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Summary of Insert Grades Ve

KYOCERA promotes research and development to help improve customers' productivity and profitability.
KYOCERA provides high-quality inserts in various grades including Cermet, Coated Carbide, Coated Super Micro Grain Carbide, Carbide, Ceramic, PCD and CBN.

M Turning

® . . Steel . Cast Iron
% B EEE AT (Carbon steel / Alloy steel) Stainless Steel / Cast Steel (Gray cast iron / Nodular cast iron)
S Cutting Range |Finishing<————=————ooal»>Roughing|Finishing <——————ooo»>Roughing| Finishing < ——=—===>Roughing
5 Classification PO1 P10 P20 P30 P40 Mo1 M10 M20 M30 M40 K01 K10 K20 K30
(2]
=
S | TN series
g
3
[
=
TC Series (_TCeOM ) (@I D)
°
£ ccx
3 V0| (cvb Coated) L _CCX_
PV Series PV90 PVO0 )
MEGACOAT
PVD (PV Series)
MEGACOAT PV710
NANO
(PV Series) PV730 PV730 D)
0
CA6515
CA6525 ) 0
CA4505
CVD| CA Series CA4515
CA5515
o C CA5525 D)
2 (_CA5535 )
g PR930 PR930
E| |PRseries ~prioz é:)
T (____PR1025 ) PR1025
o
(&)
MEGACOAT
(PR Series) w PR1225 D)
PvD|MEGACOAT
NANO PR1535 )
(PR Series)
MEGACOAT @
NANO PLUS P € PR1725 )
(PR Series)
D
KT66
A66
Ceramic [ _PT600M
Carbide
KBN475
CBN KBN60M
KBN900
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M Turning
. n Non-ferrous Metals Difficult-to-cut Materials Hard Materials . =
Workpiece Material (Aluminum / Non-ferrous metals / Non-metals) (Heat-resistant alloys / Ni-base heat-resistant alloys) (Hardened steel / Chilled cast iron) Sintered Steel 5 B
Cutting Range |Finishing<Z—===2>Roughing| Finishing<ZJ—==>Roughing|Finishing<J === Roughing|Finishing<ZJ——===2>Roughing gé
Classification NO1 | N10 | N20 | N30 | So1 \ S10 S30 | HO1 | H10 | H20 | H30 | O1 10 20 30 |@
. CA6515 §
o |CVD| CA Series =
3 CA6525 g C
£ MEGACOAT g
(31 HARD
B o (PR Series) Q
= MEGACOAT g D
o NANO =3
(PR Series)
TNG10 1
Cermet (—(1:|£> o
TN6O =< E
S
&
Ceramic KS6030
g
KBN510 3 F
CBN KBN525
KBN900 o}
KBNO5M S G
=S
«Q
Al G KBN25M KBN70M
KBN35M KBN570 o H
. . Non-ferrous Metals Difficult-to-cut Materials Hard Materials . %
BB LR (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast iron) S S
Cutting Range  |Finishing<Z—===p> Roughing Finishing<—===>Roughing | Finishing <7 —===2> Roughing | Finishing<Z7—===>>Roughing| 5!
Classification NO1 | N10 | N20 | N30 | SO1 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 | Ot 10 20 30 |8 J
= =
s MEGACOAT a
S [PVD| NANO @GED
5 (PR Series) o
5 K
Carbide
(2]
2
=L
DLC Coated Carbide =
=M
PCD 2
_|
M Small Parts Machining gz N

q q Steel . Cast Iron
Workplece Matarial (Carbon steel / Alloy steel) Stainless Steel / Cast Steel (Gray cast iron / Nodular cast iron)

Cutting Range |Finishing<J————=======Roughing|Finishing < ——————=—====0>Roughing | Finishing < ————==> Roughing
Classification | P01 | P10 | P20 | P30 | P40 | Mo1 | M10 | M20 | M30 | M40 | Ko1 | K10 | K20 | K30

Sped aledg i
)

PR PR930
PR Series e e
(___ _PR1025 ) PR1025 33

8|  [MEGACOAT . iz R
2 (PR Series) Se
]
© |pyp| MEGACOAT
E NANO C PR1535 ) = T
§ (PR Series) ]

MEGACOAT
NANO PLUS
(PR Series)

PR1705

PR1725 C FR1725 ‘ D

. n Non-ferrous Metals Difficult-to-cut Materials Hard Materials -
S EEE A (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast iron) S S

Cutting Range |Finishing<Z—===>Roughing |Finishing<ZJ——===2>Roughing| Finishing<Z—===> Roughing |Finishing<Z——===2>Roughing
Classification NO1 \ N10 | N20 | N30 | SO1 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 | O1 10 20 30

Carbide (ﬁ‘IEB
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Summary of Insert Grades Ve

M Grooving / Cut-off / Threading

. . Steel . Cast Iron
LTI L R (Carbon steel / Alloy steel) Stainless Steel / Cast Steel (Gray cast iron / Nodular cast iron)

Cutting Range |Finishing<_————=====—s= Roughing|Finishing < ————=—===——o—l> Roughing| Finishing<——====>Roughing
é Classification PO1 P10 P20 P30 P40 Mo1 M10 M20 M30 M40 K01 K10 K20 K30
©
(O] MEGACOAT
= PVD (PV Series) PV7040
E

g

£ TN6020 TN6020

3 B TN Series —

©
§ ( TN9O
2 TC40N TC40N
TC Series CDOCJﬁ CJj (Tcaon)
TC60M TC60M
CVD| CR Series C CR9025 D) ( CR9025 )
C__PRois [ PR905 |

° .

S L) PR1025 PR1025 )

_E —

8 PR1115

o |pyp| MEGACOAT C__PR2is___ ) [__Pri21s TN

2 (PR Series) ( PR1225 )

o i |

© | |MEGACOAT (__PR1515 )

NANO PR1535 C PR1535 )
Ceramic
Carbide

. . Non-ferrous Metals Difficult-to-cut Materials Hard Materials .
Workplece Mgl (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast iron) Sintersd Steel

Cutting Range |Finishing<Z—==>Roughing| Finishing === Roughing|Finishing <<J—===>Roughing|Finishing <<—==>Roughing
Classification NO1 | N10 | N20 | N30 | SO1 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 | O1 10 20 30

& |pyp|MEGACOAT PR1215
£ (PR Series) PR1225
Cermet (_TN6O )
A65
Ceramic (A66N)
PT600M

Carbide

DLC Coated Carbide PDL025
KBN510
KBN57!
CBN —— (CKBN570)
KPD001 KPDO001
KPDO010
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M Drilling =
; : Steel . Cast Iron g’
BELTLEEE AT (Carbon steel / Alloy steel) stlie =SS IaciACastS e (Gray cast iron / Nodular cast iron) =3
Cutting Range  |Finishing<_————========0> Roughing| Finishing < ————=======>Roughing| Finishing<_——====2> Roughing| _
Classification | P01 P40 | Mol | M10 | M20 [ M30 [ M40 | Kot K30 |E_
8 |CVD| CA Series [T C CA6535 D CA415D c2 B
g MEGACOAT ( PR1225 ) @
S (PR Series) 2
2 |PYP|mMEGACOAT 5 C
8 NANO PR1535 € PR1535 ) g
o (PR Series) &
Carbide Y
/\ g D
. i Non-ferrous Metals Difficult-to-cut Materials Hard Materials £
B EEE AT (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast iron) o
Cutting Range |Finishing <J————===——os>Roughing |Finishing < ———=—=—=——os> Roughing | Finishing < ————=————oos> Roughing g?_,
Classification NO1 N10 N20 N30 So1 S10 S20 S30 Ho1 H10 H20 H30 §§ E
S5
= |pu|MEGACOAT [ PRz "°
E (PR Series)
vy}
«Q
B Millin L
9 2 @
. . Steel . Cast Iron a
R (Carbon steel / Alloy steel) Sy S DA (Gray cast iron / Nodular cast iron)
Cutting Range  |Finishing <<————=========== Roughing|Finishing < ————===========p>Roughing | Finishing <<—======>Roughing| .
Classification PO1 P10 ‘ P20 ‘ P30 P40 Mo1 M10 M20 M30 M40 K01 K10 K20 K30 i- H
I TN620M =
3 | TN Series —_— TNEO 4
° |8 TN100M TN100M =)
= — T 3
b= =) g J
[ =g
(¢} MEGACOAT a
PVD| NANO
(PV Series) o
& |CVD| CA Series C CA6535 ) CA420M § K
] MEGACOAT ( PR1225 ) m -
3 (PR Series) »
=3
8 PP MEGACOAT e ( PR1525 ) 2L
© NANO : : : g
8 | |(PR Series) ( PR1535 ) FEFI- &
Carbide =
% =M
Workpiece Material Non-ferrous Metals Difficult-to-cut Materials Difficult-to-cut Materials Hard Materials
P (Aluminum / Non-ferrous metals / Non-metals) (Heat-resistant alloys / Ni-base heat-resistant alloys) (Titanium / Titanium alloys) (Hardened steel / Chilled cast iron) i
c
Cutting Range |Finishing<Z—===> Roughing|Finishing <=—==2>Roughing|Finishing <—===> Roughing| Finishing === Roughing ig'
Classification NO1 N10 | N20 | N30 | Sso1 S10 | S20 | S30 | So1 S10 | S20 | S30 | Ho1 H10 | H20 | H30 i g N
CVD| CA Series ="
MEGRCR [ =izt §
3 (PR Series) £ P
o el
© MEGACOAT o
8 HARD [ PRo1ss I I
2 PVD| (PR Series) e
3 35 R
(3] MEGACOAT 52
NANO | PR1535 ] ge
(PR Series)
Carbide 2 T
x
DLC Coated Carbide PDL025
KPDOO1 KPDO0O1
Peh KPDO010 KPD010
KPD230
KPD250
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Insert Grades

