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Insert Grades

Summary of Insert Grades Vs

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
Workpiece Steel A Cast Iron
Material (Carbon steel / Alloy steel) Stainless steel / Cast steel (Gray cast iron / Nodular cast iron)
Cutting Range |Finishing < ————=—====== Roughing|Finishing < —————=======» Roughing|Finishing < ———=="> Roughing
Classification PO1 P10 P20 P30 P40 Mo1 M10 M20 M30 M40 Ko1 K10 K20 K30
610
(_TN6010 )
TN Series
£ | TC Series
3
PV Series PV90 PV90
MEGACOAT PV7010
(PV Series) PV7025
MEﬁA‘\ﬁgAT PV710
(PV Series) PV720 PV720
0
CA6515 A
CA6525 ) A320
CA4120
CA Series CA4505
CA4515
& CA5515
-_'g C CA5525 D)
8 (_ CA5535 )
o ————
g 930 PR930
s P PR1025
S .
L) PR1025 PR1125
MEGACOAT
(BT T — —
\ \
ME&:SSAT PR1425 PR1425 )
[ JE R
(PR Series) PR1535 PR1535 )
{ KA30 )
KT66
c . A66
sramie [ PTooom
Carbide p—
GW15
KBN475
CBN KBN60M
KBN900




M Turning

Workpiece
Material

Non-ferrous Metals

Difficult-to-cut Materials

Hard Materials

(Aluminum / Non-ferrous metals / Non-metals) (Heat-resistant alloys / Ni-base heat-resistant alloys) (Hardened steel / Chilled cast Iron)

Sintered Steel

Cutting Range |Finishing<ZJ—===>> Roughing| Finishing <ZJ====>>Roughing | Finishing <J=—===> Roughing| Finishing <<J=—===> Roughing
Classification NO1 | N10 | N20 | N30 | SoO1 \ S10 S30 | HO1 | H10 | H20 | H30 | Ot 10 20 30
q CA6515
CA Series G520,
PR Series PR1125
[ PR1305
2 | MEGACOAT :me
& | (PR Series)
o PR1325
2 | MEGACOAT PRO05S -
3 HARD
©O | (PR Series) RIS
MEGACOAT
NANO
(PR Series)
c t TN6010
erme TG0
—
Ceramic KS6030
00
B 0
CBN =
BN900
BNO
BN10 (KBN65M
MEGACOAT : KBN70M
BN30 KBN570
Workpiece Non-ferrous Metals Difficult-to-cut Materials Hard Materials Sintered Steel
Material (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast Iron)
Cutting Range |Finishing<Z<l—===> Roughing| Finishing <<J====>Roughing|Finishing <<====>> Roughing| Finishing <<====2> Roughing
Classification NO1 | N10 | N20 | N30 | SO1 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 | O1 10 20 30
38| MEGACOAT
‘g’e NANO
o8| (PR Series)
Carbide
DLC Coated
Carbide
PCD

. . Steel
eilel et LR (Carbon steel / Alloy steel)

B PVD Coated Carbide for Small Parts Machining

Stainless steel / Cast steel

Cast Iron
(Gray cast iron / Nodular cast iron)

Cutting Range [Finishing <Jl————=—========J> Roughing|Finishing <—————=========> Roughing|Finishing <<{======== Roughing
Classification PO1 P20 ‘ P30 P40 Mo1 ‘ M10 ‘ M20 M30 M40 K01 K10 K20 K30
( PR930
) PR1025
() PR Series
S
S
= PR1115
° |
e 'g';:gg_%g PR1225 ( PR1225 )
©
o I I I
O | MEGACOAT PR1535 C PR1535 D)
NANO — I I
(PR Series) PR1425 C IPFI1425 ‘ D
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Insert Grades

Summary of Insert Grades Vs

M Grooving / Cut-off / Threading

. . Steel . Cast Iron
Workpiece Material (Carbon steel / Alloy steel) Stainless steel / Cast steel (Gray cast iron / Nodular cast iron)

Cutting Range |Finishing <J{————==—==p> Roughing|Finishing <J{————0—ssSp> Roughing|Finishing <J=—==>> Roughing
Classification PO1 P10 P20 P30 P40 Mo1 M10 M20 M30 M40 KoO1 K10 K20 K30

MEGACOAT

(PV Series) PV7040 PV7040
5 TN620
E . TN6020 TN6020
© | TN Series E—
o TN60

TN90
(TC40N) TC40N)
TC Series £40 Cjﬁ CJﬁ a
TC60M TC60M
CR Series ( CR9025 D) ( CR9025 D)
PR630
D) PR660 )
[} PR Series QZI:)PRMS L PRI05_
._'g PR930
s PR1025 PR1025 )
o
= PR1115
£ | MEGACOAT PR1215 PR ) [ Pri2is I
8 (PR Series) ( PR1225 )
\ \
MEGACOAT @E—EE )
NANC_) PR1535 ( PR1535 )
(PR Series) 05 ( PR1625 ‘
Ceramic
PT600M
Carbide

a q Non-ferrous Metals Difficult-to-cut Materials Hard Materials g
IR iatdl (Aluminum / Non-ferrous metals /Non-metals)  (Titanium / Titanium alloys)  (Hardened steel/ Chilled cast Iron) Sl Ca

Cutting Range |Finishing <J—==2>Roughing|Finishing<J—==2> Roughing|Finishing <Z—==2> Roughing |Finishing <<—==2>Roughing
Classification NO1 | N10 | N20 | N30 | SO01 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 | O1 10 20 30
- o
£ 2| MEGACOAT PRIZ15
O 5| (PR Series) PR1225
oo
Cermet (C_TN60
Ceramic
Carbide E
DLC Coated Carbide PDL025
KBN510 e aNE-
CBN T KBN570 )
KPDO0O1 KPDOO1
KPD010




