10 AE 2AFTE
Az FALEE Z1AREA S e dabE
T 2ZAA FAHEMHe) 2L E3AI4n 0 )
27N A, AALAE L AFSF] ue
Walsl=d 249 gtog Mol Az 7 FFE
AAZAY FFTT 2242 wadn. z+ 4
F79 d9xe 23EAdY AR =4 6gd
ozl getxe 3 Mule we Hoh AdFeR
9%7t WY TICN € F FARo=z TAH] 3l
7] Q& e UEE ey FEWME 3T
FAH e YEhe, 9= 2 Jdge I°
T 7 & %S JEha Qo dwry o

188

i
N
L oox
Yoo

=
=

Jerie. &

AL
W2 (shell structure) 122 CoNi A@g =3
g ed, & AslE e dAFes 743
A& vepia ok TICN & WC o Hl3] 3
Aol 43t E3 FYstA ¥ " TiCN

ZAAAA TiCN I

o
2 R odn N2 Nl

2oA Hojd WwiRAg-g spth =& AA
o] wE MY HAFgFe 1L AL
CoNi Ao 5Ad 9gsin F¢=He A7t
gowg Az wrE AP A FH
3129 n473e B3 AFT 22EAY
o] "asjr}

Fig. 2 £ A4a4 % v=250m/min 2 FFE(FC30)&
Maztgd o Zt F3e AAAR ] & FFE
Ae ZPaH vlP(flank wear)olA e Hvix
(VB)E2 Jehlde. 2337 dazr|RE v
z&Fo]l 3 H2AAE 500m 4 Vb 7} 0.2mm ©]
st gt ZEIT 2 AMRAIFTE FA
vl2gS UelY 2R FTTF Hl#AE

o
o ok



b

hab vl ataks <] A 179 AsE

O

Yete4gd& 7 28 & F
F4 AN E F7Y 74
7t @ol dojun ®d FHE ¢
2 HATFE Fol FHEo) Jléhﬂi FH ¥
F}HeE FT7Y FviEE
wrebA] etR o] $-3Eka
2 rg Aull 2 2" FTUL
& Yehdoh  Fig 3 & FAEE
o] A2 AFHE vepd Aotk A4

Atk FC30 7 #2

]-_‘?_(abrasive wear)
¥ Fon

500m/min °l A1
T 500m/min

04

—O— carbide
—/>— coated carbide
| —{—cermet

o
w

Flank wear, mm
o
N

¢
e

2000

1500
Cutting length, m

% 500 1000 2500

“ig. 2 Flank wear curves of various tools with cutting
length in the machining of FC30
V=250m/min, d=0.5mm, {=0.1mm/rev.
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Fig. 3 Flank wear curves of various tools with cutting
length in the machining of FC30
V=500m/min, d=0.5mm, =0.1mm/rev.
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