Cermet

KYOCERA is known as one of the leading manufacturers of cermets.

Cermets combine toughness with superior wear resistance, and provide longer tool
life and excellent surface finishes.

Typical materials used in cermets are TiC, TiN, TICN and NbC.

PVD Coated Cermet (MEGACOAT / MEGACOAT NANO Cermet)

PVD Coated Cermet is coated on cermet substrate with a thin layer of high wear resistance and high adhesion
resistance by PVD (Physical Vapor Deposition) technology. Generally because of the low processing temperature
of PVD compared with CVD, PVD coated cermet features less deterioration and more bending strength.

B Features of Cermet and PVD Coated Cermet

Classification Symbol Color (C(';Aaat‘g] d(g?np::;tr;:)n) Advantages and Applications
n - High wear resistant cermet due to three types of special reinforcement technology
e Gray TiCN - Application : Cermet for steel machining, long tool life in high speed and continuous
. - Three types of special reinforcement technology realized the superior fracture resistance and wear resistance
TN620 Gray TiCN - Application : Stable machining of steel
TN60 Gray TiCN+NbC |- Application : Machining of steel, continuous to interruption
°
£ TN6020 . ) T .
S | (Super Micro-Grain) Gray TiCN Application : Uncoated cermet for grooving of steel
(s prem - -
n - Tough cermet for milling with excellent balance of wear resistance and toughness
el Gray TICN - Application : Milling of steel with high quality surface finish and long tool life
. - Tough cermet with improved oxidation resistance and thermal shock resistance
TN100M Gray TICN+NbC - Application : Milling of steel at high speed
. . - Good balance of wear resistance and toughness
P TC40N Gray TiC+TiN - Application : Grooving and threading of steel
W Es TiCN - Specialized high-strength micro grain cermet base material with superior wear-resistant thick CVD coating
SE CCX Gold (TICN+ALOs+Tin) Excellent wear resistance leads long tool life in high speed machining
= 2 - Application : High speed finishing to light interrupted machining of steel
g PV710 Gold TiCN - Superior wear and adhesion resistant MEGACOAT NANO on the high wear resistant cermet
3 (MEGACOAT NANO) |- Application : Long tool life and stability in high speed continuous machining of steel, excellent surface
o PV720 Gold TiCN - Superior wear and adhesion resistant MEGACOAT NANO on the special reinforcement cermet
E (MEGACOAT NANO) |- Application : The 1st choice PVD coated cermet for steel machining provides high efficient machining and high quality surface finish
= PV730 Gold TiCN - Specialized high-strength micro grain cermet with MEGACOAT NANO coating technology with wear and adhesion resistance
S (MEGACOAT NANO) |- Application : Stable machining and high quality surface finish of steel machining
§ PV6OM Gold TiCN+NbC |- Improved stable grade for milling by MEGACOAT NANO coating technology
= (MEGACOAT NANQ) |- Application : Milling of steel with high quality surface finish and stable machining
'g PV7040 Blackish TiC+TiN - MEGACOAT cermet for grooving
S Red (MEGACOAT) |- Application : Excellent surface finish and longer tool life in steel grooving
o
—
<
K S PV7005 Blackish TiC+TiN - Heat-resistant MEGACOAT on cermet with excellent wear resistance
E Red (MEGACOAT) |- Application : High speed finishing of gray and nodular cast iron

M Application Map (Hybrid Cermet)

M Application Map

Low =— Cutting speed — High

PV7005
PV710 )
TN610 | )
o TN620 PV730
~ANE20N L
1
1
A\ J 1
[ —_ Ko7 X !

Low=——~Fracture resistance (Toughness) —High

Continuous

I TN Series
(Uncoated Cermet)
TN610 : Superior wear resistant cermet

TN620 : Superior fracture and wear resistance

B PV Series

(MEGACOAT NANO Cermet)
Long tool life and stable machining of steel at

PV710 :
PV720 :

PV730 :

Light interruption

Interruption

high speed and continuous

High efficiency and excellent surface finish

(1st choice)

(Image)
A High Efficiency and Long Tool Life Oriented @
Good Balance
PVD Coated
o] Cermet
[0}
(]
73
o Cermet
£
=
o}
O
Surface-Finish Oriented

v

Surface finish

Stable machining and high quality surface finish



Uncoated Cermet

TN610/ TN620

MEGACOAT NANO Cermet

PV710/ PV720/ PV730

sapelr) asu|

Special Reinforcement Technology (Hybrid Technology) g
Realized the Superior Surface Finish and Stability z
Excellent Surface Finish m
x
5
Surface finish comparison 3
Combining the conventional cermet bonded phase (nickel, cobalt) (Internal evaluation) - Cutting Conditions : Ve=180 ~ 0 m/min (Constant rate), ap = 0.5 mm
Lo i . . ' f=0.1 mm/rev, Wet, CNMG 120404 type Workpiece Material : S10C =9
and the special high melting point metallic bonded phase g3
PV720 Competitor A el T
Minimizing softening bonded phase at cutting and high deposition 3z
resistance and excellent finishing surface quality
vy}
o
Surface Finish =l
Special reinforcement technology 249 = 20 @
High melting point “Hybrid Bonded Phase” grigé d
o
L. &
bo”dd = | |S_8(\;Ved fum] Good fum] Bad %'
- Surface Roughness ’ “
@421 ?%WWWMWW
! . . o
(Ve = 15~55 m/min) . =
005 1 15 2 25 3 35 4 45 5[’“5’;] 0 05 75 2 25 3 35 4 45 ([m:] %
3
For Finishing 3
CCX
@
KYOCERA's New Insert Grade Technology. Excellent High Speed Finishing Leads to Greater Productivity. Applicable to a Wide Range of g
<}
Cutting Conditions from General to High Speed Machining. Maintains Long Tool Life in Soft Steel, Carbon Steel and Cast Iron Machining. ?
g
7 Excellent High Speed Finishing Leads to 2 Unique Cermet Base Material 3
Greater Productivity with Thick CVD Coating .
Superior Wear Resistance to PVD Coated Cermets EY
2
C\IOASCEINEIR [ EREYN High Speed Comparison : Ve = 400 m/min i
QO

CCX provided better tool life than competitor's CVD cermets by greatly reducing the amount of wear

Wear Resistance Comparison (Internal evaluation)

S
) . . 3
Cutting Edge (After Machining 35 min) 35
o =
= Q
025 |- MCCX CCX Competitor A (PVD Coated Cermet)  Competitor B (PVD Coated Cermet) S £
I Compettor A (PVD Coated Cermef)
€ 0.20 |- m Compefior B (PVD Coated Ceme) Wear
£ Competior G (PYD Coated Cermel) 3
g 015 Compeftor D (PVD Coated Cerme) Reduced e
=
5 010
§ Competitor C (PVD Coated Cermet) ~ Competitor D (PVD Coated Cermet)
0.05
0 10 20 30 40
Cutting Time (min) .
*Picture shows 30 min after machining
Cutting Conditions : Vc = 400 m/min, ap = 0.3 mm, f = 0.12 mm/rev, Wet CNMG 120408 type External Turning due to a large amount of wear
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Insert Grades

I‘ Coated Carbide (Turning)

CVD Coated Carbide

Using Chemical Vapor Deposition coating technology, CVD coated
carbide grades provide stable, efficient machining at high speeds
or for heavy interrupted applications.

