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SAFETY GUIDE OF CARBIDE PRODUCTS

KORLOY Inc. is continuously trying to develop safer and higher quality products
Please be aware of the safety guidelines below prior to using KORLQY Inc. products

« Itis generally accepted that the proper handling of cemented carbide tools requires awareness of safety as noted above. For more information, please contact us.
* KORLOY does not accept any responsibility for any accident caused by inappropriate use, abuse of tools, or changes to the products.

1. PL (Product Liability)

In accordance with the PL (Product Liability) law, we have attached a WARNING label on the case of KORLOY products.
There is no warning on the surface of the tools. Please read this safety guidelines before using carbide tools and provide safety education to all users.

2. Basic characteristics of CEMENTED CARBIDE tools

Cemented carbide tools are made of carbides, nitrides, carbonitrides, oxides of Tungsten (W), Titanium (Ti), Alluninyum (Al), Silicon (Si), Tantalum (Ta), Boron (B) etc
and metal omponent like Cobalt (Co), Nickel (Ni), Chrom (Cr), Molybdenum (Mo) as binder. Cemented carbides tools have high hardness and specific gravity.
Generally there's no smell but according to usage and treatment, appreance and color could be changed

3. Precaution for CEMENTED CARBIDE tools

1) Cemented carbides are extremely hard and brittle at the same time. Impact shock or excessive clamping power could cause fracture or breaking of the tool.

2) Cemented carbides have large sepcific gravity, thus they require special attention as a heavy material when you handle big sizes or large quantities.

3) Cemented carbides have different thermal expansion coefficient with steel and ferrous materials. Shrink fit or swell fit products may cause trouble if they are used at
undesirable conditions like extremly high or low temperatures.

4) There are several cemented carbide products having sharp cutting edges.Be careful not to handle the tools with bare hands which may cause cuts or injury, especially when
removing the tools from the case, do not touch the cutting edge and be careful not to drop it.

5) Storing carbide tools in a corrosive atmosphere may cause erosion which can reduce toughness.

6) Please refer to the catalouge safety guidance prior to handling the tools.

7) Do not absue tools under inappropriate conditions.

4. Precaution for machining (grinding, welding, EDM) of CEMENTED CARBIDE tools

1) Surface condition can affect the toughness of the tool, so it is recommended to use a diamond grinding wheel.

2) Grinding of cemented carbide creates mist and dust. It contains harmful compositions like Cobalt (Co), thus it is recommended to use a mask, mist collection, and other
protective facilities. If the dust gets in your skin or eye, rinse immeditely with continously running water.

3) In case of grinding with coolant, coolant contains harmful metal components which cause environmental problems. Handle the coolant according to the manufacturer's
recommendations.

4) Check for cracks after re-grinding carbide tool and reuse.

5) Marking with laser or electric pen may cause cracks on the carbide tool. The crack can shortened tool life.

6) EDM of carbide may cause residual cracks on the carbide tool, so if necessary , remove the crack with a grinding process.

7) Brazing of carbide tools at extremly high or low temperatures compare with the melting point of brazing materials may cause loosening or breakage.

8) Overheating a oil base coolant may cause a fire or flames, thus be prepared for fire prevention.

5. METALCUTTING SAFETY

DANGEROUS FACTOR

SAFETY COUNTERPLAN

Cutting tools

- Sharp cutting edge of cutting tools may cut your bare-hand

- Use gloves when pulling out the insert from the case or mounting it on the machine

- Inappropriate conditions or usage may cause fragmentation and expel parts of tools which

may cause injury

- Use glasses or safety cover for your safety
- Use the tools within the recommended range
- Please refer to catalogue and safety guidelines first

- Severe load on tool and premature wear of cutting edge may bring excessive cutting force

on tool, causing fracture of the tool and may cause injury

- Use glasses or safety cover for your safety
- Change the tool as required before excessive wear or fracture

- Chips evacuated during cutting are hot and sharp and maycause burns and cuts

- Use glasses or safety cover for your safety
- Stop machining and put safety glove on and use a hook tool to remove chips

- Touching the workpiece immediately after cutting may cause burns

- Use gloves or safety cover for your safety

- Be aware of sparks, fire, or explosion of hot chips generated during the cutting operation

- Do not use at the place where having explosive materials
- Prepare for fire extinguishments

- In case of high RPM machining, vibration and chattering may occur due to the improper

balance of the machine

- Use glasses or safety cover for your safety
- Check first if there's any chattering, vibration or strange noises prior to your main cutting operation

- Touching a burr remaining on the workpiece with a bare-hand may cause a cut

- Do not touch the burr with bare-hand

- Use gloves or safety cover for your safety

- Loose clamping of the workpiece may cause the tool to fracture and result in damage to the

cutter body and possible injury

- Clamp the workpiece tightly

- Tools are operated to right-hand direction normally
- Left-hand direction operation can cause fracture of tool and body damage

- Do not use left-hand direction without notice
- Check the package of product to check the availability of left-hand operation

Indexable
tools

- Loose clamping of inserts and parts may result in ejection of the tool during cutting and may

cause serious injury

- Check the clamping of inserts and parts prior to machining,and use original parts only

- Over loaded clamping of inserts by a lever (such as a pipe) may cause dangerous fracturing

of parts and inserts

- Do not use lever inappropriately

- In case of high speed machining, parts and inserts can be forced out by centrifugal force

- Use within recommended condition

- Use glasses or safety cover for your safety

- Since cutter has sharp cutting edges touching with a bare-hand may cause a cut

- Use gloves or safety cover for your safety

- Itis dangerous to use glove with rotating machine

- Do not wear gloves when you work with rotating machine

1%}
o | - Contact with body or clothes is dangerous with rotating parts - Keep your body and clothes away from rotating machine
‘g’ - Vibration generated by balancing trouble may cause a fracture and ejection of the tool which | - RPM should be controled within recommended condition
= may cause serious injury - Check the balance of rotating part periodically
g In case ,Of. drilling, the uncut bottom core can fly out of the part with high speed and cause . Use gloves or safety cover for your safety
o serious injury
- The edges of small diameter drill are sharp and easy to break - CoEsiliEis ) Sy iSgUiln MUShE ok
- Use glove or safety cover for your safety.
B ) - o - - Check the brazed tip before using
g ElE Fragmentation and ejection of brazed carbide tip may cause injury . Do not use at high temperature cutting condition
'g_) - There's a possibility of breaking the carbide tip after several brazing - Do not use brazing a tip that has been brazed several times
L

- Abusing may cause fragmentation of tool and is very dangerous

- Stick to safety regulations and guidelines




KORLOY Inc. Code System

Grade name for coated carbide

Coating
N | C |cvD
P | C |pvD

Machining type
1

N

Milling

Turning

Universal (Milling+Turning)

N

C

3 05]3

r

0

Indication of workpiece

Steel P .—
Castiron K .—
Heat resistance alloy for titanum S .—

Stainless steel M

Universal (P,M,K) m_

9

\_'_1

ISO grade

01

-1 50

.esistance

Toughn-

Ultra finishing | U
finishing | F
Light | L

Medium | M
Rough | R

Heavy | H

Chip breaker

Cutting application range

Workpiece range

Steel

NRARL

Stainless steel

Cast iron

Non ferrous metal

HRSA

The same chip breaker code is used for both negative type and positive type.

Terminology of tool formula

TERM CODE UNIT TERM CODE UNIT
Tool diameter D mm Horse power requirement Pc kw
Cutting speed ve m/min Specific cutting resistance ke MPa
Revolution per minute n min* Torque Mc N.m
Feed per minute vf mm/min Thrust Tc N
Feed per revolution fn mm/rev Cycle time tc min
Feed per tooth fz mm/t Tool life T min
Tooth z Flank wear Ve mm
Axial depth of cut ap mm Crater wear Kt mm
Radial depth of cut ae mm Nose radius r mm
Peak feed pf mm




Introduction of Digital Catalogue

1. Connect to the digital catalogue on PC or mobile
© Special tooling

https://catalog.korloy.com For special tooling such
as gear, edge miller,
railway, non-standard
indexable & facemill

2. Guideline for main screen

2D PC
Grade guide My assembly Login/ Language
Explanation of Vivid assembly registration Switch to the selected language
standard grades on E-mail/password
the catalogue Measurement unit
Metric/inch
Current(Unused)
] KRW/USD/EUR
2 Mobile
Search items Main application
Search necessary item with Select the main application
its grade or designation of necessary items. & J

3. Details

) Sub application ) Item group

%) Item ) Item data, 2/3D modeling, etc.
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Grades

AO02

KORLOY grades system

Turning Grades

AO04  Turning grade selections
AO5  CVD coated grades

Al10  PVD coated grades

Al12  Uncoated Carbide grades
A13  Cermet grades

Al5  Coated Cermet grades
Milling Grades

A16  Milling grade selections
Al7  CVD coated grades

Al18  PVD coated grades

A23  Uncoated Carbide grades
A24  Cermet grades

Solid Endmills & Solid Drills Grades

A25
A26
A27
A28

Solid Endmills grade selections
Solid Endmills grades

Solid Drills grade selections
Solid Drills grades

Others (Turning/Milling/Endmills)

A29
A30
A3l
A36

Diamond coated grades
DLC coated grades
cBN inserts grades
PCD inserts grades

Chip Breakers

A37
A42
A49

Chip Breaker for Turning
Chip Breaker for Milling
Chip Breaker for Drilling



A Grades

Grades system

D Cutting tool

. Steel ST10

M  Stainless steel U20
Uncoated - Castiron HO1
carbide . Titanium alloy ~ HO1
. Aluminum ally/Copperally ~ HO1
- Hardened steel HO1
. Steel NC3215
M  Stainless steel PC8105
Coated - Cast iron NC6310
carbide
for turning . Heat resistant alloy PC8105
- Non-ferrous metal ND3000
- Hardened steel PC8105
. Steel NC3210
M  Stainless steel PC9030
Multi- . Cast iron NC6315
functional . Heat resistant alloy PC8110
- Non-ferrous metal ~ HO1
. Hardened steel PC8110
- Steel NC5330
M  Stainless steel NC5330
Coated Cast iron PC6510
carbide
for milling Heat resistant alloy PC5300