M Drilling 7
=3
: : Steel i Cast Iron @
R (Carbon steel / Alloy steel) Stainiess steel / Cast steel (Gray cast iron / Nodular cast iron) =3
Cuiting Range  [Finishing <———=—===p> Roughing|Finishing << ————=======0> Roughing|Finishing <7——====P>Roughing| _
Classification | P01 P40 | Mo1 | M10 | M20 [ M30 | M40 | Kol | K10 | K20 [ K30 | £
CA Series CA520D C CA6535 D 23 B
[ PR660 &
] PR Series (J—&.;’—)
2 __ PRss| PR830 9
«© ST =
O | MEGACOAT PR1225 C PR1225 ) - -
T | (PR Series) S TPET] [ PR1210 g C
- E— oS
S | MEGACOAT ”
o NANO C PR1535 ) m
(PR Series) =
% D
Carbide o
z9
f ] Non-ferrous Metals Difficult-to-cut Materials Hard Materials 88
LTS T LR L (Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys) (Hardened steel / Chilled cast Iron) gi; E
Cutting Range |Finishing <Z——————==—=0>Roughing Finishing <<—————==—==> Roughing|Finishing <<—————=—===>Roughing| @ 7
Classification NO1 N10 N20 N30 S01 S10 S20 S30 Ho1 H10 H20 H30
| By [ PR30 | " F
88| (PR Series) a3
ceree - - 2
¢ G
>
M Milling @
. . Steel q Cast Iron o
EEREEE (Carbon steel / Alloy steel) Stalniess steel / Cast steel (Gray cast iron / Nodular cast iron) g» H
Cutting Range |Finishing <<-——————————=={p> Roughing|Finishing < ———————————=—==> Roughing|Finishing <—======> Roughing| =~
Classification | P0O1 | P10 | P20 | P30 | P40 | M01 | M10 | M20 | M30 | M40 | KO1 | K10 | K20 | K30 |
>
- _ TN620M NGO 3 J
£ TN Series S TOOM 2
g TN100M — T @
TC Series (_TCeOM ) (_TC60M 5
CA Series ‘ CA6535 = K
S | PR Series PR830 E
_n T T T
& | MEGACOAT C PR1225 )
O | (PR Series) 210 ®
2 S L
g | MESACOAT PR1525 (_PRISZ5_ ) g
w
© (PR Series) C PR1535 D
=
Carbide EM
«Q

Non-ferrous Metals Difficult-to-cut Materials Difficult-to-cut Materials Hard Materials
(Aluminum / Non-ferrous metals / Non-metals) (Heat-resistant alloys / Ni-base heat-resistant alloys) ~ (Titanium / Titanium alloys) (Hardened steel / Chilled cast Iron)

Workpiece Material

=5
el
Cutting Range |Finishing<Z—===2> Roughing|Finishing<<—===2> Roughing|Finishing<Z——===2>> Roughing|Finishing <<—==>> Roughing § &N
Classification NO1 | N10 | N20 | N30 | SO1 | S10 | S20 | S30 | SO1 | S10 | S20 | S30 | HO1 | H10 | H20 | H30 5‘?
o | CA Series -
3 2
2 | MEGACOAT ]
8 | (PR Series) % P
B | MEGACOAT @
s NANO | PR1535 ] PR1535 s,
O | (PR Series) c3
32 R
22
Carbide g
DLC Coated Carbide _
>
CBN g T
KPDO001
PCD KPD010 KPD010
KPD230
KPD250
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Insert Grades

! I" Cerm

Cermet

Insert Grades

A6

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.

M Features of Cermet and PVD Coated Cermet

Classification Symbol Color (C'r:tlg dcg;]n‘:)%r;i?gn) Advantages and Applications
. - High wear resistant cermet due to three types of special reinforcement technology
TN610 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
TN6010 . e
(Super Micro-Grain) Gray TiCN - Application : Uncoated cermet for steel
E TN60 Gray TiICN+NbC |- Application : Machining of steel, continuous to interruption
3 (Su;e-r'\:d?c?oz- grain) Gray TiCN - Application : Uncoated cermet for grooving of steel
R - Tough cermet for milling with excellent balance of wear resistance and toughness
P TN620M Gray TiCN - Application : Millig 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
TC40N @ TiC+TiN - Good balance of wear resistance and toughness
y - Application : Grooving and threading of steel
:.'g PV710 Gold TiCN - Superior wear and adhesion resistant MEGACOAT NANO on the high wear resistant cermet
33 (MEGACOAT NANO) |- Application : Long tool life and stability in high speed continuous machining of steel, excellent surface
§g PV720 Gold TiCN - Superior wear and adhesion resistant MEGACOAT NANO on the special reinforcement cermet
== (MEGACOAT NANQ) |- Application : First choice PVD coated cermet for steel machining, high efficient machining and high quality surface finish
2 (Supz‘lld?c:?t:grain) Blar:ISSh (MEE‘SC';‘O AT) - Application : Long tool life in steel machining
E 5 =
g (Sup':r\:llzc?:grain) Bliglélsh (MEEIS-:G(«;(')\‘O AT) - Application : PVD coated cermet for steel machining
E | pv7040 Blackish TiC+TiN - MEGACOAT Cermet for Grooving
g red (MEGACOAT) |- Application : Excellent surface finish and longer tool life in steel grooving
Q
<
K (u.'j PV7005 Blackish TiC+TiN - Heat-resistant MEGACOAT on cermet with excellent wear resistance
- = red (MEGACOAT) |- Application : High speed finishing of gray and nodular cast iron
-as ron
M Application Map BTN Series
(Uncoated Cermet)
5 PV700S TN610 : Superior wear resistant cermet
T PV710 TN620 : Superior fracture and wear resistance
3 TN610 | )
9]
g ; M PV Series
3 L0 T
I " 5 (MEGACOAT NANO Cermet)
z . .
3 | : V] H PV710 : Long tool life and stable machining of steel
S o o | St Cartide } at high speed and continuous
_ : PV720 : High efficiency and excellent surface finish
Low « Fracture resistance (Toughness) — High (1 st Choice)
Continuous Light Interruption Interruption
M PVD Coating M Properties of PVD Coating
PVD (Physical Vapor Deposition) “0 MEGACOAT NANO
~ 35
Reacted Gas (Nf) ncglgg";c‘seam) ?(; © .TiCN .
€) otation)
2. 11" Revolution) @ TiAIN MEGACOAT
N g 25 ]
T o TN
(]
* 15
@ Features 10
1) Less deterioration 400 600 800 1,000 1.200 1,400
Coaling Material (i) 2) No loss of Bending Strength it °
(Earth) 3) Excellent Chipping resistance Oxidation temperature ('C)
Processing temperature : 400 ~ 600°C |“I Sou SRR e High