CVD (Chemical Vapor Deposition)

Reactor

Insert Grades

Features

- Applicable from low to high speed machining and from finishing to roughing
- Stable machining is achieved due to the superior toughness and crack resistance
- Cutting times are reduced due to good chip control from effective chipbreakers

@ Features

1) Equally deposited on face

2) Easy application for multilayer deposition
3) Enabling thick coating

Processing temperature : 900~1100°C

M Features of CVD Coated Carbide

Classification| Symbol Color | Coated Composition Advantages and Applications
- Special substrate with thermal deformation resistance along with a thick and tough coating
CA510 Gold TiCN+ALOs+TiN layer providing high wear resistance
- Application : High speed and high efficiency steel machining
- Improved wear resistance and stability due to special substrate with heat deformation resistance
CA515 Gold TiCN+ALOs+TiN and hard and tough coating layer with reinforced interface
- Application : Light interrupted machining of steel
- Tough CVD coating and substrate with excellent wear resistance, improved fracture resistance,
CA025P Gold TiCN+ALOs+TiN deposition resistance and chipping resistance
- Application : Stable machining of steel for continuous to interrupted machining
- Stable and long tool life machining due to special substrate with heat deformation resistance
CA525 Gold TiICN+AIOs+TiN and tougher coating layer and reinforced interface
P - Application : Interrupted to general machining of steel
) ; - Special tough substrate and tough coating layer providing high stability and wear resistance
I
CA530 Gold TICN+ALOs+TiN - Application : General to heavy interrupted machining (stability oriented)
CA5505 Gold TiCN+ALOs+TiN - Application : High speed continuous machining of steel, continuous to light interrupted machining of cast iron
CA5515 Gold TiCN+ALOs+TiN - Application : Machining of steel, continuous to light interruption
CA5525 Gold TiCN+ALOs+TiN - Application : For general machining of steel, roughing to interruption
CA5535 Gold TiCN+ALOs+TiN - Application : Roughing to heavy interrupted machining of steel
. X - Improved toughness and stability due to specialized carbide substrate with plastic deformation resistance
CR9025 Gold TICN+TIN - Application : Cut-off, grooving and multi-function machining of steel
. . - Specialized carbide substrate for machining stainless steel, excellent wear resistance
CA8515 Gold TICN+ALOs+TIiN - Application : Continuous machining of stainless steel
M - Specialized carbide substrate for machining stainless steel, excellent notching resistance and
: ) - toughness
Stainless Steel CA8525 Gold TICN+ALOs+TIiN - Application : The 1st choice for general machining of stainless steel, from finishing to roughing,
continuous to interruption
Bt - Grade for high-speed continuous machining and improved tool life through the deposition of a
CA310 Gold TiCN+Al:Os+Ti base | thickened Al.Os coating layer
- Application : For finishing to roughing of gray cast iron
- High efficiency and long tool life
Rose ; R For continuous to interrupted machining with a good balance of wear resistance and stability
CA315 Gold TICN+ALOs+Ti base - Excellent performance for machining gray and nodular cast iron
For machining of nodular cast iron
K Eose - Improved stability with CVD layer structure with high adhesion
CA320 Gold TiCN+Al:Os+Ti base |- Application : Heavily interrupted or High-speed machining for Nodular Cast Iron.
The 1st recommendation for the FCD500 or higher application
Blackish - Stable, longer tool life due to improved bonding strength of coating layers and special treatment of the surface
CA4505 Gra TiICN+AI:Os of the top coating layer
Yy - Application : For gray cast iron and nodular cast iron at high speed in continuous to light interrupted machining
- Stable, longer tool life due to improved bonding strength of coating layers and special treatment
Blackish ) of the surface of the top coating layer
CA4515 Gray TICN+ALOs - Application : The 1st choice for gray cast iron and nodular cast iron in light to heavy interrupted
machining
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CVD Coated Carbide Grade for Steel

CAO025P

Next Generation CVD Coating for Longer Tool Life

sapelr) asu|

S}asu| ajqexepu|
Buiung
(oy)

§00L GOd 8 NEO
(¢

leusa)xg
(w)

Improved Wear Resistance with New CVD Grade for Steel

Thickened alumina with good thermal resistance (Twice as thick as conventional coating)
Improved plastic deformation resistance by increased temperature strength

Buiuiyoepy
sled |[ews
m

Wear Resistance Comparison (internal evaluation) ? F
=
«

0.0 = CAQ25P CAO025P (50.4 min) Competitor A (29.4 min) Competitor B (42 min)

0.25 M Competitor A g
__0.20}- ™ Competitor B e G
€ 3
Eos
8
= 0.10 Good Surface Condition o

= H

0.05 Cutting Conditions : V¢ = 300 m/min, ap = 1.5 mm, f = 0.3 mm/rev, Wet &

Workpiece Material : SCM435
0 10 20 30 40 50 =
Cutting Time (min) g J
s
Wear Comparison (Internal evaluation) Cutting Time 25.2 min Plastic Deformation Comparison under High Temperature (intemal evaluation)
. . . . Comparison with Competitor A
CA025P maintains smooth and flat surface with stable tool life g K
£
CA025P Competitor A CA025P @
- [
j =1
Competitor A g
L ompetitor ; L
o
)
Stable Wear on Surface Unstable Wear Pattern = o0 & 100
Small «+ Deformation Amount = Large =
Cutting Conditions : V¢ = 300 m/min, ap = 1.5 mm, f = 0.3 mm/rev, Wet = M
«

Workpiece Material : SCM435

Excellent Fracture Resistance Excellent Adhesion Resistance

W Buiuing
10} S|00|
=2

and Chipping Resistance

Sped aledg I
e

New substrate with high stability provides excellent chipping resistance Specialized post-coating process prevents adhesion
Fracture Resistance Comparison (intemal evaluation) Average of 5 times Adhesion on the Edge after Cutting (interal evaluation) gg

3= R

L5

S lized post-coating Not Specialized on
CA025P ' pecial S
5
Competitor A 5 T
Competitor B
0 2000 4000 6000 8000 10,000 12,000
- Wide area of adhesion
Number of Impacts Less Adheslon * Adhesion area appears white

Cutting Conditions : V¢ = 250 m/min, ap = 1.5 mm, f = 0.35 mm/rev, Wet Cutting Conditions : V¢ = 270 m/min, ap = 1.0 mm, f = 0.1 mm/rev, Wet
Workpiece Material : SCM440 (with 4 slots) Workpiece Material : SCM440 (with 4 slots)
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PVD Coated Carbide (Turning)

PVD Coated Carbide

Using a Physical Vapor Deposition coating technology, generally because of the low
processing temperature of PVD compared with CVD, PVD coated carbide features
less deterioration and more bending strength.

PVD coated carbide grades are coated on a very tough carbide substrate and suitable
for turning.