Non-ferrous metal ND3000

Hardened steel PC2005

Steel PC3700

Coated M  Stainless steel PC5300

Carbl.de - Cast iron PC6510
for drills,

endmills .Heat resistant alloy PC5300

. Non-ferrous metal ~ HO1

Grades & Chip Breakers

ST20

HO5
HO5

HO5

NC3225
PC8110
NC6315
PC8110
PD1005

PC8110

NC3225
PC5300
PC5300
PC5300
HO5

PC5300

NCM535
PC5300
NC5330
PC5400
PD1005

PC2010

PC5300
PC5335
PC5300

PC9530

ST30A

G10

NC3120
PC8115
NC5330
PC8115
PD1010

PC8115

NC3030

PC3700
PC9530
NCM535
PC9540
PD1010

PC2015

PC5335

PC9530

PC9540

NC3030
PC8120
PC5300

PC8120

NC5330

PC5300
PC5400

PC5300

PC210F

PC9530

PC9540

NC5330
NC9115
PC5400

NC9125

PC3035

PC5400

PC9540

PC5400

PC2505

PC9540

PC5300 PC5400 PC3035

NC9125 NC5330 NC9135 PC5300 PC9030 PC5400

NC9135 PC5300 PC5400

NCM545

NCM545

PC2510

NC5330 NCM535



Grades A
Grades system

9 Cutting tool

. . Steel CN1500 CN2500
Turning
cermet Cast iron CN1500 CN2500

Coated . Steel CC1500 CC2500

carbide for

Milling cermet - Steel CN2500  CN30

IMI Steel PC203F PC215F PC303S PC310U PC315E PC320 PC320S
Solid -Heatresistantalloy PC320 PC320S SL
endmills . Hardened steel PC203F PC303S PC310U

.Non-ferrousmetal ND3000 ND2100 PD1005 PD1010 PC210C  HO1 HO5S

IMI Steel PC325U PC215G PC315G PC230F

SO, lid . Heat resistant alloy PC325T
drills

Non-ferrous metal ~ FG2 FA1 ND2100
. Cast iron DBN500 DBN700A
cBN -Heat resistant alloy DBN700
. Hardened steel DB1000 DB2000 DBNX20 DBN250 DBN350 DBN400

Coated cBN - Hardened steel  DNC100 DNC250 DNC350 DNC400

PCD . Non-ferrous metal DP90  DP150  DP200

D Wear resistance tool D Application range
Ultra fine grain Ultra fine grain £ .
cemented c%rbide - cemented cabide S FA1  FCC £ Diamond
-;; Ceramic/cBN, PCD
[}
Q.
Wi rt D1 D2 D3 G5 @ Coated cermet, Cermet
Uncoated . el g R
carbide Corrosion E | VU 0 oated carbide
[ resioes IN10IN20 IN40 3
( U - Uncoated carbide
~—
(Cooooacycass ~ Ultra fine carbide
D Mining tool

Feed rate, fn (mm/rev)

Uncoated carbide . General GR10 GR20 GR30 GR35 GR40

Grades & Chip Breakers




A Turning Grades

Turning grade selections

D Selection system

ISO [P01 P10 P20 P30 P40 P50 M10 M20 M30 M40 KOL K10 K20 K30 SO1 S10 S20 S30 NOL1 N10 N20 N30 HO1 H10 H20 H30
__ |PC8105 i NC6310@ TP#SlOS ND3000 B PC8105
“roants e
- NC6315 PD1005 —
rcs120@ PC8115 PC8110
NC9115 m— NC5330 PC8120
oy 30 o anco1s @ m pD1010 D —PC8115
carbide @
NC5330 NC9125
30 @ B PC5300
——INCO135 NCo135 @
PC5300
5300 —
oo P C5400 PC5300
PC5400 PC5400 PC5400
—CC1500
m— CC2500
Cermet
— CN1500
— CN2500
DBN700 ’ DP90  MEmIDNC100
cBN/ DBNS00 s DB7000 DP150 DNC250
PCD - DNC400
DBN500 DNC350
[
m=ST10 “1u20 Ho1 *Hji HO1 == HoL
Uncoated ST20 B H05 HO5 HO5
carbide
s ST304 m=G10

D Application range of turning grades

. Steel M Stainless steel . Castiron
= A 5 A 5 A
£ £ £
1S £ £
= = PC8105 =
g 400 = 300 g 500
B . B PC8110 B
i 300 T i 0 PC8115 i 400
£ £ 200 £
b= p=1 =
3 NC3120 3 NCQlZS@ 3
© 200 © © 300
NC3030
NC5330 100
100 _Ej 200 e
_ ~ PC5300
Q PC5400
0 02 04 06 08 0 02 0.4 06 g 0 02 04 06 08
feed, fn (mm/rev) feed, fn (mm/rev) feed, fn (mm/rev)

. Non-ferrous metal . Heat resistant alloy . Hardened steel
= = A = A
£ 4000 - £ £
E £ £
Q ° g 200

: DPZOO\ ; 80 .
he) k=) \ e}
g 3000 & PC8105 8
7 i PC8110 g 150
2 2 C8115 2
£ 2000 £ 50 P 8120@ E
o o 5 © 100

20
1000 50
0 0.1 0.2 0.3 g 0 0.2 0.4 0.6 . 0 02 04 06 08

feed, fn (mm/rev)

Grades & Chip Breakers

feed, fn (mmirev) feed, fn (mm/rev)




Turning Grades A

NC3215/NC3225

o Universal grade especially for machining forged automobile components and bearing steel both in continuous and
interrupted cutting

o Available for all kinds of steels - carbon steel, alloy steel, rolled steel, tool steel, mild steel, bearing steel and other special
kinds of steel

o New coating technology increases welding resistance and chipping resistance, which leads to longer tool life.

9 Features

« Stable tool life « Longer tool life & Higher removal rate + Ideal combination of a grade and chip breakers
— Higher production — High cutting conditions and shorter — Prolongs tool life . . o
stability cutting time available — Wide applications ranging from roughing to finishing
Stable tool like Unstable tool life Increased wear resistance Poor wear resistance
,,,——~\\\ /”‘_‘\\\
/ AV gAY / N
{ Vo) | Vo)
[ |
fess]klaking] Elaking] N\ A N\ M
,a——~s\\ ,’7’_‘5\\ N o \\,/ S \\,/
N / \ / Fessiwearfonlrakelsurface} \Weadonlrakelsurrace)
\\__—’/ \\___’/
(,—’ ----------- ‘s\) (,—’ ----------- *s\) ,/”_-\\\ ,/”_-\\\
Seeo _- See _- (\ ) (\ /l
--------------------- So - Seo -
FessTbuiltfupledoe) Builtzupfedgey Uit elVElwea (Severe)V\wear i
NC3215/NC3225 Competitor NC3215/NC3225 Competitor

« Disperse cutting force — Reduce chipping — Increase tool life — Improved productivity

New coating Previous coating

D Application range

Grades line up MP/LP chip breaker line up
= E
£ 350t £ 50t
£ o ! d
= © : .
2 o0 3 40 I :
2 s | ‘ |
<
% *g 3.0
= 250 o
3 2.0
200 10
0.1 0.2 0.3 04 0.5 0.1 0.2 0.3 0.4 05
feed, fn (mm/rev) feed, fn (mm/rev)
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A Turning Grades

CVD coated grades

CVD coated grade for high efficiency and quality turning of cast iron

NC6310@/ NC6315F

e CVD coating with improved wear resistance and chipping resistance.

e Solutions for the most common issues in cast iron machining: Preventing excessive wear on rake and flank surfaces of
insert, chipping and burr

) Features of NC6310 D Recommended machining range for each grade
Normal wear on rake surface and nose radius Requested mechanical rigidity and toughness
Normallwears PN - g 600 ~ Chemical wear N
’ i = r =
’ ,‘ i 1 E 500 s
! Y Y ! B Plastic =
1 ’ ) ,’ < 400 ~deformation 2
1 ’ & N S
’ 1 ’ o 5
.- - 2 300 E
g X 2
NC6310 Existing grade (K10) 3 200 5 | Breakage B
K D
100 - £
0 >
—— | Titanium layer with excellent 02 04 0.6 feedrlf”
lubrication identifying wear ) ) 2 (mm/rev)
— Alumina layer specialized for Continuous et Heawy interrupted
heat resistance cutting interrupte cutting
—— ] Titanium layer with improved
fracture resistance
—— 1 Functional substrate optimized for
high speed cast iron machining
9 Features of NC6315
Improved flaking resistance and wear resistance on rake surface Normal wear on flank surface
(7~ it -~ g
- Normaljwearfon A
. ‘\ s resistance] I\ € 1ing] mi Excessive wear,on flank
\‘\ N \‘ TAERE N - \’ surface/flaking v
Vs N \ S~-
LYY ~=7 N N
N N ~ ~ \
N S S hY S /
(mprovedivear el earfonliakel
[resistancelonlrake’surface] fSurface]
NC6315 Existing grade (K15) NC6315 Existing grade (K15)

—— ] Alumina layer with better surface finish and improved
wear resistance and welding resistance

—— Titanium layer with improved fracture resistance

———— Functional substrate optimized for high feed and heavy
interrupted cast iron machining

/ /L©A\\\

=)

A
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Turning Grades A

CVD coated grades

Turning grades for stainless steel

NC9115@ /Nc9125@/NCo135@F

e Optimized for reducing built-up edges, notch wear, plastic deformation and burrs, and for machining stainless steel

e Ideal combination of a grade and MM/RM chip breakers for stable tool life and wide applications ranging from roughing to
finishing

e Stable tool life even at high speeds, feeds and depth of cuts (for STS316, vc over 150 m/min available), shortening cutting time

o Excellent versatility responding to workpiece change, covering the austenite, the martensite and the ferrite

o NC9115 is for P20 class, mild steel and forged steel machining.