Hybrid Cermet -

Uncoated Cermet MEGACOAT NANO Cermet

TN610/TN620 PV710/PV720

Three types of special reinforcement technology (Hybrid Technology) realized the superior

sepeln) Lesuy|

S}asu| a|qexapu|
Buuing
(vy)

surface finish and stability % c
3
E<"
1 Excellent surface finish ¢ D

= w
Combining the conventional cermet bonded phase (nickel, cobalt) Surface finish comparison  Cutting Conditions : Vc=180 ~ 0 m/min (Constant rate), ap = 0.5 mm g8
L . . . (Internal evaluation) f=0.1 mm/rev, Wet, CNMG 120404 type Workpiece Material : S10C g'.; E
and the special high melting point metallic bonded phase 2
3=
. . . PV720 Competitor A @
Minimizing softening bonded phase at cutting and
high deposition resistance and excellent finishing surface quality g F
3
Special reinforcement technology 1 Surface Finish
High melting point 249 — 00 o
“Hybrid Bonded Phase” High speed 3
e G
o :
onded pnase Low speed . Good . Bad
Surface Roughness " H o
(24~215) o o R IR ) = H
l v Al it Al | ATt a1 A i =1
High meltinglpoin (Ve = 15~55 m/min) : i " ins : 1 ) (
metawndgd phase 05 1 5 2 25 3 35 4 5 5 [";;] 05 1 15 2 25 35 4 45 S[m;] _|
3
[0
g J
>
«Q
2 Excellent fracture resistance 9
= K
«
Improved strength by uniform micro grain hard phase and superior compressive stress by high melting point bonded phase. Fracture resistance improved @
s
2L
Special reinforcement technology 2 Micro grain “Hybrid Hard Phase” Compressive residual stress in hard phase (internal evaluation) &
High (1] =
203 :
=M
«

Low

TN620 Conventional
micro grain cermet R

N Buluing
10} S|00]
=

sled aredg I
e

l Excellent wear resistance

e
Surface TN620 structure Inner [S) §
. . ) . High wear _resistance . _(_509;1 chipping resi_§tan ar shoclf resistan_ce_ g{ g R
Excellent fracture resistance with the surface-hardened layer using the gradient T R e T S g
composition technology ;
) , 5
Good balance of stable wear resistance and fracture resistance 120 § T

TN620's inner structure has high toughness and chipping resistance as well as
thermal shock resistance. Surface area has higher hardness and wear resistance
compared to the conventional micro grain cermet S. (see the attached chart)
(Internal evaluation)

Hardness (%)

Conventional S

M ———

o
o

0

0 0.1 0.2 03 0.4
Distance from sintered body surface (mm)
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Insert Grades

Ill Coated Carbide (Turni

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.

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

CVD (Chemical Vapor Deposition)

Reactor

Heater

Products (Inserts)

Vacuum pump

@ 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 layer providing high wear resistance
CAS10 Gold TICN+ALOs+TiN - Application : High speed and high efficiency steel machining
. " - Improved wear resistance and stability due to special substrate with heat deformation resistance and hard and tough coating layer with reinforced interface
CAS15 Gold TICN+AEO+TIN | Application : Light nterrupted machining of steel
- Tough CVD Coating and Substrate with Excellent Wear Resistance, Improved Fracture
CA025P Gold TiCN+ALOs+TiN Resistance, 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 and tougher coating layer and reinforced interface
CAS525 Gold TICN+ALO=+TIN - Application : Interrupted to general machining of steel
n . - Special tough substrate and tough coating layer providing high stability and wear resistance
P CA530 Gold TICN+ALOs+TiN - Application : General to heavy interrupted machining (stability oriented)
CA5505 Gold TICN+ALOw+TIN . Apphga.non : High §peed 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
- " - 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
M CA6515 Gold TICN+ALO+TIN Application : Continuous machining of stainless steel
: . . - Specialized carbide substrate for machining stainless steel, excellent notching resistance and toughness
Stainlss steel CA6525 Gold TICN+ALOs+TIN - Application : First choice for general machining of stainless steel, from finishing to roughing, continuous to interruption
Rose . . - Grade for high-speed continuous machining and improved tool life through the deposition of a thickened Al,O; coating layer
CA310 Gold TICN+ALO-+Ti base | Application : For finishing to roughing of gray cast iron
- High efficiency and long tool life
Rose . . For continuous to interrupted machining with a good balance of wear resistance and stability
CA315 Gold TICN+AL:Os+Ti base - Excellent performance for machining gray and nodular cast iron
For machining of nodular cast iron
Rose . . - Improved stability with CVD layer structure with high adhesion
K CA320 Gold TICN+ALOs+Ti base - Application : Heavily interrupted or High-speed machining for Nodular Cast Iron. 1st Recommendation for the FCD500 or higher application
CA4120 Gold TiCN+AOs+TiN - Application : Roughing to heavy interrupted machining of nodular cast iron
ast iron
Blackish - Stable, longer tool life due to improved bonding strength of coating layers and special treatment of the surface
CA4505 r TiCN+Al:Os of the top coating layer
gray - 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 : First choice for gray cast iron and nodular cast iron in light to heavy interrupted

machining




CVD Coated Carbide Grade for Steel

CAO025P

Next Generation CVD Coating for Longer Tool Life

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

Wear Resistance Comparison (internal Evaluation)

0.30
m CA025P

B Competitor A
0.20|---- ™ Competitor B

0.25

0 10 20 30 40 50
Cutting Time (min)
Wear Comparison (Internal evaluation) Cutting Time 25.2 min
CA025P Maintains Smooth and Flat Surface with Stable Tool Life

CA025P Competitor A

Stable Wear on Surface Unstable Wear Pattern

Cutting Conditions : V¢ = 300 m/min, ap = 1.5 mm, f = 0.3 mm/rev, Wet
Workpiece Material : SCM435

Excellent Fracture Resistance

New Substrate with High Stability Provides Excellent Chipping Resistance

Fracture Resistance Comparison (nternal evaluation) Average of 5 times
CA025P

Competitor A

Competitor B

0 2,000 4,000 6,000 8,000 10,000 12,000

Number of Impacts

Cutting Conditions : V¢ = 250 m/min, ap = 1.5 mm, f = 0.35 mm/rev, Wet
Workpiece Material : SCM440 (with 4 Slots)

CAO025P (50.4 min)  Competitor A (29.4 min) Competitor B (42 min)

Good Surface Condition

Cutting Conditions : V¢ = 300 m/min, ap = 1.5 mm, f = 0.3 mm/rev, Wet
Workpiece Material : SCM435

Plastic Deformation Comparison under High Temperature (internal Evaluation)
Comparison with Competitor A

CA025P

Competitor A

25 50 75 100

Small < Deformation Amount— Large

Excellent Adhesion Resistance and Chipping Resistance

Specialized Post-coating Process Prevents Adhesion

Adhesion on the Edge after Cutting (intermal evaluation)

Specialized Post:

Not Specialized Post-coatin

-coating
. - g

Wide Area of Adhesion

Less Adhesion
* Adhesion Area Appears White

Cutting Conditions : V¢ = 270 m/min, ap = 1.0 mm, f = 0.1 mm/rev, Wet
Workpiece Material : SCM440 (with 4 Slots)

ol sieq oreds '”j’(",g‘fggfl Bujnn  siooLpios  Bugug  Bupeeiyl  go-md  Bumoory  Buuog S?j‘;j‘f;‘fu"\'s feusoix3  sooLaodsnen Vg P sepeig vesu
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Insert Grades