PVD Coated Super Micro-Grain Carbide

- Smooth fine surface of PVD coated carbide provides good surface finish and high
precision machining
- Stable machining with excellent toughness

B Features of PVD Coated Carbide

Classification| ~Symbol Color c Coate_q Advantages and Applications
omposition
(Sup?r;l‘isc)r:-grain) ?/IiL(j)IISeT TiAIN - Application : Stable and reliable high precision machining of steel
(Sup:’rﬁif:,rggrain) Ree‘drg;,S h TiCN - Application : Low machining speed, precise machining with sharp edge
PR1025 |1AdiSh| 1N |, Appiication : General machining of steel inl I, stable and | L if
Gray i - Application : General machining of steel and stainless steel, stable and longer tool life
PR1115 Purple TIAIN - Superior oxidation resistance with well balanced wear resistance and toughness
P Red - Application : Machining of steel and stainless steel, for grooving, cut-off and threading
PR1215 Blackish MEGACOAT |° Superior wear and oxidation-resistant MEGACOAT on micro-grain carbide substrate
Red - Application : Superior adhesion resistance and longer tool life for steel and stainless steel machining
PR1625 Reddish | MEGACOAT |- Nano thin multi-layer coating, [MEGACOAT NANO] provides superior wear resistance and high lubrication
Green NANO - Stable machining and long tool life for grooving of steel and stainless
- High-hardness ultrafine particle carbide substrates with special multilayer nano coating MEGACOAT NANO
PR1705 Silver IE\IA,EI\?S%(L)GE PLUS offer excellent wear resistance and high precision machining.
- Application : For free-cutting steel turning. Long tool life with excellent wear resistance and high-precision machining.
PR1725 Sver MEGACOAT |- New coating technology [MEGACOAT NANO PLUS] with superior wear resistance and adhesion resistance
NANO PLUS |- Application : General grade for steel and stainless steel machining provides stability and longer tool life
Blackish - Superior wear and oxidation-resistant MEGACOAT on micro-grain carbide substrate
U Red MEGACOAT - Application : Light interrupted to interrupted machining of stainless steel
M PR1515 Reddish | MEGACOAT |- Nano thin multi-layer coating [MEGACOAT NANO] on micro-grain carbide substrate improved wear resistance and stability
, Green NANO - Application : Threading of stainless steel
Stainess Stel PR1535 | Reddish | MEGACOAT |- Nano thin multi-layer coating [MEGACOAT NANO] improved wear resistance and stability
535 Green NANO - Application : Medium to roughing of stainless steel and heat-resistant alloys, cut-off of stainless steel
K PR905 Bluish TIAN |’ Smooth fine surface PVD coated hard carbide with plastic deformation resistance
Violet - Application : Suitable for machining gray and nodular cast iron
. - Superior high temperature properties of special carbide substrate and excellent heat-resistance of
S PR005S Blgcrl;;/sh MES:SS AT MEGACOAT HARD enables high wear resistance
- Application : Finishing and high speed machining of heat-resistant alloys
PRO15S Blackish | MEGACOAT |- Superior high temperature properties of special carbide substrate and MEGACOAT HARD improved heat-resistance and stability
Gray HARD - Application : Recommended for continuous to light interruption machining and finishing of heat-resistant alloys

M Properties of PVD Coating

40 MEGACOAT HARD
35 ()
g TiCN MEGACOAT NANO  MEGACOAT NANO PLUS
e = ® MEGACOAT
8 2 @ TAN
c .
g 20 .TIN
T

15

10

400 600 800 1,000 1,200 1,400

[ {00

Oxidation temperature (°C)

Oxidation resistance High



B Application Map z
Steel Stainless Steel =
PR1705 &
High speed PR1725 High speed -
PR1725 | g
Medium Medium gg B
Low speed Low speed §
PR930 PR1535 =
z C
Continuous | Light interruption | Heavy interruption Continuous | Light interruption | Heavy interruption §__,'
m
New PVD Coating a1
Excellent surface =
finish
P [0
; - =5 E
&y i
1st Recommendation for Steel Machining. Excellent Surface Finish and Long PRY725 g F
S
Tool Life. Great Performance in Small Parts Machining Applications. Provides Better Soluions ©
@
1 MEGACOAT NANO PLUS Maintains Long 8 G
. .. 5
Tool Life and Excellent Surface Finish @
2 One solution can be used in various 3 Applicable to a Wide Range 2 H
workpiece materials of Machining Applications =
-MEGACOAT NANO PLUS 2
g J
AITiN/AICrN Nano laminated film with superior wear resistance and adhesion resistance. Excellent surface finish and long tool life ©
o
__ High-lubricity unique surface layer  Wear Coefficient Comparison (internal evaluation) % K
«Q
<Reduces cracking> _.—— High aluminum content AITiN layer 0.8
Reduces abnormal damages such e — High hardness/Oxidation resistance 07 (é)
as chipping because of increased — — ‘g 0.6 a L
lamination layer with a thinner gap I — . g 05 g'
than conventional coatings = Optimized AICrN layer 3 ’ o
Superior adhesion resistance o 04
g 03 =
= o2 =
U EM
Tough micro-grain carbide substrate 01 @
High stability

PR1725  Conventional A Conventional B

W Buiuing
10} s]00].
=2

Superior wear and chipping resistance Excellent surface finish

High hardness with nano laminated film layer properties
Internal stress optimization reduces chipping

Applicable to various workpiece materials High machining stability

Excellent oxidation resistance. Superior high temperature properties
maintains good performance in steel, stainless steel and free-cutting steel

Special surface layer with great lubricity reduces adhesion

Sped aledg I
e

Tough micro-grain carbide substrate provides stable machining

uolewJoju|
[ealuyoa|
I

. Features Of PRooss / pR01 5S Fracture Resistance Comparison (Internal evaluation)
5
1) Improved thermal properties help to reduce sudden fracture and decrease edge wear 5 T
Improved thermal conductivity by optimum distribution of WC coarse grains PRO15S

Resists heat concentration at the cutting edge to promote stable machining
Competitor A
2) Improved wear resistance with MEGACOAT HARD coating
Excellent wear resistance with high-hardness and resists boundary damage with Competitor B
improved thermal properties

0 20 40 60 80 100

Number of impacts Average value of 4 comers

Cutting Conditions : Vc = 25m/min, ap = 1.0 mm, f=0.10 mm/rev, Wet
CNMG120408 type Workpiece Material : Ni-based Superalloy Cylindrical workpiece with 1 flat face
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Insert Grades

B Features of PVD / CVD Coated Carbide

PVD Coated Carbide (MNEGACOAT/MEGACOAT NANO)

PVD coated carbide grades for milling and drilling are coated
on a very tough carbide substrate.

Because of the low processing temperature of PVD compared
with CVD, it features less deterioration and more bending
strength.

CVD Coated Carbide

CVD coated carbide grades provide stable, efficient machining at high
speeds or for heavy interrupted applications.

Ti-base (TiN, TiCN) coating with superior hardness and wear resistance
or ceramic-base (Al203) coating with high-thermal stability is applied on a
tough carbide substrate. Superior fracture resistance and wear resistance.

Hard Materials

P Coated P~
Classification| Symbol Color Composition Advantages and Applications
Blackish - Superior wear and oxidation-resistant MEGACOAT on a special tough carbide substrate
AR Red HSERECRT - Application : Stable and high feed milling and drilling of steel
Reddish - New coating technology [MEGACOAT NANOQ] is applied. Nano thin multi-layer coating performs
PR1525 MEGACOAT NANO| superior wear resistance and high oxidation resistance
Green SO . o )
P - Application : Stable and longer tool life for milling of steel and stainless steel
TICN+AROs+TIN | Comb{natlon of High toughness substrate, Coatmg crystal control technology and advanced layer
CA520D Gold (CVD) adhesion coating allow both wear and fracture resistance
- Application : 1st Recommendation for drilling of steel (at high speed application)
M Blackish - Superior wear and oxidation-resistant MEGACOAT on micro-grain carbide substrate
Sailess St i Red AIEEAEIRAT - Application : General machining and high feed milling and drilling of steel and stainless steel
tainless Steel
Blackish - Superior wear and oxidation-resistant MEGACOAT coated on special carbide substrate
A Red MIEEAEIRRT - Application : Highly efficient stable milling and drilling of gray and nodular cast iron
Reddish - New coating technology [MEGACOAT NANO] is applied. Nano thin multi-layer coating performs
PR1510 MEGACOAT NANO| superior wear resistance and high oxidation resistance
Green L . : )
K - Application : Highly fracture resistance and wear resistance for gray and nodular cast iron
A - - Special carbide substrate for cast iron, coating crystal control technology and advanced layer
CA415D | Gold TICN?&';S; +TIN |- o dhesion coating enable superior wear resistance
- Application : 1st Recommendation for drilling cast iron (at high speed application)
) . |- KYOCERA uni tal control technol I hesi VD coati ith
TICN+ALOs+TiN . umqqe crystal control technology and advanced layer adhesion CVD coating wi
CA420M Gold superior wear resistance and toughness
(CVD) e .
- Application : Milling of gray and nodular cast iron
Reddish - Nano thin multi-layer coating [MEGACOAT NANO] improved wear resistance and stability
et Green MEGACOAT NANO - Application : For milling of Ni-base heat-resistant alloys, titanium alloys and precipitation hardened stainless steel
CA6535 Gold TiCN+AIl203+TiN |- High heat-resistance and wear resistance with CVD coating
(CVD) - Application : For milling of Ni-base heat-resistant alloys and martensitic stainless steel
leat-resistant alloys
- Substrate with improved thermal properties reduces sudden fracture and decrease edge wear.
H PRO15S Blackish MEGACOAT HARD MEGACOAT HARD co.anpg techpology del!verg, the high hardn.e'ss and superior wear rgswtance
Gray Excellent wear and chipping resistance maintains stable machining for high hard materials