D Features

* Improved surface finish thanks to the new lubricative CVD coating

Lubricative coating layer to prevent built-up edge

e
B Ra (5.16'un] o R2@Q® m
NC9100 Series Existing coating

— 1 Top coat with improved welding resistance
— 1 Alumina coating layer for high speed cutting

— 1 Titanium coating layer with stronger resistance to chipping

— 1 Tough substrate optimized for continuous cutting and both light & heavy interruption

» Coated layers of stronger chipping resistance and the

* Lubricative coating layers — Improves welding resistance substrate of high toughness — Inhibits notch wear creation
Inhibited built-up edge and blade damage Inhibited wear on notch and relief surface

PN pemmme—a - PN pmmmmemaa ——--- .| | eeeeeecaa
’ veZlT et ’ vel i) ¢z > ¢z i)
. ’ ----- ' . ------- L Y - - - -
\ / \

Sa” S~

NC9125 (M25) Competitor (M25) NC9135 (M35) Competitor (M35)
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A Turning Grades

CVD coated grades

D Grades line up

Chemical wear

>
»

Plastic
deformation

Cutting speed, vc (m/min)

Breakage

High hardness (High cutting heat)

Built-up
edge
. C # feed, fn (mm/rev)
Continuous cutting General cutting Interrupted cutting
High toughness

2 Recommended grade and chip breaker per stainless steel type

[Austenitic stainless steel] [Duplex stainless steel]
Gt Cutting speed (m/min) . Cutting speed (m/min)
50 100 150 | 200 250 50 100 | 150 200 250
NC9115 160 220 NC9115 120 1eo|
NC9125 150 ‘ 200 NC9125 100 140
NC9135 - | NC9135 |
[Ferritic /Martensitic stainless steel] [Precipitation hardened (PH) stainless steel]
et Cutting speed (m/min) e Cutting speed (m/min)
50 100 150 | 200 | 250 50 | 100 150 200 250
NC9115 [From— NC9115 5 110
[ 1 1

NC9125 120 220 NCO125 | (o 0]

NC9135 M | | NCo135 | (B0 00
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Turning Grades A

) Selection system of CVD coated grade

: Machining | Recommended Recommended A
Workpiece types grade cutting speed (m/min) ISO Application range
Continuous
cutting NC3215 295 (170~420) P10
P15 NC3215 A—
NC3225 260 (150~370) < |
Steel P20 " neazzs
Interrupted | o310 260 (120~370) | P25 \ QCSEN
cutting /
NC3030 205 (120~290) P30 < NC3030 NCaam0
NC5330 185 (110~260) P35 \
M10
Continuous| NC9115 240 (220~260) NC91 15@ pre]
i cuttin y M20
M Stz'tg'gss 9 NC9125 210 (190~230) o NC9125 < NC5330 P
Interrupted | \~9135 180 (160~200) NC9135 ——
cutting M40
Continuous |  NC6310 380 (300~500) K10 | < NCGS10@
. cutting NC6315 |
Cast iron NC6315 280 (200~400) K20
Interrupted
cutting NC5330 190 (110~270) K30 < NC5330 |
Continuous
cuting Nszs@ S10 @
HRSA ——— 40 (20~60) NC9125 |
nterrupte
cutting N09135@ S20 < NC9135

9 The features of CVD coated grades

CVD Coated grades ISO Features
« Continuous machining of general steel and forged steel at high speed
NC3215 P10~P15 * Substrate with excellent thermal crack/plastic deformation resistance, coating with improved chipping resistance
for continuous machining ¢« MT-TICN + Al203 + TiN
* Universal grade for general steel and forged steel
NC3225 P20~P25 » 1st recommended grade for general machining with the use of high toughness substrate and coating layer with improved
welding/chipping resistance ¢« MT-TICN + Al203 + TiN
» Medium to roughing for steel
NC3120 P20~P25 + Combining excellent fracture resistance substrate with chipping resistance and heat resistance Al203 increased stability
* MT-TiCN + TiC + Al203
» Medium to low speed machining of steel and interrupted roughing
NC3030 P25~P35 » Harmony between substrate with excellent wear/fracture resistance and Al203 film with excellent thermal/chipping resistance
* Increased stability in wide ranges of cutting conditions ~ * MT-TiCN + TiC + Al203 + TiN
P30~P35 « Stainless Steel - General cutting for mild steel & forging steel
NC5330 M25~M35 * Excellent cutting performance in hard to cut materials which are vulnerable to built up edge, due to the high tough substrate
K15~K25 with improved fracture resistance and the coated layers
S15~S25 |« MT-TIiCN + Al203 + TiN
* High speed cutting for ferritic and martensitic stainless steels
NCots @ mo-zo ] MT-TICN + Alz0s + TiN
* General cutting of stainless steel and heat resistant alloys
NCo125@ w200 ] MT-TICN + Al20s + TiN
« Interrupted cutting of stainless steel and heat resistant alloys
NCo135@  wso-mao MT-TICN + AlzOs + TiN
* High speed and continuous cutting of grey cast iron
NC6310@ K01~K10 * Increased tool life due to coating layer with high wear resistance
* MT-TiCN + Al20s + TiN
« Universal grade for ductile and gray cast Iron
NC6315 K10~K20 « Excellent performance thanks to the alumina (Al203) coating’s improved grip on the tough substrate
* MT-TiCN + Al203
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A Turning Grades

PVD coated grades

Turning grade for heat resistant alloy and stainless steel

PC8105

e Micro grain carbide minimizes chipping of cutting edge
due to enhanced edge strength

e Latest PVD coating technology with high hardness and
high temperature oxidation resistance

e Excellent tool life when finishing heat resistant alloys
and stainless steels at high speeds

PC8110

e Substrate with superior wear resistance and plastic
deformation resistance at high temperature

e PVD coating technology with high hardness and oxidation
resistance at high temperature

e Long tool life when machining heat resistant alloy and
stainless steel at high speed

D Features

Features of PC8105/10/15 series

/—| It prevents wear at a high
temperature to apply excellent
surface roughness and coating

with oxidation resistance and
high hardness

— Itimproves wear resistance
to equalize submicron matrix,
secure stability between
corners and improve chipping-
and wear resistance

D Grades line up

A

Chemical wear

g

£ ‘

S| (pesios,

>

R TSNS

g ‘

4 : :

i e
O

Built-up
edge

High hardness (High cutting heat)

Plastic
deformation

PC8115

e Ultra fine matrix technology increases wear resistance
and chipping resistance.

e PVD coating technology with high hardness and
oxidation resistance at high temperature

e Strong cutting edge and excellent chipping resistance
guarantees stable machining

e L ong tool life when machining heat resistant alloy and
stainless steel at middle to low speed and medium
cutting to roughing

PCc8120&

e Control technology for uniform ultra-fine substrate
increases wear resistance and chipping resistance.

e The new PVD dioxide film enhances oxidation
resistance and heating resistance.

e Special technology of coating surface treatment
prevents chipping and realizes stable machining.

PC8120

PVD multi-layer
— Reducing cracks

PVD oxidation layer
— Good oxidation resistance
and heating resistance

PVD nitride
— Good wear resistance

Substrate Layer

Breakage

Continuous cutting General cutting

High toughness

Grades & Chip Breakers
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Turning Grades A

) Selection system of PVD coated grade

. Machining | Recommended Recommended .
Workpiece types grade cutting speed (mimin) ISO Application range
Coipuous 175 (100~250) P30 |
PC5300 PC5300 [
steel | emypred 145 (80~120) | P40 {Pesano |
cutting PC5400 125 (80~160) P50
PC8105 175 (120~230) M01
Continuous | pegyg 160 (110~210) | M10 | <PC8105
cuting —Pca110
Stainless pca115/8120@ 150 (100~200) M20 PC81tS | CPCE1] /o=
M — — 5300
steel PC5300 135 (80~190) M30 PC9030
Interrupted | pgog0 130 (80~180) M40 —
cutting
PC5400 110 (80~140) M50
. K10
Continuous |
cutting PC8110 135 (95~180) K20 { PC8110
Cast iron PC5300
Interrupted PC5300 105 (75~140) K30 — I
cutting PC5400 90 (65~120) K40
PC8105 55 (40~70) S01 I
. PC8105
Continuous | pgy1g 50 (35~65) S10 L cein |
Heat cutting PC8115 PC8120
i D
resistant PC8115/8120 45 (30~60) S20 {pCs300 |
allo
Y| nemypiea | PC5300 40 (20~60) $30 {PC5400 |
cutting PC5400 35 (20~50) S40
PC8105 110 (80~140) Ho1 {PC8105 |
Interrupted
Hardened | ity PC8110 100 (70~130) Ho5 {PC8110 |
PC8115 90 (65~115) H10 {PCs8i15 |
) The features of PVD coated grades
PVD Coated grades ISO Features
M05~M15 « For high speed and continuous finishing of hard-to-cut materials and STS
PC8105 S01~S10 « Excellent cutting performance with high wear resistance and oxidation resistance
HO1~H05 « Ultra fine substrate and the new TiAIN coating layer
M10~M20 « For high speed and continuous medium cutting of hard-to-cut materials and STS
PC8110 gég:gfg « Excellent tool life with high wear/plastic deformation resistance at high temperature
HO5~H10 » New TiAIN coating layer and substrate with excellent thermal resistance
M15~M25 * For medium to low speed and medium to rough cutting of hard-to-cut materials and STS
PC8115 S10~S20 « Excellent tool life with high wear resistance and chipping resistance
H10~H15 « Ultra fine substrate and the new TiAIN coating layer
« For hard-to-cut materials and STS roughing
@ M15~M25 . X I
PC8120 $10~520 * Applied ultra-fine substrate and new PVD oxidation layer
* Better chipping resistance and fracture resistance than PC8115
P30~P40 « Universal grade for stainless,HRSA steel and interrupted cast iron machining
PC5300 '\gg:rgg « High chipping and welding resistance for longer tool life
S15~525 » New TiAIN coating and ultra fine grain substrate adopted
» Medium,roughing and heavy interrupted cutting for stainless steel
PC9030 M25~M35 * TIAIN coating and ultra fine grain substrate adopted
« High chipping and welding resistance for stable machining
'\';35”;‘25 « For medium cutting for hard-to-cut materials, stainless steel, steel, and cast iron at medium or low speed
PC5400 Kgg:ng « Stable machinability with chipping resistance, fracture resistance and welding resistance
S25~535 « Ultra fine substrate with high toughness and new AICiN layer
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A Turning Grades