Ill 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

I Coated At
Classification | Symbol Color Composition Advantages and Applications
PR915 Bluish " Lo . ’ - -
(Super MicroGran) | violet TiAIN - Application : Stable and reliable high precision machining of steel
PR930 |Reddish 8 L - ) . .
(SuperlicoGran) | gray TiCN - Application : Low machining speed, precise machining with sharp edge
PR1005 Reddish TICN - TiICN base PVD coated hard micro-grain carbide
gray - Application : Turning of free-cutting steel, longer tool life achieved through anti-adhesion performance
P PR1025 derg;?h TiCN - Application : General machining of steel and stainless steel, stable and longer tool life
Steel PR1115 Purple TiAIN - Superior oxidation resistance with well balanced wear resistance and toughness
- red - Application : Machining of steel and stainless steel, for grooving, cut-off and threading
PR1215 Blackish MEGACOAT | Sup(Ierlo.r we.ar and IOX|dat|on.-reS|ste.1nt MEGACOAT on mlcrc.>-gra|n carbide sub§trate N
red - Application : Superior adhesion resistance and longer tool life for steel and stainless steel machining
PR1425 Blackish | MEGACOAT |- New coating technology [MEGACOAT NANO] is applied. Nano thin multi-layer coating performs superior wear resistance and high oxidation resistance
red NANO - Application : Various applications of machining steel, High speed machining of stainless steel, extended tool life
PR1625 Reddish | MEGACOAT |- Nano thin multi-layer coating, [MEGACOAT NANQ] provides superior wear resistance and high lubrication.
green NANO - Stable Machining and Long Tool Life for Grooving of Steel and Stainless
PR1125 Purple TiAIN - Hard TiAIN base PVD coated super micro-grain carbide, superior toughness and heat resistance
red - Application : Finishing and light interrupted machining of stainless steel
Blackish - Superior wear and oxidation-resistant MEGACOAT on micro-grain carbide substrate
M S red MEGACOAT - Application : Light interrupted to interrupted machining of stainless steel
: PR1515 Reddish | MEGACOAT |- Nano thin multi-layer coating [MEGACOAT NANO] on micro-grain carbide substrate improved wear resistance and stability
Stainless seel green NANO - Application : Threading of stainless steel
PR1535 Reddish | MEGACOAT |- Nano thin multi-layer coating [MEGACOAT NANQ] improved wear resistance and stability
green NANO - Application : Medium to roughing of stainless steel and heat-resistant alloys, cut-off of stainless steel
K Bluish ) - Smooth fine surface PVD coated hard carbide with plastic deformation resistance
PR905 " TiAIN s o .
violet - Application : Suitable for machining gray and nodular cast iron
PRO05S Blackish | MEGACOAT |- Superior high temperature properties of special carbide substrate and excellent heat-resistance of MEGACOAT HARD enables high wear resistance
gray HARD - Application : Finishing and high speed application 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
S PR1305 Blackish MEGACOAT | MEQACQAT qn .ha.rd and superior heat-resistant carbide, superior wear resistance
r—— red - Application : Finishing of heat-resistant alloys
teal-fesistant alloys
) PR1310 Blackish MEGACOAT | MEGACOAT on hard and superior heat-resistant carbide, superior wear and oxidation resistance
red - Application : First choice for continuous and light interrupted machining and finishing of heat-resistant alloys
Blackish - MEGACOAT on tough carbide
R red MEGACOAT - Application : Light interrupted machining and roughing of heat-resistant alloys

B Properties of PVD Coating

40

35

30

25

20

Hardness (GPa)

TiCN

°® TIAIN

.TiN

MEGACOAT HARD

MEGACOAT NANO

MEGACOAT

400

600

1L { {0

800

1,000

1,200 1,400

Oxidation temperature (°C)

Oxidation resistance High




M Application Map ;
- Steel - Stainless steel o
-
High High -

[Ve=150 [Ve=125m/min~] = %g‘ B

Medium Medium g

[Ve=75~150m/min] ] [Ve=50~125m/min] ] g
20

| g C
Low Low g
[Ve=75mmini{ ] PR 930 PR1535 wesomminitT)| | PRY30 PR1535 e
m

Continuous Light Interruption | Heavy Interruption Continuous Light Interruption | Heavy Interruption %;- D
L OO 00 | His e 00 1 Q0 | & :

@ Cutting edge quality (Sharp edge insert)
PR1225 / PR1425 Competitor A Competitor B

Buluiyoepy
SUEd |lews
m

g
= F
«Q
@
o
e G
3
«Q
<Superior edge-sharpening performance and Smooth surface> <Delamination (coating peeling) and rough surface> 5
C
MEGACOAT Series (PR1225/PR1425) shows high edge sharpening performance and adhesion resistance. (Internal evaluation) &
3
M Features of PR005S / PR015S g 4
1) Improved thermal properties help to reduce sudden fracture and decrease edge wear a
Improved thermal conductivity by optimum distribution of WC coarse grains
Resists heat concentration at the cutting edge to promote stable machining g K
S
2) Improved wear resistance with MEGACOAT HARD coating @
Excellent wear resistance with high-hardness and resists boundary damage with improved thermal properties »
o
= I8
Fracture Resistance Comparison (internal evaluation) Wear Resistance Comparison (Internal evaluation) g‘
@
0.30 Cutting Time : 3.5 min
PRO15S *Competitor D could only reach 2.6 minutes. =
02 PRO05S S M
Competitor A N
Eoa
‘ e g
Competitor B 5 3 o
9 =0
E 0.15 8 9_.. N
0 20 40 60 80 100 5 =<
Number of impacts c =00 "
p: Average Value of 4 Corners . PR005S ‘%’
Cutting Conditions : Vc = 25m/min, ap = 1.0 mm, f=0.10 mm/rev, 0.05 M Competitor C @ P
Wet CNMG 120408 type Workpiece Material : Nickel-based Superalloy I Competitor D ~
Cylindrical Workpiece with 1 Flat Face 7

0 1 2 3 4 5
Cutting Time (min)

Cutting Conditions : Vc= 60 m/min, ap = 1.0 mm, f=0.20 mm/rev, Wet,
CNMG 120408 type
Workpiece Material : Nickel-based Superalloy
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Insert Grades

/ Drilling)

M Features of PVD / CVD Coated Carbide

PVD Coated Carbide (AEGACOAT / 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 (Al.0s) coating with high-thermal stability is applied on a
tough carbide substrate. Superior fracture resistance and wear resistance.