- Application : Difficult-to-cut materials and high hard (less than 60HRC) machining




@ Grade for Heat-resistant Alloys and
Difficult-to-cut Materials

CA6535 (CVD) For martensitic stainless steel and Ni-base heat-resistant alloys

P R1 535 (PVD) For Ni-base heat-resistant alloys, titanium alloys and precipitation hardened stainless steel
Suitable for variety of workpiece materials S5 £1 0 4 IS
BT +1 High Toughness
Substrate

Stable machining by preventing sudden insert fracture
Suitable for high-efficiency machining

For martensitic stainless steel and Ni-base
heat-resistant alloys
High heat resistance and wear resistance

Smooth & less adhesion improved stability

with CVD Coating Prevents oxidation and wear of coating layer
due to high heat-resistance of aluminum oxide
Improved stability due to thin layer coating ERSE
CAB535 teChn()IOgy Prevents peeling of coating layer

High aspect ratio and micro columnar TiCN
coating layer improves abrasive wear resistance

For Ni-base heat-resistant alloys, titanium alloys and MEGAGOAT base
.. . . multi-layer composition
precipitation hardened stainless steel
Stable machining and longer tool life in milling by special
nano thin multi-layer coating [MEGACOAT NANO]

PR1535

M Tool Life Comparison

e Ni-base heat-resistant alloys ® Martensitic stainless steel
OO e it teeie el AN o 1/To B U
Competitor B (CVD) 040 Competitor A (CVD)
O R 035 rmmmm o m
0.30 [-mmmmmmmmmmmmmr e e eceeeees [ 080 e T e
. Fracture g 030 Competitor B (CVD)
E 025 [romrmrrrrne T T
£ 0.20 £
e Competitor A (cvo) ~ KYOCERA 7™ e o
O 015 foeememmmeeffea L CA 6535 ... O 045 formmmmmmme e f e A A
= = KYOCERA
010 frmmmm e e T el 010 frmmmmmmmmm T A CA6535 ...
0.05 |- gfls/fmm e 0.05 |mm 3
OOO 1 1 1 1 ] OOO 1 1 1 1
0 5 10 15 20 25 0 5 10 15 20 25
Cutting Time (min) Cutting Time (min)
<Cutting Conditions> Vc=50m/min,ap=1.0mm,fz=0.15mm/t,Wet <Cutting Conditions> Vc=300m/min,ap=2.0mm,fz=0.2mm/t, Wet
(Internal evaluation) (Internal evaluation)

Longer tool life and more stable machining than competitors!

u;gﬁmg%*f' Sped aledg ”!ﬁ}ﬁsl:ggfl Bulnin $]00] pIlOS Bunug Buipealy Jo-inn Buirooin Buuog s??éﬂ“fﬁﬂ\r's JeUISIXT  SI00L 00d ¥ NG5 S“asgl'ﬂ?:f“ sepels Jasu|
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Momee

Carbide

Uncoated tungsten carbide grade is used in a variety of applications due to its
superior mechanical properties.

Features

- KW10 : Suitable for machining cast iron with high hardness and toughness
- GW05,GW15,GW25 : Suitable for machining of cast iron, non-ferrous metals and non-metals
- SW series : Suitable for machining of titanium and titanium alloy

B Features of Carbide

Classification| Symbol Color | Main Component Advantages and Applications
KW10 Gray WC+Co - 1SO .ider?tific?ation s.y.mbol K c.arbide (K10 relevant) .
- Application : Machining cast iron, non-ferrous materials and non-metals
GWO5 Gray WC+Co -1SO .ider.nificjation symbol K carl?ide (K05 reIevar.n). .
N - Application : Excellent wear resistance for machining of cast iron and non-ferrous metal
- ISO identificati | K carbide (K10 relevant), tough micro-grai i
GW15 Gray WC+Co SO .|der.1 i |c.a ion syrnbo garblde (K10 relevant), f)ug micro-grain carbide
- Application : Machining cast iron, non-ferrous materials and non-metals
GW25 Gray WC+Co -1SO .ider?tific.ati.or.\ symbol Kcarbide (KC.iO relevant)
- Application : Milling operations of aluminum
SWO5 Gray WC+Co -1SO .ider.nificjat.ion ;ymbol K carbide .(K05 reIevant.) . o
- Application : Titanium alloys for continuous machining and finishing
S SW10 G WC+Co - ISO identification symbol K carbide (K10 relevant)
(Made to order) Y - Application : Titanium alloys for continuous and light interrupted machining
SwW25 Gra WC+Co - ISO identification symbol K carbide (K25 relevant)
(Made to order) y - Application : Titanium alloys for interrupted and light interrupted machining

DLC Coated Carbide

DLC Coated Carbide

é DLC (Diamond-Like Carbon) Coated Carbide is coated on carbide substrate with a thin

layer of amorphous carbon.

% Features
- High hardness with KYOCERA's proprietary hydrogen-free DLC coating delivers hardness

o ’ : close to that of diamond provides longer tool life for aluminum alloys machining
N : Q‘Z* - Excellent surface finish achieved through anti-adhesion performance

M Features of DLC Coated Carbide

Classification| Symbol Color Coateq_ Advantages and Applications
Composition
PDLO10 Rainbow c - High hardness with KYOCERA's proprietary hydrogen-free DLC coating provides excellent adhesion and peeling resistance
N Color - Application: Long tool life machining and stable surface finishing for aluminum alloys
PDL025 Rainbow c - High hardness with KYOCERA's proprietary hydrogen-free DLC coating provides excellent adhesion and peeling resistance
Color - Application : Long tool life and stable interrupted machining of aluminum alloys

Properties of DLC Coating Superior adhesion resistance

High hardness with KYOCERA's proprietary hydrogen-free
DLC coating delivers hardness close to that of diamond

>

120

<)
8
=)
5
3
°
=]
a
(]

O —— PDLO10/ PDL025 @ PDLO025 Competitor A

1]

o

c

E ® Cutting Conditions : Vc = 800 m/min, fz=0.1 mm/t, ap X ae =3 X 5 mm, Dry
20 Competitor B~ Cutter Dia. 825 mm Workpiece Material : A5052

® Hydrogen-free DLC Coating Cutting length : 57 m (Internal evaluation)

20 s @ Competitor A

DLC Coating with Hydrogen

200 400 600 800 1,000
Young's Modulus (GPa)




II‘ Ceramic

B Features of Ceramic

Ceramic

Ceramics inserts are capable of machining at high speeds. Recommended for hard
turning of hardened steel or rough to finish turning of cast iron and heat-resistant alloys.