Uncoated carbide grades

Uncoated carbide grades for turning application of titanium

HO1

e Increased wear resistance and chipping resistance with the use of ultra fine substrate

e Improved welding resistance and chipping resistance with the use of special surface
treatment and sharp cutting edge of VP chip breaker

e Excellent tool life when finishing titanium alloy at high speed

HOS

e The 1st recommended grade for machining titanium alloy in a variety of cutting conditions

o Improved welding resistance and chipping resistance with the use of special surface
treatment and sharp cutting edge of VP chip breaker

e |deal for medium cutting of titanium alloy

D Grades line up

Titanium alloy

—_

o

o
»

5]
o

o2}
S
T
o
a1

Cutting speed, vc (m/min)

N
o

feed,

. t # fn (mm/rev)
Continuous General Interrupted
cutting cutting cutting

2 Selection system of uncoated carbide grades

Workpiece Recog:g&inded cutﬁﬁgosnsgze%n(drﬁ/dmin) ISO Application range
ST10 110 (70~140) P10 | < ST10 |
Steel ST20 80 (50~110) P20 |
ST30A 70 (40~90) P30 ST20 ] { st30n |
M | Stainless steel u20 70 (40~90) M25 u20
HO1 105 (60~140) K01 T
Castiron HO5 105 (60~140) K10 <HDGR
G10 90 (50~120) K20 <.GI0_|
Aluminum alloy HO1 600 (450~750) N10 =
Copper alloys HO5 425 (320~530) N20 { Hos |
o HO1 55 (40~70) S01 |
Titanium alloy HO1  f
HO5 50 (35~65) S10 Hos |
High hardness steel HO1 80 (55~105) H10 Ho1
) Main composition and application range
Workpiece Composition Features Workpiece
WC-TiC-TaC-Co Heat resistance, excellent plastic deformation resistance Carbon steel, Alloy steel, Stainless steel
M WC-TiC-TaC-Co General tools stable heat resistance with strength Carbon steel, Alloy steel, Stainless steel, Cast steel
WC-Co High strength and superior wear resistance Cast iron, Non-ferrous metal, Plastic, etc
WC-Co Excellent wear resistance and chipping resistance Titanium alloy
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Turning Grades A

) The physical properties of uncoated carbide grades

Workpiece | Grad "ERny Gofmm) | Okgtmm) | cosffsent (09°C) | (calem se<C)
ST10 92.1 175 48 6.2 25
ST20 919 200 56 5.2 45
ST30A 913 230 53 5.2
u20 91.1 210 : : 88
. ST30A 913 230 53 5.2
Ho1 929 210 66 47 109
G10 909 250 63 : 105
Ho1 929 210 66 47 109
HO5 918 250

1KPa = 102kgf/m?, 1w/mk = 2.39x 10 °cal/cm-sec-°C

Cermet grades

Solution for turning application of steel
CN1500

e For continuous machining of cold/hot forged steel and Sintered ferrous alloy at high
speed and low depth of cut

e Excellent wear resistance and crater resistance
e Improved surface roughness acquired by optimized cutting edges

CN2500

e For high interrupted machining of cold/hot forged steel and Sintered ferrous alloy at high
feed and high depth of cut

e Excellent resistance against chipping, fracture and thermal crack
e Improved surface roughness acquired by optimized cutting edges

) Recommended cutting condition D Grades line up
- ) Recommended cutting speed (m/min) = 400 A
Division | Workpiece Grade = = E CN1500
Minimum | Recommended | Maximum £ For high speed and
SM10C, CN1500 150 270 400 B4 continuous machinin
SS440 | CN2500 130 240 350 g 30 P
g CN2500
CN1500 150 250 350 & : ¢ hi
2 | swmasc E E Fortighfeedand
S CN2500 130 220 300 £ 200 o TR R
=1 o d g
'_
SCM440, | cN1500 120 220 300
Sintered
Fe ferrous
N2 1 2 2
alloy CN2500 00 00 50 . ' # feed,
Continuous General Interrupted ™1 (MM/rev)
cutting cutting cutting
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A Turning Grades

Cermet grades

D Chip breakers line up

(oY)

Neg ative Positive

‘ p ‘
Roughing ‘VM’ Roughing C25

| / § L |
Medium cutting : VQ : Medium cutting : MP :

! -r ! -r

/ L i Ly .
Finishing (V ’ : V : Finishing § VL § VE
R NS O/

Excellent chip control Recommended High toughness Excellent chip control Recommended High toughness

D Selection system of cermet grades

: Machining | Recommended Recommended -
Workpiece types grade cutting speed (m/min) ISO Application range
- Coflifnous | cN1500 | 250 (150~350) ;g cNis0 |
Interpted | cn2500 | 220 (130~300) e
cutting P30

) Comparison of chip breakers

Insert Machining - Chip breakers

types types Application range KORLOY | Competitor A | Competitor B | Competitor C | Competitor D
Continuous cutting | For machining mild steel with enhanced chip control VL FA GP TF FA

Nega General cutting E:)eralf()(\;vr interrupted cutting with stronger cutting edges than VG chip VB G ég 1:I_SSF ;lé

type General cutting For medium cutting to finishing at low interruption VQ MC HQ AS, ZM SuU
Interrupted cutting | For medium cutting to roughing at high interruption VM MT HS ™ GU
Continuous cutting | For machining mild steel with enhanced chip control VL FA GP PF FP

posi | Conmouscurg | EIPTCE0 O cotolhenachog i dameer v | e | pope  wg | s | w

type General cutting For medium cutting to finishing at low interruption MP FG HQ PS LU
Interrupted cutting | For medium cutting to roughing at high interruption C25 MT GK 24 SC
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Turning Grades A

Coated cermet grades

Coated cermet for machining carbon steel, alloy steel and sintered ferrous components

cc1500&

e Maximized resistance to built-up edge and oxidation in
continuous cutting at high speeds and low depth of cuts

e Superior wear resistance vs. existing tools in continuous
cutting of carbon steel and alloy steel

D Features

——| PVD layer with high
hardness and

lubrication

@ —— | Exclusive substrate
CC2500 o aumer ot
hardness coating

e Maximized resistance to built-up edge and oxidation in
interrupted cutting at high feeds and high depth of cuts

e Superior impact resistance vs. existing tools in interrupted
cutting of carbon steel and alloy steel

) Recommended cutting condition D Grades line up
o ) Recommended cutting speed (m/min) = 400A SR
Division | Workpiece | Grade -~ ; E CC1500 i
Minimum | Recommended | Maximum £ For continuous cutting
swmioc, | CC1500 | 200 350 450 2 | Lo enseecel ——
SS440 | cc2500 180 290 400 s
& CC2500
© | gqusc | CCL500 200 300 400 o | For high interrupted
€ CC2500 180 270 350 £ 200 L cutting at high feed
=] O
SCM440, | cC1500 180 270 350 feed, fn
FS|rf1tered (mm/rev)
€ Terrous
alloy CC2500 150 250 300 () 3 2
Continuous cutting General cutting Interrupted cutting
D Chip breakers line up

Negative Positive

3 /D ; 3 /
Roughing ; VM ; Roughing ; ‘C25>

3 = 3 | = 4

1 O % | (:)
Medium cutting : VQ : Medium cutting : MP

‘ =4 ‘ § =4

/ / y y
Finishing ‘ VL’ j ‘VB ’ j Finishing 3 VL j ‘ VF ’
= 4 ; — | ; 4 ; =4

Excellent chip control Recommended High toughness Excellent chip control Recommended High toughness

2 Selection system of coated cermet grades

Workpiece Machining types Recogr]g(lj%nded cutﬁﬁgcgg]e%n&efmin) ISO Application range
- Continuous cutting | CC1500 | 325 (200~450) z;g oot | |
Interrupted cutting | CC2500 265 (180~350) P30 e
_ Continuous cutting | CC1500 270 (180~350) | K10 < ccis0 |
Castiron Interrupted cutting | CC2500 250 (150~300) | K20 < cc2s00 |
D The features of coated cermet grade
Coated cermet ISO Features

CC1500 P10~P20/K05~K15 | «PVD coated Cermet e Light cutting for steel and cast iron in high speed machining » Optimized for precision boring
CC2500 P20~P30/K10~K20 | «PVD coated Cermet e Light cutting for steel and cast iron in medium or high speed machining * Dry and wet cutting are available
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A Milling Grades