Heat-resistant alloys

Classification | Symbol Color Coate_d_ Advantages and Applications
Composition
PR830 Gold TIAINTIN . Impr.ove.d hl-gh .te.mperature stability and wear resistance by TiAIN base PVD coating
- Application : Milling of steel
Blackish - Superior wear and oxidation-resistant MEGACOAT on a special tough carbide substrate
P AR red MEGACOAT - Application : Stable and high feed milling and drilling of steel
Reddish - New coating technology [MEGACOAT NANO] is applied. Nano thin multi-layer coating performs superior wear resistance and high oxidation resistance
PR1525 green MEGACOAT NANO - Application : Stable and longer tool life for milling of steel and stainless steel
TiCN+AI203+TiN |- Combination of High toughness substrate, Coating crystal control technology and advanced layer adhesion coating allow both wear and fracture resistance
CA520D Gold . . o ) e
(CVD) - Application : 1st Recommendation for drilling of steel (at high speed application)
M Blackish - Superior wear and oxidation-resistant MEGACOAT on micro-grain carbide substrate
s AR red MEGACOAT - 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
SRl red MEGACOAT - Application : Highly efficient stable milling and drilling of gray and nodular cast iron
PR1510 Reddish MEGACOAT NANO!’ Newlcoaltinq 1gchno|ogy [MEGACOAT NANO] is applied. Nano thin multi-layer coating. performs superior wear resistance and high oxidation resistance
green - Application : Highly fracture resistance and wear resistance for gray and nodular cast iron
K TiCN+AI203+TiN |- Special carbide substrate for cast iron, coating crystal control technology and advanced layer adhesion coating enable superior wear resistance
CA415D Gold R ) " . . -
(CVD) - Application : 1st Recommendation for drilling cast iron (at high speed application)
TiICN+AIl203+TiN |- Kyocera's unique crystal control technology and advanced layer adhesion CVD coating with superior wear resistance and toughness
CA420M Gold . )
(CVD) - Application : Milling of gray and nodular cast iron
Reddish - Nano thin multi-layer coating [MEGACOAT NANQ] improved wear resistance and stability
PR1535 green MEGACOAT NANO - Application : For milling of Ni-base heat-resistant alloys, titanium alloys and precipitation hardened stainless steel
CA6535 Gold TiCN+Al20s+TiN |- High heat-resistance and wear resistance with CVD coating
(CVD) - Application : For milling of Ni-base heat-resistant alloys and martensitic stainless steel




@ New grade for heat-resistant alloys and

difficult-to-cut materials

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

P R 1 535 (PVD)For Ni-base heat-resistant alloys, titanium alloys and precipitation hardened stainless steel

Suitable for variety of workpiece materials
Stable machining by preventing sudden insert fracture

Suitable for high-efficiency machining

CA6535

For martensitic stainless steel and Ni-base heat-resistant alloys
High heat resistance and wear resistance with CVD coating
Improved stability due to thin layer coating technology

New Development

High Toughness
Substrate

Smooth & less adhesion improved stability

Prevents oxidation and wear of coating layer due &
to high heat-resistance of aluminum oxide

Special Interlayer
Prevents peeling of coating layer

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

coating [MEGACOAT NANO]

PR1535

M Tool Life Comparison

e Ni-base heat-resistant alloys

0.40
0.35
0.30
0.25
0.20
0.15
0.10

Wear (mm)

0.05
0.00

""""""""""""""""" Fracture T
"""""""" Competitor Acvo) _/~ KYOCERA "™~
................................. CA6535 ...
0 5 10 15 20 25

Cutting Time (min)
<Cutting Conditions> Vc=50m/min,ap=1.0mm,fz=0.15mm/t, Wet

(Internal evaluation)

For Ni-base heat-resistant alloys, titanium alloys and precipitation hardened stainless steel
Stable machining and longer tool life in milling by special nano thin multi-layer

MEGACOAT base
multi-layer composition

e Martensitic stainless steel

Wear (mm)

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

KYOCERA
CA6535

Cutting Time (min)
<Cutting Conditions> Vc=300m/min,ap=2.0mm,fz=0.2mm/t, Wet
(Internal evaluation)

Longer tool life and more stable machining than competitors!
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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
- GW15,GW25 : Suitable for machining non-ferrous metals and non-metals
- SW series : Suitable for machining of titanium and titanium alloy

Insert Grades

M Features of Carbide

Classification | Symbol Color | Main Component Advantages and Applications
- 1ISO identificati I K ide (K10 rel t
KW10 Gray WC+Co SO .|der.1 i |(?a ion syrnbo c.arblde (K10 relevant) .
- Application : Machining cast iron, non-ferrous materials and non-metals
N GW15 Gray WC+Co -1SO .ider?tificfation sty.mbol K c.arbide (K10 relevant), t_ough micro-grain carbide
- Application : Machining cast iron, non-ferrous materials and non-metals
s s GW25 Gray WC+Co -1SO .ider)tifi(?ati.or.] symbol Kcarbide (K.’.SO relevant)
- Application : Milling operations of aluminum
- 1SO identificati I K ide (K I t
SWO5 Gray WC+Co SO .|der.1 i u,ja ion §ymbo carbide ( 05 re evan.) . -
- Application : Titanium alloys for continuous machining and finishing
S SW10 @& WC+Co - ISO identification symbol K carbide (K10 relevant)
(Made to order) Y - Application : Titanium alloys for continuous and light interrupted machining
SW25 @ WC+Co - ISO identification symbol K carbide (K25 relevant)
(Made to order) Y - Application : Titanium alloys for interrupted and light interrupted machining
I I | DLC Coated Carbide

DLC Coated Carbide

‘? 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

Q ’ =a - Excellent surface finish achieved through anti-adhesion performance
0

I Features of DLC Coated Carbide

P Coated P
Classification | Symbol Color Composition Advantages and Applications
PDLO10 Rainbow c - High Hardness with Kyocera’s Proprietary Hydrogen-free DLC Coating
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
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

120

-

5
8
=)
o
3
°
3
2
[ ]

[

il

............................................. PDLO10 / PDLO25 @ PDL025 Competitor A

=
& 80
g
g 60
1:__1% Cutting Conditions : V¢ = 800 m/min, fz=0.1 mm/t, ap X ae =3 X5 mm, Dry
40 Competitor Brrssssssssmmmsmsnssneneeees Cutter Dia. 925 mm  Workpiece Material : A5052
® Hydrogen-free DLC Coating Cutting length : 57 m (Internal evaluation)
20 b @ Competitor A