Features

- Excellent wear resistance provides high speed machining of cast iron
- Ceramic maintains good surface finishes due to the low affinity to

workpiece materials

- Silicon nitride ceramic can machine cast iron with coolant due to its

superior thermal shock resistance

sapelr) asu|
* “

S1asu| a|qexspu
01004 BNED P 5L|J?n1 .
(¢

[euselxg
(w)

ulyoepy
Slied |lews
m

I Main Component| Coating  |Haness of Sbstete | Fractre Toughness | Transverse Strengh S
Classification| Symbol Color CaeComsio)| Layer | (GPa) |(MPam™)| (MPa) Advantages and Applications
. - Aluminum oxide ceramic (AlOs)
KA30 White | Al : e il e Application : Finishing of cast iron at high cutting speeds without coolant
. ) - Silicon nitride ceramic with superior wear resistance reduces heat at the cutting edge.
KS6015 Gray SiN: oz e e - Application : Roughing and high speed machining of cast iron (with or without coolant)
K - Silicon nitride ceramic (SisNa)
Cast| KS6050 Gray SizNas - 15.6 8.0 1,200 |- Application : Roughing and interrupted machining of cast iron.
Focusing on stability. (with or without coolant)
. ) . - Silicon nitride ceramic (SisN4) + CVD Coating (Special Al20s COAT)
CS7050 Gvr\m/iltzh § ecaL\S\ONsSOAT) C(-)r:tli?l 15.6 8.0 1,200 |- Application : Finishing and continuous machining, and high speed
peRaRe 9 and high efficient machining (with or without coolant)
K KT66 Black |ALOsTIC _ 20.1 41 980 | AIu@num o_X|de gnd T|tap|um c.ar.bld.e ceramic .(AI203+T|C) .
- Application : Semi-roughing to finishing of cast iron, and hard materials
ALOs+TiC| Thin - TiN PVD coated Aluminum oxide and Titanium carbide ceramic (TiN coated Al.Os+TiC)
H — Gold (TiN COAT)| coating 20 &l 980 - Application : Semi-roughing to finishing of hard materials
PT600M Blackish|ALOs+TiC| Thin 20.1 4.1 980 | Heat-resistant MEGACOAT on Aluminum oxide and Titanium carbide ceramic (AEGACOAT Al,Qs+TiC)
Red |(MEGACOAT)| coating ’ ’ - Application : Semi-roughing to finishing of cast iron, hard materials and hardened roll materials
KS6030 Gray | SIAION ) 15.0 6.0 600 | S|AI9N .cere.am.|c‘wqh supenor. wear remﬂance and hlghlre5|stance against boundary wear
S - Application : Finishing to medium machining of heat-resistant alloys
. . _ - High stability SIAION ceramic with wear resistance and fracture resistance
Heattesistant aloys KS6040 | Brown | SiAION 16.7 7.0 900 | Application : Roughing|ei heat resistantialloys

M Application
®

Map

Low =—Cutting speed—= High

Cast Iron ® Hard Materials @ Heat-resistant alloys
5 5 5
S7050 T ( T
T PT600M 1
s AGBN 3
g 2 g
o o
j= j=
= £
KS6050 ] - ]
o ) o
l KT66 l
=z b z
3 k! KS6040
Low =— Fracture resistance (Toughness) — High Low =— Fracture resistance (Toughness) — High Low =— Fracture resistance (Toughness) — High
Continuous Light interruption Interruption Continuous Light interruption Interruption Continuous Light interruption Interruption

o O

M High-Temperature Hardness

(Hv)
2800

2400

Hardness
I
n (2] o
o o o
o o o

800

1,0,+TiC Ceramic

\
.K Al,O, Ceramic

 —

F—

/1]

Iy
N\

Car'bg\\ o~

High Speed SteeN\Cermet

200

600 1,000 1,400

Temperature (°C)

o O <« O

M Properties of PVD Coating

Hardness (GPa)

40
35

25

30 ® TiCN ®
° TIAIN MEGACOAT
20 P TiN
400 600 800 1,000 1.200 1,400
Oxidation temperature ("C)
|III Low Oxidation resistance High
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II‘ CBN (Cubic Boron Nitride)

L E CBN (Cubic Boron Nitride) is second only to diamond in hardness, and is a synthetically
_a produced material with high thermal conductivity.

- O \
' N Features

- Superior wear resistance when machining hard materials
- Suitable for high speed machining of hard materials, sintered steel and cast iron

Tt - High thermal conductivity provides stable machining
M Features of CBN
Classification Symbol Color Ave.gir;size Hamleé;(gsaul;strate Trans(v:;ls;itr)ength Advantages and Applications
KBNG1D | Black | 2 28 | 1000 on Finaning andl coninuous machining of ardened de sice
KBN525 Black 1 orless 25 1,250 |- Application : General purpose for hardened steel
H KBNO5M Blackish | 5 15 57 1,000 | Heat-resistant MEGACOAT on highly heat-resistant CBN substrate

(MEGACOAT) Red

(Mlégl'\-{é%hll!\T) BIaR(;l((;Sh 2 28 1,000 |- Application : High speed finishing of hardened die steel

KBN25M Blackish

- Application : High speed finishing of hardened steel

Hard Materials

- Heat-resistant MEGACOAT on micro-grain CBN with heat-resistant binder phase

(MEGACOAT) Red 1l @l 25 1,250 - Application : Stable machining of hardened steel at high cutting speeds
- High CBN content ratio
Sintered el Bl 2-4 34 1,350 - Application : Machining of sintered steel (preventing burr formation)
Steel KBN70M Blackish 2.4 34 1350 | Heat-resistant MEGACOAT on CBN rich substrate
(MEGACOAT) Red ’ - Application : Stable machining of sintered steel (ferrous sintered alloys)
- Excellent wear resistance due to high CBN content and special binder
KBN475 Black 2 39 1,400 - Application : High speed machining of gray cast iron
K KBN60M Blackish 0.5-6 33 1.950 - Heat-resistant MEGACOAT on CBN rich substrate with hard binder phase
(MEGACOAT) Red : ’ - Application : High speed finishing of gray cast iron
KBN900 - TiN coated solid CBN

(TiN COAT) Gold 9 31 630 - Application : Heavy duty, mterrupte_d machining and finishing of hardened
steel, hardened roll steel and cast iron

- For KBN35M , see page ®A18

B MEGACOAT CBN
@ Properties of PVD Coating @ Advantages of MEGACOAT

40
o - Longer tool life and high speed machining due to superior heat
a TiCN H
g;, zz ° JRI .MEGACOAT resistance and hardness
s TiN - Stability improvement through prevention of crater wear (oxidation,
s 20 L ]
* s diffusional wear)

0 600 800 1,000 1200 1400 - High thermal stability and surface smoothness provide excellent

Oxidation temperature ("C) surface finlsh
|III Low Oxidation resistance High

M Application Map

® Hard Materials © Sintered Steel @ Cast Iron
‘ KBNO5M ‘ KBN70M w ‘ KBN475
- — = - A ( h
o - = =)
I g g
2] f_ ] w
g : BN25M g g KBN900
3 ] | 3 C 3| g )
|| Kanigm | ness. | L e ’
KBN65B
z KBN35M z ~ z
— — —
Finishing Medium Roughing Finishing Medium Roughing Finishing Medium Roughing
Continuous Light interruption Interruption Heavy interruption Continuous Light interruption Interruption Continuous Light interruption Interruption

O O & = o O w O O



PCD (Polycrystalline Diamond)

PCD (Polycrystalline Diamond)

PCD (Polycrystalline Diamond) is a synthetic diamond sintered under high
temperatures and pressures.