Milling grade selections

D Selection system

ISO |P10 P20 P30 P40 P50 M10 M20 M30 M40 KO1 K10 K20 K30 K40 S10 S20 S30 S40 NOL1 N10 N20 N30 HOL H10 H20 H30
m— NC5330 _;_IN 5330 PC6510 = ND3000 PC2005
_ﬁpc 5300 NC5330 e PC5300 PD1005 pc2s0s@
D PC20
PC3700C PC9530 C530 PC5400 PD1010
coated Nems3s @ new) e
carbide PC5400 Ehil e pC95405) P
PC5300 . IPC95 PC5400 PC210F
NCM545 Nemsas @
PC5400
CN2500
Sl ﬁcm)
DP90 sl DBN500
¢BN/PCD DP150
DP200
‘ -
D HO1
Uncoated L ST20 e Ug0 - Hos HO1
carbide ST30A a1 Ho5
D Application range
. Steel M Stainless steel . Castiron
=S A o A = A
£ E E
£ 400 E 400 E 400
S NC5330 S S
Q § 300 “NCms3s g 300 ¥ 300
(@) 2 & &
2 200 2 200 ~ 2 200
= = 5
O O (@]
100 100 100
0 0.2 04 06 0 0.2 04 06 0 02 03 04
feed, fz (mm/t) feed, fz (mm/t) feed, fz (mm/t)
. Steel M Stainless steel . Cast iron
S £ 4 S A
£ 300 £ 150 PaBEs £ 300
s s 540 s
€ 200 ; g 100 € 200
2 PC5300 2 2
2 2 2
£ ____PC5400/ = £ PC5300
3 100 3 50 3 100 pC
0 0.2 0.3 04 0 0.2 0.3 04 0 0.2 0.3 04
feed, fz (mm/t) feed, fz (mm/t) feed, fz (mm/t)
g . Non-ferrous metal . Heat resistant alloy . Hardened
£ 4000t g A g 4
£ £ 150 £ 400
Z 3000 g 2 300
g 3 100 3 DBN500
& 2 PC5300 2 200
& 2000 o 2
£ K= £
g = £ 100 @
8] 3 90 3
1000 540
10
0 01 02 03 0 0.2 0.3 04 0 01 02 03 04 05

feed, fz (mmit)
* ND : Diamond coting (CVD)

feed, fz (mm/t)

feed, fz (mm/t)
* DBN : cBN

PD : DLC / DP : PCD (Uncoated)
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Milling Grades A

CVD coated grades

Milling Solutions for Steel and Cast Iron

NCM535@) NCM545 @

e Improved chipping resistance / heat and crack resistance: Applied after treatment with good chipping resistance and heat
and crack resistance

o Improved wear and heat resistance: Applied high toughness substrate and high functional CVD alumina

D Features ) Guideline for grade application
A Rake Surface Wear
| Lubricated coating with good surface 350 —
finish and welding resistance £ 200 NCM535 ) - Plastic deformation
) . ) Q 250 \- > NCM545
—————1CVD functional alumina with wear > 200 :
and heat resistance g
@ 150 | Breakage
=)
| High toughness substrate with g Welding
L. 3 feed,
thermal conductivity ) ) 2 fn (mmirey)
Facing Shouldering  High feed and
depth of cut
Cutting length Interruption
) Selection system of CVD coated grades
] Machining |Recommended Recommended A
Workpiece types grade cutting speed (m/min) ISO Application range
; P20
Continuous Vo
- NC5330 200 (150~250)
cuting Pas | ( NC5330
i P30 | N Y e <)
Continuous
Steel - NCM535 300 (200~400
cutting ? ( ) pas (" Newms3s
| —
P40
'"f&{gﬁ;ﬁd NCM545@ 200 (150-250) - NCM545
Stainless | Continuous M10
M - cutting NC5330 150 (120~180) MZ0 NC5330
NC5330 200 (150~250) K10
Castiron | CoioUe k20 | < NC5330__| —)
NCM535@ 250 (200~300) K30 ' < NCM545 @
D The features of CVD milling grades
CVD Coated grades ISO Features
P20~P30 « For high speed milling of steel and stainless steel
NC5330 M20~M30 « Superior wear resistance and chipping resistance grade for steel and stainless steel
K15~K25 * MT-TIiCN + Al203 + TiN
« Rising CVD milling grade for high productivity in large steel and cast iron machining at high speed
N CMSSS@ P30~P40 « High toughness and thermal conductivity substrate and high functional CVD coating layer with heat resistance
K20~K30 « High chipping resistance and heat and crack resistance from excellent after treatment

* MT-TIiCN + Al203

« For steel and cast iron milling with high toughness

NCM5 45@ P40~P50 « High toughness substrate and high functional CVD coating layer

K30~K40 « High chipping resistance and heat and crack resistance from excellent after treatment
* MT-TIiCN + Al203
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Milling Grades

PVD coated grades

PVD coated grades for finishing high hardened steel

PC2005/PC2010/PC2015

® Finishing grade lineup for tool steel and plastic die steel
® PC2005 with extremely hard substrate and coatings

® PC2010 with high hardened cutting edges, ideally suited for pre-hardened steel and interrupted cutting
® PC2015 for carbon steel and casting machining, demonstrating excellent performance in hard-to-cut materials

D Application guideline per workpiece

Recommended grade and chip breaker

K Castiron | P Carbon P Pre hardened | P Tool steel | P Heattreated
steel steel steel
A

>

PC2015-KF

Interrupted cutting

PC2010-KH

PC2005-KH

20 30 40 50 60
Workpiece hardness (HRC)

PVD coated grades for roughing high hardened steel

PC2505

® Roughing grade series for high hardened steel

D Features

Wear comparison

Superhigh
heattshield

PC2010 Competitor

Result of heat conductivity

PC2010

Uncoated carbide

=

| Competitor (TIAIN)
| ——

| '
|

|

|

|

|

|

|

|

| [ .
20 3 50 70 8 101 117 133 150 186 250 Temperature (C)

* Heat shield coating was applied to prevent thermal crack.

« Ultra fine WC was combined with high contents cobalt to be optimized for
machining pre hardened steel.

@ pc2510@

® PC2505 with excellent wear resistance, ideal for machining die steel and high hardened steels over HRC50
e PC2510 with stabilized toughness, ideal for interrupted cutting of high hardened steel and wet cutting accompanied by

massive thermal shock

D Application guideline per workpiece

Recommended grade and chip breaker

P Mild steel, | P Alloy steel | P Pre P Alloy tool
A Carbon steel hardened steel
PC3700

PC3600

280

240 |

200

160

Cutting speed, vc (m/min)

120 'PC2510

80 i |

~ PC2505 J

»

40 - :
30 40 50 60

Workpiece hardness (HRC)
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Ultra fine substrate with high toughness

Ultrafine grade Fine grade

Surface Treatment

After surface treatment Normal coating



Milling Grades A

PVD coated grades

Milling grade specialized for steel

PC3700&

® Excellent chip removal rate due to a tough substrate specialized for steel, and lubricative PVD coating of high-hardness
® A highly chipping-resistant grade for minimized deviation and extended tool life under various cutting conditions

D Features

» Smooth surface due to special surface treatment
— Smooth chip evacuation, improved chipping resistance and surface finish of the workpiece

Special coating surface treatment

INoJmacrozparticlelonithe] [TotsTofimacrozparticleslon]
coatedisurface] thelcoatedfsurface]
PC3700 Existing products

« Substrate for general milling applications of steel and PVC coating treatment

——— ] Stronger resistance to welding and chipping due
to the multi-layer coating technology with high
hardness and lubricating treatment

—— 1 Ensuring general machinability due to wear and
breakage resistant materials optimized for milling
applications of steel

D Application range

Recommended grades and cutting conditions for p-type milling application

P Mild steel, | P Alloy steel | P Pre P Alloy tool
A Carbon steel hardened steel
290 \

=
3 £ 2901
E 200 e £
g : € 260 I =
< 230 s )
g o 230 (. The first
2 200 o
= 2 200
3 170 £
3 170 | ‘ i
140 ‘ :
140 B L
110 : :
110 e
80 PC2510
80 [ R Y - J
Facing Shouldering Deep milling at PC2505 >
high feeds 30 40 50 60
, 3 ¥ Workpiece hardness (HRC)
Continuous General Interrupted
cutting cutting cutting
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A Milling Grades

PVD coated grades

PC5300

e Advanced PVD coating with high hardness and high temp stability

e High tough substrate and coating films produce excellent surface finish

¢ Universal tooling capability covering P, M, K, S with this single grade, PC5300

¢ Stable machining resulting from excellent edge hardness and chipping resistance

D Features D High temp properties
£ 3800 ‘
7
& 3600
(Duler L”e % PCL300 ‘
s 3400 - i
3200 ;
3000 © TIAIN
innermost [adhesion]
e | ol 2800 TTiN
2600
) 700 750 800 850 900 950 1000 1050 1100
« Latest PVD coating technology o
developed by KORLOY Oxidation onset temperature(°C)

« New concept of coating equipped with high
temperature oxidation resistance and high hardness

PC5400

e New PVD coating layer with high toughness and lubrication
e High adhesive strength and toughness between the substrate and coating layer
e Excellent cutting edge strength and chipping resistance ensure stable machinability for P, M, K| S.

2 Features

= High hardness coating | Load
= High toughness coating

— Improved lubrication
High toughness and strong
adhesion

——] Ultrafine substrate of
high toughness

Crack creation on the coating surface after leaving an
indentation by 60kg

IAnumberfoffcracks) Nofcreationfoffcracy

Normal coating High toughness coating
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Milling Grades A

PVD coated grades

Optimal PVD grade for medium to rough cutting and highly interrupted milling in stainless steel

« Longer tool life due to higher breakage resistance applying high toughness substrate controlling crack growth
« Excellent and new PVD dioxide film with oxidation and heat resistance overcoming the limit of hard-to-cut materials machining
« Stable machinability by preventing welding and chipping due to applying special coating surface treatmen

D Features

— Improved surface finish — Good welding resistance
—— 1 PVD multilayer — Controlling crack growth
——— PVD dioxide film — Good oxidation and heat resistance

—— | PVD nitride film — Good wear resistance

— 1 High toughness substrate — Good breakage resistance

New PVD dioxide film (comparison of thermal conductivity) Special coating surface treatment technology

PC9540 Competitor’s (TIAIN)
EE SIS . SmoothlcoatingfSuriacel [Roughlcoatingfsurfacel
Existing grade
Low Temperature High PC9540 99

D Application range

= 3004
£
E
o 250
>
3
< 200 A
w
g : .
2 150 T —
O : ; :
100 ' '
‘ : >C9540
50 — [EREEEEEE PPa e
0
[ L 2 E
Continuous cutting Interrupted cutting Highly interrupted
cutting
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A Milling Grades