DLC Coating with Hydrogen

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

I Main Component | Coating | Hahessof Stk | Frachure Toughmess | Tiensterse Stengh o
Classification |  Symbol Color (asilows | Layer | (GPa) |(MPam™| (MPa) Advantages and Applications
) : - Aluminum Oxide ceramic (Al,O5)
b Sl AlOs e “u 750 - Application : Finishing of cast iron at high cutting speeds without coolant
K . - Silicon nitride ceramic (Si;N;)
KS6050 Gray SieNs ) e 2l Lty - Application : Roughing and interrupted machining of cast iron. Focusing on stability. (with or without coolant)
CS7050 Grayish| SisN4 Thin 15.6 8.0 1200 - Silicon nitrice ceramic (SiN,) + CVD Coated Carbide (Special Al,0; COAT)
white | (Sl 40,0041 | coating . : ’ - Application : Finishing and continuous machining, and high speed and high efficient machining. (with or without coolant)
) : - Aluminum Oxide and Titanium Carbide ceramic (Al,O4+TiC)
K LI Eliaels | ALGAITS = 4ol 550 - Application : Semi-roughing to finishing of cast iron, and hard materials
ALOTIC| Thin - TiN PVD coated Aluminum Oxide and Titanium Carbide cerarmic (TiN coated ALO,+TiC)
H Al Gold (TIN COAT)| coating A ol 980 |, Application : Semi-roughing to finishing of hard materials
PT600M Blackish | ALOs+TiC| Thin 20.1 4.1 080 |’ Heat-resistant MEGACOAT on Aluminum Oxide and Titanium Carbide ceramic (AEGACOAT Al,0,+TiC)
Hard Materials red |(MEGACOAT)| coating : : - Application : Semi-roughing to finishing of cast iron, hard materials and hardened roll materials
KS6030 Gray | SIAION _ 15.2 6.0 600 | SiAIQN .Cer?nTiC. Wi.th superior wear res!sllance and high. resistance against boundary wear
S - Application : Finishing to medium machining of heat-resistant alloys
KS6040 Brown | SIiAION _ 16.7 7.0 900 |° ngh. sta.blllty SlAION ceramic wnh. wear resistance and fracture resistance
- Application : Roughing of heat-resistant alloys

M Application Map

® Cast Iron ® Hard Materials ® Heat-resistant alloys
< < <
= =y k=
= CS7050 T ( T
T R T PT600M T
o 3| (| aesn 3
g 2 A 2
n 2] 2]
= o =) v
£ £ £
g KS6050 g ~ s
(&} o J o
l l KT66 l
—
g E 2 KS6040
J
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
—_ _ N
n D o
o o o
o o o

P
o O
o O O

Al203+TiC Ceramic

"\5 Al2Os Ceramic
_—

‘% S~
Carbide \\ 5\

High Speed Sted N Cermet

N
200 600 1,000 1,400

Temperature (°C)

o O o O @

M Properties of PVD Coating

40
35
30
25
20

Hardness (GPa)

P TiCN o
° TIAIN MEGACOAT
PY TiN
400 600 800 1,000 1.200 1,400

Il { fLon

Oxidation temperature ("C)

Oxidation resistance High
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! I" CBN (Cubic Boron Nitride)
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CBN (Cubic Boron Nitride) is second only to diamond in hardness, and is a
synthetically produced material with high thermal conductivity.

Features

- Superior wear resistance when machining hard materials

| - Suitable for high speed machining of hard materials, sintered steel and cast iron
- High thermal conductivity provides stable machining
M Features of CBN
Classification Symbol Color Ave.(%rm)5|ze HaMzescg‘cl)l:'S;b)strate Tranzﬂséﬁingth Advantages and Applications
- Excellent wear resistance and crack resistance, non-coated CBN
KBN510 Black 2 28 1,000 | Application : Finishing and continuous machining of hardened die steel
KBN525 Black | 1and under 25 1,250 |- Application : General purpose for hardened steel
H KBNO5M q ~ - Heat-resistant MEGACOAT on highly heat-resistant CBN substrate
(MEGACOAT) Blackishred | 0.5-1.5 27 1,000 - Application : High speed finishing of hardened steel
KBN1OM
(MEGACOAT) Blackish red 2 28 1,000 |- Application : High speed finishing of hardened die steel
KBN25M q - Heat-resistant MEGACOAT on micro-grain CBN with heat-resistant binder phase
(MEGACOAT) Blackish red | 1and under 25 1250 | Application : Stable machining of hardened steel at high cutting speeds
- High CBN content ratio
Sintered KBN570 Black 2-4 34 1,350 - Application : Machining of sintered steel (preventing burr formation)
Steel KBN70M . - Heat-resistant MEGACOAT on CBN rich substrate
(MEGACOAT) Blackish red 2-4 34 1,350 - 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
KBN60M . y - Heat-resistant MEGACOAT on CBN rich substrate with hard binder phase
K (MEGACOAT) Blakish red 0.5-6 33 1,250 | Application : High speed finishing of gray cast iron
-Cast Iron - TiN coated solid CBN
(T'l(l\? "Cl:gOoIST) Gold 9 31 630 - Application : Heavy duty, interrupted machining and finishing of hardened steel,
hardened roll steel and cast iron
- For KBN35M, see page ®A18
roperties o oatin vantages o
@ Properties of PVD Coating © Advantages of MEGACOAT
40
" - Longer tool life and high speed machining due to superior heat
o TICN :
@3;, Z: ° R .MEG ACOAT resistance and hardness
£ TiN - Stability improvement through prevention of crater wear
S 2 ®
T (oxidation, diffusional wear)
0 600 300 1,000 1200 1400 - High thermal stability and surface smoothness provide excellent
Oxidation temperature (°C) surface flnish
|III Low Oxidation resistance High

M Application Map

® Hard Materials @ Sintered Steel @ Cast Iron
KBNO5M KBN70M KBN475
| | || 1L ~
Bl H g
> = > >
gl | KBN25W g g KBN900
3 [ 3 R 3 L J )
l KB:KH_OI\E - l | KBN570 ) l (_KBN60M J
‘ KBN65B I
3 ’ KBN35M )| 3 g
Finishing Medium Roughing Finishing Medium Roughing Finishing Medium Roughing
Continuous  Light nterption ~ Interruption  Heavy infernuption Continuous  Light Interruption  Interruption Continuous  Light Interruption  Interruption

O 0 @ <

o O O

o O O




PCD (Polycrystalline Diamond)

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

@ Features

B Features of

- Applicable for milling of non-ferrous metals and non-metals
‘ - No edge build-up provides high precision machining
b - 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)