Features
“ - Applicable for milling of non-ferrous metals and non-metals
- No edge build-up provides high precision machining

M Features of PCD

- Diversified applications for machining of non-ferrous metals and non-metals
- Finished surface will be rainbow colored
(Because of polycrystalline diamond, a mirror-like finished surface will not be
obtained)

Classification| Symbol e g?g; size Advantages and Applications
- Super micro-grain PCD features cutting edge strength, wear resistance, fracture resistance, good edge-sharpening
KPD001 05 performance and longer, stable tool life
: - Application : High speed machining of aluminum alloys, brass, non-ferrous metals and non-metals including plastics,
and carbide
N KPD010 10 - Good wear resistance and toughness, good grindability
- Application : High speed machining of aluminum alloys, brass, non-ferrous metals and non-metals including plastics, and carbide
Non-ferrous Metals
- KPD230 2.30 - Superior abrasive wear resistance and toughness due to high density PCD with mixed rough and fine grains
- Application : High speed machining of aluminum alloys, brass, non-ferrous metals and non-metals including plastics
KPD250 o5 - Superior wear resistance due to rough grain PCD (25pm)
(Made to order) - Application : High speed machining of high silicon aluminum alloy and machining of carbide

RIEE e

M Applications

Workpiece Material

Cutting Range

Finishing<Z

Non-ferrous Metals Difficult-to-cut Materials

(Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys)

2 Roughing | Finishing<< 2 Roughing

Classification

| N30 so1 [ s10 s20 | S30

Turning
Milling

PCD

I
KPD250

KPDO001 KPDO0O1

KPD010 KPD010

KPD230
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M Application Map

I Surface Finish Roughness Comparison of Aluminum Machining

(Internal evaluation)

- KPD230 2 Excellent surface finish provided by
% 7 ~ Super Micro-Grain KPD0O01
T Ave. grain size : 0.5pm
3 E15 ]
C
s KPD0Oil &
2 o - I
Q| I 2 Y 1]
s I~ € 14—
¢ 2
= J o Surface finish of conventional PCD
|
KPDO1 =
§ & e J 395 Ave. grain size : 10pm
Low =— Fracture resistance (Toughness) — High
Continuous Light interruption Interruption

O O

Conventional A Conventional B CompettorC  IKKPDOO1

(Grain size affects surface finish quality)
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II‘ Honeycomb structure CBN / Ceramic

Honeycomb structure CBN / Ceramic

Honeycomb structure is the high structural controlled (" core
composite material consisting of a hard and superior wear-
resistance core (gray portion) and a tough shell (white portion).

Features

- Honeycomb structure CBN / Ceramic combine a hard,
wear-resistant core and a tough shell into one insert.

- The tough shell stops cracks that form in the core.

- CBN is suitable for interrupted machining of exceptionally
hard materials and ceramic is suitable for heat-
resistant alloys

M Features of Honeycomb structure CBN / Ceramic

»
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Shell

Classification| Symbol Color c Wl Advantages and Applications
omponent
- Honeycomb structure CBN composite material consisting of wear resistant CBN (core) and
H KBN35M | Blackish CBN tough CBN (shell)
: (MEGACOAT)| Red - Heat-resistant MEGACOAT on tough Honeycomb structure CBN

- Application : Stable machining of hardened steel at interrupted machining

S - Honeycomb structure ceramic composite material consisting of wear resistant ceramic (core)

CF1 Gray Ceramic | and tough ceramic (shell)

- Application : Machining of heat-resistant alloys like Ni-base heat-resistant alloys

I KBN35M (MEGACOAT Honeycomb structure CBN)

@ Tough CBN (shell) prevents crack growth
t B

KBN35M

Wear-resistant CBN (core)
Conventional CBN A
Competitor CBN B

Conventional GBN A

Competitor CBN C

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Tough CBN (shell) Number of impacts (Internal evaluation)
M Application Map
® Hard Materials ® Heat-resistant alloys
5 ( 5
T‘ KBNO5M T
e °
[0} Q
a a
2] 2]
4 . o KS6030
£ KBN25M | <
=] 3
O O
| KBN10M l
2 z KS6040
3 KBN35M 3
Low <— Fracture resistance (Toughness) — High Low <— Fracture resistance (Toughness) — High
Continuous  Light interruption  Interruption  Heavy interruption Continuous Light interruption Interruption
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M Insert Material Selection Table

sapelr) asu|

Roughing

PR1230

- Highlighted materials are recommended choice.

PR1535

I ) Sintered
Applications Cuting Range Steel |Stainless Steel|Gray Cast Iron |Nodular Cast Iron|Non-ferrous Metals| Heat-resistant alloys Titanium alloys|Hard Materials| ~ Steel
Finishing \ =
TN610 TN610 KBN475 gz
ccx TN620 | KBN6OM CF1 KT66 £3 B
TN620 TN6O KA30 TNBO KS6040 AB6N TN610 |8
= TN60 PV720 PV7005  PV7005  KPDOO1 KW10 PT600M ™eo |7
= PV710 | CA6515 YL GR  CA6515 | KPD0O1 | KBNO5M g
2 [JX70l  CA310 CA310 PDLO10 KBNS70 | 3 @
PV730 PR1535 CA315 CA315 PDL025  PRO05S Swos | KBN25M  INGITAIVIN IS
CA510 PRO15S KBN35M &
CA515 PR1535 SW25 KBN900
&
Roughing| CA530 z D
Finishing 2
2 TN610 o
£ TN620 TNB10 =9
= PV710 | TN620 ™Neto |SE E
S PV720 PV720 CA310 XI  KPDOOT  CA6515  KPD00T __ KBN05M [N ER)
@ PR1725 | CA315 CA315 PR1125 iz
= PR1725 IEEIICN) KW10 CA320 I  PR1225 Kwi0  KBN25M [EGINEY)
= PR930 PR1025 KW10 PDL025  PR1535  PR1535 KBN70M | &
E PR1025 | PR1225 GWO05 E F
& PR1535 | PR1535 KW10
Roughing [©]
Large § G
3
TN610
TN620 TN6O KBN475
PV710 CA6515 | KBN6OM PT60OM | TN610 | & H
_ cA6525 | Pv7005 | Pv7005 (GG R N TNeO | g
o g PV730 PR1725 CA310 CAB525
5 ° CA515 PR1025 CA315 CA315 OO PR1125 KW10 ~ KBN25M [EGINCy(R I
m 2 PR1225 KW10 RN PR1225 SW05 KBN7OM | 2
CA530 PR930 PR1535  PR1535 g J
PR1705 | PR1535 KW10 a
PR1025 -
PR930 : K
Small PR1535 3
Large CR9025 CR9025
< PR930 PR930 »
£ a PR915 PR915 KW10 KW10 PDL025 KW10 KW10 =
< 2 PR1215 | PRi215 |[IEREEEIEE KW10 PR1225 - - 5 L
ol £ PR1225 PR660 S
o PR1535 | PR1535
Small =z
= (Depends on = M
? the vorkpice 1025 PR1025 KW10 KW10 PDL025 KW10 ) ) 3
a ) PR1225 KW10 PR1025
PR1535 | PR1535 PR1225 2
Glossy finish| ~ TC40N TC40N 28 N
TN620 TN620 @ %
= TN90 TN90 PR905 PR905  KPDOOT Tl keNs10 | Tc4oN [ES
£ VYOIV (PIll  PR1215  PR1215 = PDL025 KW10 R
3 PR930 PR930 KW10 KW10 KW10 PR1215 PT600M | KBN570 |8
g PR1115 | PR1115 GW15 GW15 GW15 S P
PR1215 VPN PR1535  PR1535 2
PR1225 PR1225 @
Stable PR1625 PR1625 B
— S
Glossy finish §g R
2 TC60M TC60M KW10 KW10 KW10 KW10 KW10 PR1515 |22
) PR1515 GW15 GW15 GW15 GW15 GW15 ) PR1115 |32
o PR1115 | PR1115
= PR930 PR930 =
Stable =
Wear Resistance [ 20)0) CA415D x
2 PR1225 [IPZEMM PR1210  PR1210 KW10 PR1225 KW10
= PR1230 | PR1535 KW10 KW10 GW15 KW10 - -
a PR1535 GW15
Toughness
Finishing KPD230  CA6535  KPD230
= TN100OM | CA6535 KPD0OO1 | PR1225 | KPDOOT
£ TN620M [MEEIPYIIN PR1210  PR1210 [GOGDEN PR1535 KW10 PRO15S )
= PveoM [ PR1510  PR1510  PDLO025 PR905
FEPR PR1535 KW10 KW10 PR1210
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Grade Properties