2 Selection system of PVD coated grades

: Machining |Recommended Recommended it
Workpiece types grade cutting speed (m/min) 1ISO Application range
Continuous | PC3600 235 (180~290) | P20 o
cutting pca7o0 @ 235 (180~290) P30 ' |
Steel { PC3700 | Q PC5300 |
Interrupted | PC5300 | 195(150~240) | P40 { Pesao |
cutting PC5400 145 (80~210) P50
Continuous | PC5300 130 (100~160) | M20 -
. cuttin
Stainless 9 PC9530 130 (100~160) | M30 PC9530 - ©
steel Interrupted | PC5400 120 (95~155) | M40 PC9540
cutting PC9540@ 110 (80~140) M50
; K01
Continuous | pees1o | 180 (140~230) PCE510_ |
cutting K10
Cast iron
Interrupted | PC5300 145 (110~180) | K20 m—
i |
cutting PC5400 125 (85~160) K30 { PC5400 |
; S10
continuous | - g300 55 (40~70)
cutting 520 {_PC5300 |
HRSA
Interrupted | PC5400 40 (30~50) S30 {_PC5400 | R Q
cuting | pcosso@ 40 (30~50) S40
PC2005 60 (40~80) Ho1
. PC2005 | PC2505 |
High |~ tinuous | PC2010 55 (40~70) H10 { pcao1o |{ PC2510
hardness : pc2015 < PC210F |-
o cutting PC2015 50 (35~65) H20
PC210F 50 (35~65) H30

D The features of PVD coated grades

PVD Coated grades 1ISO Features
« Milling grade for medium and roughing of steel
PC3600 P20~P30 « New coating layer with superior wear resistance and oxidation resistance with high toughness substrate
PC3700@ P30~P40 « Exclusive grade for milling grade  « Lubricated and high hardness multi-layered coating
« Superior universal grade for steel, cast iron, hard to cut material, stainless steel
P30~P40 K20~K30 . ) : ; . o ;
PC5300 « New coating and ultra fine grain provide wear resistance and oxidation resistance
M20~M30  S15~S25 ) ) A
« TIAIN Series new coating
« Universal grade for interrupted machining of steel, cast iron, hard-to-cut materials and stainless steel
PC5400 P35~P45 K25~K35 with stable machinability
M30~M40 S25~S35 | « New coating layer with high toughness and lubrication on ultra fine grain substrate with high toughness
« AICIN series new coating
PCE510 KO5~K15 « High speed mlhng grade for cast iron and aluminum
« K-Gold coating
M25~M35 « Medium to rough cutting of hard to cut materials such as stainless steel, Cr-Ni steel, etc.
PC9530 * The toughest sub-micron substrate provides excellent cutting performance at high feed
S20~S30 ) )
« TIAIN coating
P09540@ M35~M45 « Exclusive high toughness grade for stainless steel milling ¢ PVD dioxide film with good heat
S30~S40 resistance
HO1~H10 . I ) )
« Exclusive for Laser Mill in milling of high hardness workpieces and press mold steel
PC2005 P01~P10 . ) : A )
KO1~K10 « Utmost wear resistance due to high hardness substrate and coating < Ultra high hardness K-Brown coating
« Exclusive for Laser Mill in milling of pre hardened steel and plastic mold steel
PC2010 HO5~H15 « High hardness enhanced cutting edges due to ultra fine WC and high contents binder for expanding
application range to high hardness steel and pre hardened steel Ultra high hardness K-Brown coating
PC2015 H10~H20 « Exclusive for Laser Mill in milling of carbon steel and cast « Highly lubricative K-SILVER coating
« Lubricative coating layer and high contents substrate for machining mild steel and hard-to-cut cast materials
H10~H20 « High speed milling grade for hardened steel, cast iron, and stainless steel(Laser Mill)
PC210F P25~P35 K15~K25 * New coating and ultra fine grain provide wear resistance and oxidation resistance
M15~M25 S10~S20 * TIAIN Series new coating
« Roughing grade for high hardened steel and pressed die steel
PCZSOS@ HO1~H10 « Excellent wear resistance ideal for machining die steel and high hardened steel over HRC50
« Roughing grade for pre-hardened steel and plastic die steel
PCZSlO@ HO5~H15 « Stabilized toughness ideal for interrupted cutting of high hardened steel and wet cutting accompanied

by massive thermal shock
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Milling Grades A

Uncoated carbide grades

9 Features

D Advantages

e Due to KORLOY's advanced sintering technology, our
uncoated carbide grades have a fine alloy structure which is
necessary to get superior quality from a uncoated cutting tool

Ptype

e Consist of P,M,K carbide grades and can be used in all kinds of
workpiece

e Excellent quality at machining with coolant, due to the superior
thermal crack resistance of the carbide

e Due to the special design of carbides, it has fine micro structure Mtype

and low affinity with workpiece
e |t has excellent toughness and produces lower cutting loads

D Selection system of uncoated carbide grade

Ktype

: Recommended eai
Workpiece Grade cutting speed (m/min) ISO Application range
St ST20 90 (70~110) P20 st0 |
tee
ST30A 80 (60~100) P30 {sta0A |
_ M20
M | Stainless steel u20 90 (70~110) u20
M30
In(ONl
castiron HO1, HO5 150 (110~190) K10 CTHET
G10 120 (90~150) K20 <G|
Aluminum allo! HO1 600 (450~750 N10
: (450-750) CE
Copper alloys HO5 425 (320~530) N20 { Hos |
) Main composition and application range
Workpiece Composition Features Workpiece
WC-TiC-TaC-Co Excellent thgrer%a:ﬁgt?gx rrgssilssttzggg and plastic Carbon steel, Alloy steel, Stainless steel
) General grades with thermal shock resistance Carbon steel, Alloy steel, Stainless steel,
i ‘ WC-TIC-TaC-Co and hardness Cast steel
- WC-Co High hardness and superior wear resistance Cast iron, Non-ferrous metal, Non metal

) The physical properties of uncoated carbide grades

Workpiece Grade Hardness TRS Young’s modulus Therma}l exparTsion Thermal conducetivity
(HRA) (kgf/mm?) (10%kgf/mm?) coefficient(10%°C) (cal/cm-sec-°C)

ST10 921 175 48 6.2 25

ST20 91.9 200 56 52 45

ST30A 91.3 230 53 5.2

Mo U20 91.1 210 - - 88

HO1 92.9 210 66 4.7 109

- G10 90.9 250 63 - 105

1KPa = 102kgf/m?, 1w/mk = 2.39x10%cal/cm-sec-°C
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A Milling Grades

Cermet grades

) Features ¢ High hardness substrate ensures long tool life in high speed milling
e High toughness cutting edge ensures long tool life even in high impact machining
e Chemically stable substrate provides excellent surface finish of the workpiece

) Selection system of cermet grades

Recommended
Grade cutting speed (m/min)

Continuous cutting CN2500 250 (200~300) P20 I
Steel

Workpiece Machining types SO Application range

CN2000 |
Interrupted cutting CN30 150 (100~200) P30 < CN30
D The features of cermet grades
Cermet Grade ISO Features
CN2500 P20~P30 . Unive.rsal grade from finishipg to roughing of steel
« Functionally gradient material
* For milling of steel
CN30 P25~P35 « Cermet with high toughness
2 The physical properties of cermet grades
Workpiece Grade Hardness (Hv) TRS (kgf/mm?) SG (gecm)
CN2500 <1800 210 < 6.8~7.0
CN30 <1500 240 < 7.0~7.3
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Solid Endmills Grades A

Solid endmills grade selection

PC303S/PC310U

e Ultrafine substrate & high hardness coatings for
excellent wear resistance

e Special surface treatment provides higher chipping
resistance

D Features

—1 Exceptional wear resistance
resulting from extremely
hard coating layers

PC315E

e Fine substrate & lubricative coatings for stable
machinability

D Features

Lubricative coatings for
excellent machinability

D Selection system

SL

e Applied high lubrication coating and special surface
treatment technology

9 Features

—1 Enhanced welding resistance,
chipping resistance and
machining stability due to
surface treatment technology

PC305H

e Enhanced wear resistance and stability from frictional heat
due to high hardness substrate and high hardness coating

D Features

— Applied layer of AITisiN series

Workpiece Grade ISO Application range
PC303S P01
PC310U Pro | <pcaoss| {PceosF | <PC3osH | P
Steel P20
PC315F P30 {pc3tsE | (Pcazo | {pcatsF | {PC215F |
PC320 P40
PC303S Mo01 - -
i PC310U M10 PC303S PC203F PC305H
M Stainless LS PC310U
steel PC320S M20 PC320S
—<pc31sE < PC320 < PC215F —
PC315E M30
PC303S K01
- bC310U K;g {pcaoss | {pcaoaF | <{PC305H | o
ast iron K y 1
PC315E K30 {peatse [ Pcazo [ ¢ PC215F |
PC320 K40
PC320S S20
HRSA {posass | PC312E | PC320_| PC215F | .
PC315E S30
ND3000@ | No1
ND3000
Nonferrous no2100@ | Nos TR (T oW
PD3000 N10 FDI010 Ho H0sS
PC210C |—
Ho1 N20
High PC303S Ho1
PC303S PC203F PC305H
hardnelss PC203F H10 | < | < | < | FEETo0 ]
stee PC310U H20
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A Solid Endmills Grades