PCD

Classification | Symbol Ave.(g:lr%sue Advantages and Applications
- Super Micro-Grain PCD features cutting edge strength, wear resistance, fracture resistance, good edge-sharpening performance and longer, stable tool life
KPDO001 0.5 R - ) L ) )
- Application : High speed machining of aluminum alloys, brass, non-ferrous metals and non-metals including plastics, and carbide
KPDO10 10 - Good wear resistance and toughness, good grindability
N - Application : High speed machining of aluminum alloys, brass, non-ferrous metals and non-metals including plastics, and carbide
KPD230 2.30 . Supe.erio‘r abras.ive wear resista.nc.:e and toug.hness due to high density PCD with mixed rough and fi.ne gra.lins .
- 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 (25um)
(Made to order) - Application : High speed machining of high silicon aluminum alloy and machining of carbide

Workpiece Material

Cutting Range | Finishing << 2> Roughing

M Applications

Non-ferrous Metals Difficult-to-cut Materials

(Aluminum / Non-ferrous metals / Non-metals) (Titanium / Titanium alloys)
i 2> Roughing

Classification

NO1 | | N30 so1 | s10 s20 | s30

Turning
Miling | PCP

KPDO0O1 KPDO0O1
KPD010
KPD230
KPD250

KPDO010

M Application Map

I Surface Finish Roughness Comparison of Aluminum Machining

(Internal evaluation)

5 KPD230 2 Excellent surface finish provided by Super Micro-Grain KPD0O1
T 3
T Ave. grain size : 0.5pm
3 S5
s KPD001 &
2 " o -
c| b N\ §
s IS E 1 —1 —
(] D
= J 5 Surface finish of conventional PCD
|
KPD010 £

g y, (};0-5 — Ave. grain size : 10ym
-

Low =— Fracture resistance (Toughness) — High

Continuous Light Interruption Interruption

O

0
@ @ Conventional A Conventional B CompetiorC KPD OO 1

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

Honeycomb structure CBN / Ceramic

Honeycomb structure is the high structural controlled composite (" Core
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

Insert Grades

hard materials and ceramic is suitable for heat-resistant L She")
alloys
M Features of Honeycomb structure CBN / Ceramic
—_— Main o
Classification |  Symbol Color Component Advantages and Applications
- Honeycomb structure CBN composite material consisting of wear resistant CBN (core) and tough
H KBN35M |Blackish CBN 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
" KBNE

Wear-resistant CBN (core) KBN35M
Conventional CBN A

Competitor CBN B

Competitor CBN C

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000
Number of impacts  (Internal evaluation)

Tough CBN (shell)

M Application Map

® Hard Materials ® Heat-resistant alloys

5|[ 5

T KBNO5M T

el el

[0} [0}

a a

[0 2]

=) (] = K@@@@@

£ KBN25M \ £

> ]

(6] o

:| KBN10M z KS6040

3 ‘ BN35M 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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A18



M Insert Material Selection Table

- Highlighted materials are recommended choice.

Applications Cutting Range Sl
Steel | Stainless steel | Gray Cast Iron | Nodular Castlron | Nonerous Metals | Heatesistantalloys | Titanium alloys | Hard Materials Steel
Finishing TN610
TN6010 KBN475
TN620 TN620 | KBN6OM KT66
TN60 TN6O KA30 KS6040 AB6N TN610
2 PV710 27l PV7005  PV7005  KPDOOT PT600M |  TN6O
= CA6515 CA5505 CA6515  KPD0O1  KBNO5M
=l PV720 [NCIYEEEEN  CA310 (X PDLO1O KBN570
CA510 | PR1125 | CA315 CA315  PDL025 ~ PR005S  SW05 = KBN25M GV
CA515 | PR1535 CA320 PRO15S KBN35M
PR1535 SW25 | KBN900
Roughing CA530
Finishing | TN610
=] TN6010
e TN620
< VA  TNe20 TNG10
S PV720 CA310 XTI KPDOOT  CA6515  KPD0O1 ~ KBNO5M [EERINEW
@ PV720 PR930 CA315 CA315 PR1125
S PR930 | PR1025 KW10 ca320 (I  PR1225 KW10 || KBN25M ([ENSEINEYA)
< PR1005 | PR1225 Kw10 PDLO25  PR1535  PR1535 KBN70M
g PR1025 | PR1535 Kw10
&
Roughing | PR1535
Large TN610
TN6010
TN620
PV710 TN6O KBN475
_ PV7010 | CA6515 | KBN6OM PT600M | TN610
> S A2l caes2s | pvroos | Pvzoos  [EEIEEIEGE NS TNeo
5 o CA515 | PR1025 CA310 | KPDO10 | CA6525
@ a O PR1125 | CA315 CA315 = PDLO10 [EEENIP] KW10  KBN25M [IGINGYQ
CA530 | PR1225 Kw10 CA320 [RIEBZ PR1225 |  SWO05 KBN70M
PR1025 | PR930 Kw10 PR1535  PR1535
PR1535
PR930
Small | PR1535
Large CR9025 CR9025
N. PR930 PR930
& a PR915 PR915 KW10 KW10 PDLO025 KW10 KW10
< :E: PR1215 | PR1215 |[EECIIIAE KW10 PR1225 - -
(3] 3 PR1225 PR660
PR1535 | PR1535
Small | PR660 PR660
f? ‘D;’;ev”vmce PRI025 | PR1025 | Kkwio | kwio [EEME Kkwio ) )
3 et PR1225 KW10 PR1025
PR1535 | PR1535 PR1225
Glossy finish |  TC40N TC40N
G20
o TN9O TN9O PR905 PR905 | KPDOOT (GO KBN510 | TC4ON
£ ATVl PR1215 = PR1215 | PDL025 KW10 KBN525
3 PR930 PR930 Kw10 KW10 KW10 PR1215 PT600M | KBN570
g PR1115 | PRI115 | GWI15 GW15 GW15
P PR1215 PR1535  PR1535
PR1225 [MERPRI
Stable |INERIEEE|  PR1625
o Glossy finish
£ TC60M | TC60M KW10 KW10 KW10 KW10 KW10 PR1515
s PR1115 GW15 - PR1115
£ PR930 PR930
= Stable
Wear Resistance [S€Z%s7210]0) CA415D PR660
o t PR1225 [NIPPLEN PR1210  PR1210 KW10 PR1225 KW10
= PR1230 | PR830 KW10 KW10 GW15 KW10 - -
=] PR830 | PR1535 GW15
Toughness | PR1535
Finishing KPD230  CA6535  KPD230
> ' TN10OM | CA6535 PR1225 | KPDOO1
£ TN620M [GIEIPPIAN PR1210  PR1210 [EGUUEN PR1535 Kw10
E i PR1225 WNSEPIAM PR1510  PR1510 ~ PDL025 PR905 ’ i
PR1230 TN PR1210
Roughing PR830 PR1535 PR1535
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Grade Properties