M Cermet
S - Coating .| Hardness of Substrate | _Fracture | Transverse
ymbol Color Main Component Layer Ratio ) (GPa) 'I&upggg?/sz)s St(ﬁgg)th
o TN610 Gray TiCN - 6.6 1,750 17.2 6.0 2,100
é TN620 Gray TiCN - 6.9 1,550 15.2 9.0 2,500
Eg TN620M Gray TiCN - 6.9 1,550 15.2 9.0 2,500
§ TN6020 Gray TiCN - 6.4 1,500 14.7 10.0 2,500
~ TN60 Gray TiCN+NbC - 6.6 1,600 15.7 9.0 1,760
TN9O Gray TiCN+NbC - 6.4 1,450 14.2 10.0 1,960
TN100M Gray TiCN+NbC - 6.7 1,520 14.9 10.5 1,860
TC40N Gray TiC+TiN - 6.0 1,650 16.2 9.0 1,570
TC60M Gray NbC - 8.1 1,500 14.7 10.5 1,670
[ CVD Coated Cermet
c - Coating . Hardness of Substrate | Fracture | Transverse
olor Coated Composition Layer Ratio HY) (GPa) 'I;:nu':?;;%sz)s S’zﬁgg)th
Gold TiICN+ALOs+TiN Thick Coating| 7.0 1,500 14.7 10.0 2,600
[l PVD Coated Cermet
. i Coating . Hardness of Substrate | Fracture |Transverse
ymbol Color Coated Composition Layer Ratio HY) (GPa) T(oMuﬁ(];\:S/sz)s St(ﬁgg)th
PV710 Gold MEGACOAT NANO Thin Coating | 6.6 1,750 17.2 6.0 2,100
PV720 Gold MEGACOAT NANO Thin Coating 6.9 1,550 15.2 9.0 2,500
PV730 Gold MEGACOAT NANO Thin Coating 70 1,450 14.2 10.0 2,500
PV7005 Blackish Red MEGACOAT Thin Coating 6.0 1,650 16.2 8.5 1,470
PV7040 Blackish Red MEGACOAT Thin Coating | 6.0 1,650 16.2 9.0 1,570
PV90 Gold TiN Thin Coating | 6.4 1,450 14.2 10.0 1,960
PV60M Gold MEGACOAT NANO Thin Coating | 6.6 1,600 15.7 9.0 1,760
[ CVD Coated Carbide
s - Coating .| Hardness of Substrate | _Fracture | Transverse
ymbol Color Coated Composition Layer Ratio HY) (GPa) 'I;:nuF?ahg%sz)s St(ﬁgg)th
CA310 Rose Gold TiCN+Al20s+Ti base Thick Coating| 15.0 1,570 15.4 12.0 2,780
CA315 Rose Gold TiCN+Al0s+Ti base Thick Coating| 15.0 1,570 15.4 12.0 2,780
CA320 Rose Gold TiCN+Al0s+Ti base Thick Coating| 15.0 1,570 15.4 12.0 2,780
CA415D Gold TICN+ALOs+TiN Thick Coating| 15.0 1,570 15.4 12.0 2,780
CA420M Gold TICN+ALOs+TiN Thick Coating| 14.5 1,600 15.8 13.0 3,400
CA4505 Blackish Gray TiCN+AL:0s Thick Coating| 15.0 1,790 17.5 9.5 2,350
CA4515 Blackish Gray TiCN+AL:O0s Thick Coating| 15.0 1,570 15.4 12.0 2,780
CA510 Gold TiICN+ALOs+TiN Thick Coating| 14.5 1,470 14.4 11.5 2,500
CA515 Gold TiICN+ALOs+TiN Thick Coating| 14.4 1,440 141 12,5 2,650
CA520D Gold TiICN+ALOs+TiN Thick Coating| 14.7 1,370 13.4 16.0 3,100
CA025P Gold TiICN+ALOs+TiN Thick Coating| 14.2 1,400 13.7 13.5 2,800
CA525 Gold TiICN+ALOs+TiN Thick Coating| 14.2 1,360 13.3 13.5 2,750
CA530 Gold TiICN+ALOs+TiN Thick Coating| 13.9 1,340 13.1 14.5 2,850
CA5505 Gold TiICN+ALOs+TiN Thick Coating| 14.7 1,730 17.0 10.0 2,540
CA5515 Gold TiCN+AI20s+TiN Thick Coating| 14.7 1,550 15.2 12.0 2,750
CA5525 Gold TICN+ALOs+TiN Thick Coating| 14.5 1,400 13.7 12.0 2,780
CA5535 Gold TICN+ALOs+TiN Thick Coating| 14.1 1,340 13.1 16.5 2,970
CAB515 Gold TICN+ALOs+TiN Thin Coating |  14.7 1,530 15.0 12.0 2,780
CAB525 Gold TICN+ALOs+TiN Thin Coating |  14.7 1,370 13.4 16.0 3,100
CAB535 Gold TICN+ALOs+TiN Thin Coating | 14.3 1,320 12.9 16.0 3,700
CR9025 Gold TiCN+TiN Thick Coating| 14.5 1,400 13.7 12.0 2,780
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[ PVD Coated Carbide

a
S . Coating .| Hardness of Substrate | _Fracture | Transverse ?—)
ymbol Color Coated Composition Layer Ratio HY) (GPa) 'I;c;nugah%%sz)s St(ﬁgg)th %
8
PR005S Blackish Gray MEGACOAT HARD Thin Coating | 15.0 1,750 17.2 8.0 2,000 =
PR015S Blackish Gray MEGACOAT HARD Thin Coating | 14.9 1,680 16.5 9.0 2,400 %g B
PR905 Bluish Violet TiAIN Thin Coating | 14.8 1,720 16.8 9.0 2,450 §°
PR915 Bluish Violet TiAIN Thin Coating |  14.1 1,700 16.7 11.0 4,140 8
PR930 Reddish Gray TiCN Thin Coating |  14.1 1,700 16.7 11.0 4,140 g C
PR1025 Reddish Gray TiCN Thin Coating | 14.5 1,600 15.8 13.0 3,400 g
PR1115 Purple Red TIiAIN Thin Coating 14.7 1,700 16.7 11.0 3,000 m
PR1210 Blackish Red MEGACOAT Thin Coating | 14.8 1,720 16.8 9.0 2,450 §: D
PR1215 Blackish Red MEGACOAT Thin Coating | 14.7 1,700 16.7 11.0 3,000 =
PR1225 Blackish Red MEGACOAT Thin Coating | 14.5 1,600 15.8 13.0 3,400 §§
PR1230 Blackish Red MEGACOAT Thin Coating 13.7 1,450 14.2 13.0 2,250 %E E
PR1510 Reddish Green MEGACOAT NANO Thin Coating | 14.8 1,720 16.8 9.0 2,450 2 3
PR1515 Reddish Green MEGACOAT NANO Thin Coating 14.7 1,700 16.7 11.0 3,000 8’
PR1525 Reddish Green MEGACOAT NANO Thin Coating | 14.5 1,600 15.8 13.0 3,400 é F
PR1535 Reddish Green MEGACOAT NANO Thin Coating | 14.3 1,320 12.9 16.0 3,700
PR1625 Reddish Green MEGACOAT NANO Thin Coating | 14.5 1,600 15.8 13.0 3,400 g’
PR1705 Silver MEGACOAT NANO PLUS | Thin Coating | 14.9 1,800 176 10.0 3,300 % G
PR1725 Silver MEGACOAT NANO PLUS | Thin Coating | 14.5 1,600 15.8 13.0 3,400 “
[l Carbide £ H
Hardness of Substrate | Fracture | Transverse | %
Symbol Color Main Component Ratio Toughness | Strength
(HV) (GPa) (MPa-m'?) (MPa) 4
KW10 Gray WC+Co 15.0 1,650 16.2 10.0 1,470 g J
GWO05 Gray WC+Co 14.9 1,800 176 10.0 3,300 §
GW15 Gray WC+Co 14.7 1,700 16.7 11.0 3,000
GW25 Gray WC+Co 14.5 1,600 15.8 13.0 3,400 % K
SWo5 Gray WC+Co 15.0 1,790 17.5 9.5 2,350 @
SW10 Gray WC+Co 14.8 1,720 16.8 9.0 2,450 ®
SwW25 Gray WC+Co 14.7 1,370 13.4 16.0 3,100 g L
M DLC Coated Carbide -
S - Coating . Hardness of Substrate | Fracture |Transverse =z
ymbol Color Coated Composition Layer Ratio HY) (GPa) 'I;:nulgggglsz)s St(ﬁgg)th = M
«
PDL0O10 Rainbow Color Thin Coating 15.0 1,650 16.2 10.0 1,470
PDL025 Rainbow Color Thin Coating | 14.5 1,600 15.8 13.0 3,400

uolewJoju| AL Butuany
jeoluyosy  SHEd areds 10} S]00]
=) O 2

xopu|
-

A21