Solid endmills grade

) Grade information for each product

Grade Carbide HSS
Item Item
Coated Uncoated Coated Uncoated Coated Uncoated
R-Star Endmil PC305H - R* Endnmill PoloT Rt engor | HCIRRHCZOT | hinao, HisoT
V Endmill PC215F - . - - !
7 Endmil PC315E i Aluminum Solld.Endmlll PD1005, PD1010 HO1 - -
0 A* Endmill - HO5S - -
F Endmi PC203F . M* Endmil PC4OT - - -
T Endmill PC2510, ND3000 Ho1 C-Max PC210C N R B
I* Endmill PC320 - Super Endmill SL - - -
Z* Endmill PC320U - D Endmill ND3000 - - -
S* Endmill PC320S - Composite Router Endmill ND2100 - - -
Brazed Endmill PC221F FCC - -
9 The features of Coated grades
Workpiece ISO Features
PC305H PO5~P15, MO5~-M15,  Grade with higher Si, enhanced wear resistance and stability from frictional heat due to applying the new AITiSIN series layer
K05~K15, HO5~H15
PC315E P20~P35. K20~K35 « Excellent wear/welding resistance in high speed machining due to the combination of ultra fine substrate and PVD coating
PC320 ’ « For low/medium speed machining of general steel * New film applied with excellent chipping/wear resistance
« Low to medium speed cutting of stainless steel and heat resistant alloys
PC320S M20~M30, S20~S30 * Advanced coating layers with increased resistance to built-up edge and oxidation
« Excellent resistance to wear and built-up edge at high speeds due to the ultrafine substrate and dedicated coating layers
« Exclusive Endmill for Inconel « Coating layer with oxidation resistance and high hardness
SL S20~830 ) : : ;
* Reducing fracture on cutting edge and enhancing wear resistance
» Medium to high speed cutting of copper and copper electrode « Medium to high speed cutting of acrylic materials
PC210C N10~N20 . N . L L .
« K-Silver coating with excellent lubrication and wear and chipping resistant substrate
ND3000* NO1~NO5 . Fgr electrode machllnlng. of graphite gt medium to hlgh speeds
« Dia. coating layer with high wear resistance and lubrication
ND2100*@ NO3~N08 « For composite materials » Diamond-coated layers with excellent adhesion
« For Non-ferrous metals(Aluminum alloy) machining
PD1005 NO5~N10 * DLC(Diamond Like Carbon) coating layer with high wear resistance and lubrication
*:CVD

9 Features of KORLOY endmills

Index

Features

H-Star Endmill
(Endmill for high hardness steel)

« Carbide endmill for high hardness (HRC50~63) steel
« Suitable for precision cutting due to high precision tolerance on radius and tool diameter

Z Endmill / I" Endmill
(Endmill for general cutting)

« Excellent in machining various workpieces such as carbon steel, alloy steel, cast iron, pre hardened steel, etc. under HRC45
« Longer tool life with the use of ultra fine substrate and new coating technology

T Endmill
(For dental purpose)

« Endmill for dental prostheses made of zirconia, titanium, Co-Cr, wax, PMMA, and glass ceramic
» Custom-made tools for each type of milling machines for dental purpose

Z" Endmill

« Universal endmill applicable to a variety of workpiece materials under HRC47
» Roughing and finishing availability  Improved tool life thanks to the new substrate and the most advanced coating
« Inhibited chipping and longer cutting time due to the optimized blade design

SSEA /A" Endmill
(Endmill for aluminum)

« Suitable for high speed machining in aluminum and other Non-ferrous materials
« Can accomplish excellent surface finishing, superior chip removal in high feed rate

M" Endmill + Various cutting with one Endmill: Drilling, Ramping, Slotting and Side Milling
(Multi-functional endmill) * Reducing cutting resistance and enhancing surface finish due to high tool rigidity
S Endmill « Sharp cutting edge and high rake angle with streamline chip pocket shows good cutting performance in stainless steel machining

(Endmill for hard-to-cut materials)

where work hardening is a problem

« High efficient roughing endmill for medium to rough cutting

R" Endmill « Excellent machining efficiency thanks to the high efficient roughing edge design
« Reduced cutting force thanks to specifically designed corners, and irregular flute spacing and lead angle
+ Diamond-coated endmill for graphite and ceramic

D Endmill « Excellent wear resistance thanks to the diamond coating of high hardness and high purity

+ Optimized for high speed and heavy duty cutting thanks to the strong grip of coating
« Excellent cutting performance and finish thanks to the optimized blade design of high rake

Composite Router Endmill

« Router endmill for machining composite materials (CFRP & GFRP)
* Minimized machining defects thanks to its design to prevent flaking, peeling off and burrs
« Excellent resistance to wear and flaking thanks to the nano-crystalline diamond coating of high hardness and high purity

C-Max

« Ideally suited for machining copper, brass, bronze, and Non-ferrous materials thanks to the optimized combination between K-Silver
coating with excellent lubrication and resistance to wear and chipping, and the dedicated substrate

Super Endmill

« High lubricated coating and special surface treatment
* Improved welding and chipping resistance and machining stability due to surface treatment technology
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Solid Drills Grades A

Solid drills grades selection

Grades for Mach Solid Drill (MSD)

PC325U

e Special surface treatment provides improved lubrication
and reduced cutting loads

e Stable tool life thanks to increased welding resistance

D Features

—— Increased welding resistance
in medium to high speed
cutting due to highly
lubricative coating layers

Increased wear resistance in
carbon steel machining

Grades for Mach Long Drill (MLD)

PC215G/PC315G

e Improved wear resistance due to the ultrafine substrate

Grades for Mach Solid Drill (MSD)

PC325T&

e Good wear resistance in HRSA machining at high
temperature

¢ Good surface finish reduces friction resistance and
increases chip evacuation

D Features

——— High heat and oxide
resistance increase tool
lifelncreased wear.

Good surface finish coating
layer ensures lubrication and
high quality in machining.

» Reduced friction resistance and smooth chip flow due to improved coating lubrication

D Features

D Selection system

— 1 Exceptional wear resistance due to the ultrafine substrate

Workpiece Grade ISO Application range
PC215G P01
PC315G P10
Steel
PC325U P20 | (" peotsc ( Pc3tsG
PC230F P30 ey " pcaaor
PC215G Mo1
m Stainless PC315G M10
steel PC205F M20 PC215G PC315G
LN " PCazsu
PC325U M30
PC215G Ko1
st PC315G K10
astiron
PC205F K20 e L -
PC325U K30 o7
nD2100@ | Nos
Nonf 1o ND2100
onterrous
FG2 FG2 FA1
FAL1 N20
520
HRSA pca2sT@ <0 PC325T @
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A Solid Drills Grades

Solid drills grades

) Grade information for each product

Grade
Item
Coated Uncoated
MSD Plus PC325U FG2
MSD Plus-S PC325T -
MSD Plus CFRP ND2100 -
MSFD PC325U -
MLD Plus PC215G, PC315G FG2
VZD PC230F -
ESD Plus PC325U FG2
SSD Plus - FAl, FG2
) The features of PVD coated grades
Workpiece ISO Features
P20~P35 « Universal grade for machining steel, cast iron, stainless steel, etc.
PC325U M20~M30 « Stable cutting performance with excellent wear/chipping resistance
K20~K35 « Increased welding resistance due to lubricative new coating at medium to high speed
PC325T@ M20~M30 » Good wear resistance realizes HRSA machining at high temperature
S20~S30 » Good wear and chipping resistance ensure stable machinability
P15~P30 « Universal grade for machining steel, cast iron, etc.
PC215G M15~M25 ; ’ - )
K15~K30 « Stable cutting performance with excellent wear/chipping resistance
P15~P30 « Universal grade for machining steel, cast iron, stainless steel, etc.
PC315G M15~M25 « Stable cutting performance with excellent wear/chipping resistance
K15~K30 « Increased welding resistance due to lubricative new coating at medium to high speed
PC230F P25-P35 * For machlplng general steel gt medium to high spgeq .
« Stable cutting performance with excellent wear/chipping resistance
nD2100D NO5~N10 . Fgr machining composite 'materlals _
» Diamond-coated layers with excellent adhesion
FG2/FAl NO5~N25 « Increased wear/chipping resistance with the use of ultra fine substrate

D Features of KORLQY drills

Index Features

« Increased welding resistance in medium to high speed cutting due to highly lubricative coating layers
MSD Plus « Increased wear resistance in carbon steel machining
 Reduced friction resistance around corners and flutes

« Exclusive for HRSA grooving with good wear resistance at high temperature and chipping resistance.
MSD Plus-S » New coating layer with good surface finish reduces frictional resistance and increases chip evacuation.
* Preventing chipping on the cutting edge and fracture of tool ensures high productivity.

* The best tool for hole making of CFRP workpieces
MSD Plus CFRP « Excellent wear resistance due to the diamond-coated grade
» Reduced burr creation in CFRP machining due to high rake cutting edges

* High quality hole making capability with 180° point angle
MSFD « Improved anti-chipping and welding resistance by edge honing and chamfering
» Minimized creation of burrs compared to general drills

* Higher rigidity due to straight-edge design
MLD Plus » Smooth chip flow due to wider chip pockets and improved surface finish on flutes
* Double margin system for stable machinability

« Lubricative coating layer improves welding resistance at middle to high speed.
ESD Plus * Increase wear resistance in machining carbon steel
« Increased welding resistance and wear resistance with new PC325U grade applied.