M Cermet
Symbol Color Main Component Cfaa;::rg Ratio Ha,(-:,:,:ss of SL;l;s;;?te Fg\cltlt:;e;?l:g::ngs)s Trans(vlti;lsle3 Satr)englh
TN610 Gray TiCN - 6.6 1,750 17.2 6.0 2,100
TN620 Gray TiCN - 6.9 1,550 15.2 9.0 2,500
TN620M Gray TiCN - 6.9 1,550 15.2 9.0 2,500
TN6010 Gray TiCN - 6.5 1,700 16.7 7.0 2,000
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
TN90 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
B PVD Coated Cermet
Symbol Color Coated Composition Cfaa;::rg Ratio Ha,(-:,:ss of szs:;?te Fzmtge;?urg:ngs)s Trans(vlti;lsle3 Satr)englh
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
PV7005 Blackish red MEGACOAT Thin coating 6.0 1,650 16.2 8.5 1,470
PV7010 Blackish red MEGACOAT Thin coating 6.5 1,700 16.7 7.0 2,000
PV7025 Blackish red MEGACOAT Thin coating 6.4 1,500 14.7 10.0 2,500
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
[l CVD Coated Carbide
Symbol Color Coated Composition Cf:;ier:g Ratio Ha::r\;;ess of Su(l;s:;?te Fzml;r:e;?lﬂ:ng;s Trans(v:;ls'epsatr)e na
CA310 Rose Gold TiCN+AI0s+Ti base Thick coating 15.0 1,570 154 12.0 2,780
CA315 Rose Gold TiCN+Al203+Ti base Thick coating 15.0 1,570 15.4 12.0 2,780
CA320 Rose Gold TiCN+Al203+Ti base Thick coating 15.0 1,570 15.4 12.0 2,780
CA415D Gold TiCN+AOs+TiN Thick coating 15.0 1,570 15.4 12.0 2,780
CA420M Gold TiCN+AlOs+TiN Thick coating 145 1,600 15.8 13.0 3,400
CA4120 Gold TiCN+AOs+TiN Thick coating 14.7 1,550 15.2 12.0 2,750
CA4505 Blackish gray TiCN+AI203 Thick coating 15.0 1,790 17.5 9.5 2,350
CA4515 Blackish gray TiCN+AI203 Thick coating 15.0 1,570 15.4 12.0 2,780
CA510 Gold TiCN+AI20s+TiN Thick coating 14.5 1,470 14.4 115 2,500
CA515 Gold TiCN+AOs+TiN Thick coating 14.4 1,440 141 12.5 2,650
CA520D Gold TiCN+AOs+TiN Thick coating 14.7 1,370 13.4 16.0 3,100
CA025P Gold TiCN+AOs+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 TiCN+AI2Os+TiN Thick coating 13.9 1,340 13.1 14.5 2,850
CA5505 Gold TiCN+AIOs+TiN Thick coating 14.7 1,730 17.0 10.0 2,540
CA5515 Gold TiCN+AOs+TiN Thick coating 14.7 1,550 15.2 12.0 2,750
CA5525 Gold TiCN+ALOs+TiN Thick coating 145 1,400 13.7 12.0 2,780
CA5535 Gold TiCN+AI2Os+TiN Thick coating 141 1,340 13.1 16.5 2,970
CA6515 Gold TiCN+AOs+TiN Thin coating 14.7 1,530 15.0 12.0 2,780
CA6525 Gold TiCN+ALOs+TiN Thin coating 14.7 1,370 13.4 16.0 3,100
CA6535 Gold TiCN+Al20a+TiN Thin coating 14.3 1,320 12.9 16.0 3,700
CR9025 Gold TiCN+TiN Thick coating 145 1,400 13.7 12.0 2,780




B PVD Coated Carbi

de

Symbol Color Coated Composition Cf:;ie':,g Ratio Hardness of Substrate FractureTrfugh1n/ezss UL
(HV) (GPa) (MPa-m'?) (MPa)
PR005S Blackish gray MEGACOAT HARD Thin coating | 15.0 1,750 17.2 8.0 2,000
PRO15S Blackish gray MEGACOAT HARD Thin coating | 14.9 1,680 16.5 9.0 2,400
PR630 Gold TiN Thin coating 12.5 1,500 14.7 11.0 2,160
PR660 Gold TiN Thin coating | 13.7 1,450 14.2 13.0 2,250
PR830 Gold TiAIN+TIN Thin coating 13.7 1,450 14.2 13.0 2,250
PR905 Bluish violet TiAIN Thin coating | 14.8 1,720 16.8 9.0 2,450
PR915 Bluish violet TiAIN Thin coating 141 1,700 16.7 11.0 4,140
PR930 Reddish gray TiCN Thin coating | 14.1 1,700 16.7 11.0 4,140
PR1005 Reddish gray TiCN Thin coating |  14.9 1,800 17.6 10.0 3,300
PR1025 Reddish gray TiCN Thin coating | 14.5 1,600 15.8 13.0 3,400
PR1115 Purple red TiAIN Thin coating | 14.7 1,700 16.7 11.0 3,000
PR1125 Purple red TiAIN Thin coating | 14.5 1,600 15.8 13.0 3,400
PR1210 Blackish red MEGACOAT Thin coating | 14.8 1,720 16.8 9.0 2,450
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
PR1305 Blackish red MEGACOAT Thin coating | 15.0 1,790 17.5 9.5 2,350
PR1310 Blackish red MEGACOAT Thin coating | 14.8 1,720 16.8 9.0 2,450
PR1325 Blackish red MEGACOAT Thin coating 14.7 1,370 13.4 16.0 3,100
PR1425 Blackish red MEGACOAT NANO Thin coating | 14.5 1,600 15.8 13.0 3,400
PR1510 Reddish green MEGACOAT NANO Thin coating | 14.8 1,720 16.8 9.0 2,450
PR1515 Reddish green MEGACOAT NANO Thin coating | 14.7 1,700 16.7 11.0 3,000
PR1525 Reddish green MEGACOAT NANO Thin coating | 14.5 1,600 15.8 13.0 3,400
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

[l Carbide

Symbol color Main Component P arcneslol et Facre Toughness | TanserseStengh
(HV) (GPa) (MPa-m'?) (MPa)
KW10 Gray WC+Co 15.0 1,650 16.2 10.0 1,470
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
SW05 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
SW25 Gray WC+Co 14.7 1,370 13.4 16.0 3,100

M DLC Coated Carbide

Symbol Color Coated Composition Cf:;ier:'g Ratio Hardness of Substrate Fracturechugh:'l/ezss U
(HV) (GPa) (MPa-m'?) (MPa)
PDLO10 Rainbow color C Thin coating | 15.0 1,650 16.2 10.0 1,470
PDL025 Rainbow color C Thin coating 14.5 1,600 15.8 13.0 3,400
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