» New shape increases chip control
SSD Plus « Surface finish and improved shape realize high quality of machining
« Stable tool life increases productivity
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Others A

Diamond coated grades

Grade for graphite and ceramic
Cross section of ND3000’s
ND3000 @ Surface of ND3000 soctor of i

e SP3-crystalline diamond coatings of high purity and high
hardness

¢ Improved adhesion between coated layers and the substrate
that is specialized for diamond coatings

o Excellent tool life when machining graphite and ceramic

Grade for composite materials

ND2100 &

e Improved surface finish and wear resistance due to the
control technology of nano-crystalline diamond particles

¢ Improved flaking resistance due to the substrate that is
specialized for diamond coatings

¢ High quality and high precision machining availability thanks
to sharp edges

o Excellent tool life when machining composite materials

Surface of ND2100 Sharp edges of ND2100

D Application range

A
400

300 ,,,,,,,,,,,,,,,,,,,,,,, L :, [ o 3, ,,,,,,,,,,,,,,,,,,,,,,,
ND3000 ‘

200 . \  ND2100
100 \ i ‘ 5 J

Cutting speed, vc (m/min)

Graphite/Ceramic Al alloy < 10% Si Alalloy< 5% Si  Composite materials

(CFRP)
D Selection system
Workpiece Grade ISO Application range
Graphite/
Coramic ND3000@® | Noi /_@
prew] {  ND3000 new,
Nonferrous Al alloy mggggg Prev] NO5
Composite
s ND2100 @ | N10
) The features of diamond coated grades
Grade ISO Features

« For continuous roughing of graphite, ceramic, and Al alloy at high speeds
NDSOOO@ NO1~NO5 « Exceptional cutting performance due to high resistance to wear and flaking
« High hardness diamond coatings of high purity SP3-crystalline structure

« For continuous finishing of composite materials and Al alloy at high speeds
ND2100@ NO5~N10 « Stable machinability due to durable sharp edges
« Nano-crystalline diamond coatings under particle control
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A Others
DLC coated grades

DLC-Coated Inserts for Non-Ferrous Metals

PD1005 @ /PD1010 @

« High hardness and low friction DLC coating technology

« Lubrication and maximized wear resistance increases machinability and machining quality.
» Optimal substrate for each workpiece ensures stable and long tool life

« For non-ferrous metals such as aluminum, Al-Si alloy, copper and etc. machining

D Features

Smooth coating surface Hard DLC coating Grade | Wear resistance and Welding resistance | Surface finish | Chip curl

Carbide

non
coated

DLC
PD1010

D Application range

= [ L 8
£ Continuous cutting General cutting Interrupted cutting
S
2
< 2000 .
g > ND series
& (Diamond coating grade)
£ 1500
5
(&)
1000
500
0

» Si Content (%)

9 Selection system

Workpiece Grade ISO Application range
Aluminum and copper

(Soft non-ferrous metals) PD1005 NOS /—@
PD1005
Non-ferrous PD1005 \—

Aluminum alloy N10
metals
-l aloy PD1010

(Hardened non-ferrous metals) N15

9 The features of DLC coating grades

Grade 1ISO Features

« For high speed and continuous machining of Aluminum and copper
PD1005@ NO5 « High wear and welding resistance realize good machinability
« High performance of DLC coating with high hardness and low friction

« For medium to high and interrupted machining of aluminum alloy and Al-Si alloy
PD1010 @ N10 « Stable tool life due to substrate with chipping resistance
« High performance DLC coating with high hardness and low friction
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Others A
cBN inserts grades

%) Features ® Excellent hardness and thermal resistance by sintering KORLOY's main constituents and special ceramic
binder at high pressure and high temperature

e Excellent hardness and wear resistance for higher productivity in machining cast iron and heat-treated alloy

at high speed
» Insert type
High presicion Wear resistance Productivity
For regrinding type One use type Multi-corner type Multi-corner type (coated) Solid type Grooving type
D cBN inserts
Multi edge coated type One use type
2NU-CNGA120408 NU-CNGA120408
« Easy handling of corners « Economic price ¢ Easy handling of tools < A wide variety of series
« Strong Brazing * Smaller than expensive cBN and dramatic cost down
« Excellent tool life compared to non-coated inserts « Strong weld face and stable cutting performance
Multi edge type Regrinding type
2NU-CNGA120408 CNMA120408
« Price per edge is more reasonable compare to normal single cornered, .
* Long tool life
one-used type ) .
; « Excellent wear resistance, High hardness
« Insert with several brazed cBN s )
) o : . = « Saved tool cost due to the regrinding insert 3~4 time
» Wide application of continuous to interrupted machining

D cBN application range ) Coated cBN application range
A A
= 300 = 3004
E DB1000 E DNC100
£ £
o 200 o 2004
> >
2 DB2000 B
[ [
@ 150+ % 150
£ g
= =
=} 3
(s} O
1007 100
Continuous cutting  General cutting Interrupted cutting Continuous cutting  General cutting Interrupted cutting

Degree of ) O \ Degree of ) 4 \
interruption A ! interruption L r :
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A Others

9 Cutting condition of cBN grades

) Insert L . . Feed, | Depth of cut,
Workpiece Grades color Application Cutting speed, vc (m/min) fn (mmirev) | ap (mm)
DNC100 e g 180 GG 300 0.03~0.3 | 0.03~0.3
Continuous and
DNC250 low interrupted 120 I 220 0.05~0.3 | 0.05~0.3
cutting at high speed
Coated | DNC300 e g | 00— 250 0.05~0.2 | 0.05~0.2
DNC350 e oty |90 150 0.05~03 | 0.05~03
Continuous and
) DNC400 medium interrupted 90 I 220 0.05~0.3 | 0.05~0.5
High cutting
hardness
steel DB1000 gtoﬁigﬂ”s;jeg“m”g 130 I 250 0.03~0.15 | 0.03~0.2
Medium and low
DB2000 interrupted cutting 80 I 200 0.03~0.2 | 0.03~0.3
DBNX20 E‘Jg:‘%efﬁciem 120 I 150 0.03~0.3 | 0.03~05
Non Medium and low
coated | DBN250 interupted cutting | 30 N 120 0.03~0.2 | 0.03~0.3
DBN350 - 120 N 220 0.03~0.2 | 0.03~0.3
HRSA DB7000 s g 100 I 300 0.05~0.2 | 0.1~10
Castiron DBN700A %ﬂéﬂ“s";jeg“m“g 500 EEEEE 2000 | 0.10~0.4 | 0.1~0.4
Coated cBN
) Features ® Excellent thermal resistance
® Coating layer with high hardness, oxidation resistance and chipping resistance
A
g %0 DNC100
S TIAISICN O
[ .
£ 20 TIAIN O Improved hardness
§ TN and oxidation
5 20 ! resistance at high
% temperature
2 10
he)
3
kS >
0 300 600 900 1200
Oxidation resistance (°C)
D Application range ) Recommended cutting condition
300 |

Cutting speed
] |
vc (m/min) 180 300

Cutting speed
vc (m/min)

200 — M Dth4oo
DNC250
DNC350 J b 0.03 I 0.3

100 — fn (mm/rev)
Degree of Depth of cut pertime | ) p— ( 3
) . ap (mm)
interruption > )
Continuous General ~ Medum Interrupted
cutting cutting _interrupted cutting cutting « Increased oxidation resistance and wear resistance due to high hardness coating layer
e —— 0 )7/ { (o[ [ o] « Dramatically improved fracture resistance and chipping resistance

cutting edge

Grades & Chip Breakers




Others A

Multi-corner coated cBN for high efficient cutting of heat-treated alloy

DNC250

——— Advanced PVD coating

——— High hardness and lubricative coating

———— Improved wear resistance

9 Features e Stable and long tool life
e Cost effective by multi-cornered one-use insert

A

g 50

S 40 DNC250 DNC350

g (TIAIN/TIN) C

kS AITIN

g % TiN O

E 20 Improved hardness

a of coating and

5 10 oxidation resistance

©

T >
0 300 600 900 1200

Oxidation resistance (°C)

D Application range

D Recommended cutting condition

= 300 )
o= DNC100 Cutting speed 120 I 220
T E ve (m/min)
oE 200 00
S -
53 DNC350
o 100 —| ) Feed 0.05 IEEGE—_— 0.3
fn (mm/rev)
Degree o © €Z3 @ C>
interruption Depth of cut per time
s Continuous General Medium Interrupted ap (mm) 0.05 NN 0.3
cutting cutting interrupted cutting cutting
= min ——— ngrload o max—
cutting edge
Coated cBN
) Features o 1st recommended grade for low to medium interrupted cutting

e Enhanced chipping resistance and wear resistance comparing

to competitor's grade

e Minimizing flaking of coating by stable coating

D Application range

2 Recommended cutting condition

o g 200
S oL
ESE DNC300 l
© @ ° 90 —
Degree of © €:3 @ C>
interruption - )
Continuous General Medium Interrupted
cutting cutting interrupted cutting cutting
o°o\p =V
Interruption c(@ ‘ o g
= min Overload on max—

cutting edge

Cutting speed

. |
vc (m/min) 90 200

Feed

.05 I 0.
fn (mm/rev) 0.05 03

Depth of cut per time

0.05 NN 0.25
ap (mm)

* Enhanced oxidation resistance and wear resistance due to high hardness layer
* Highly increased chipping resistance, fracture resistance and wear resistance

Grades & Chip Breakers




A Others

Coated cBN for high interrupted cutting

DNC350

%) Features e Excellent tool life and productivity in interrupted cutting
e New PVD coating applied with high hardness and oxidation
resistance
A
'g 50 DNC350
o 20 (TiAIN+a)
2 TIAIN  AITIN C
© 30 . . . ~ .
§ Improved hardness — ?ggz:;rdness and oxidation-resistant
g 20 TN o coating and ——— High tough coatin
4 oxidation 9 9 g
5 10 resistance
8 > ——] Fine cBN + High tough substrate
0 300 600 900 1200
Oxidation resistance (°C)

D Application range ) Recommended cutting condition

° 300 | )

e DNC100 (UG SE2 90 I 150

o= vc (m/min)

oF 200 — DNC400

£ DNC250 DNC350

S 100 — 50 Feed 0.05 I 0.3

fn (mm/rev)
Degree of @ €:3 @ {:} Depth of cut per time
interruption I
: Continuous General Medium Interrupted ap (mm) 0.05 03
cutting cutting  interrupted cutting cutting
= min Overload on max—

cutting edge

Solid type coated cBN

DNC400&

9 Features e For machining heat-treated steel in continuous and medium
interrupted cutting

e Longer tool life due to coating layer
e Solid type for universal purpose

D Features of solid type cBN
e Increased productivity at high speed and high depth of cut
e |deal for removing cemented layer and the welds
e Better welding stability due to 3-face blazing
e Excellent cutting performance at varying depth of cuts

D Application range ) Recommended cutting condition
2 800 7 DNC400 0.05 I 0.3
§_§ DNC100
o E
>E 200 400 [l DNC250 0.05 IEEE— 0.3
& 5 fn (mm/rev)
53>
S 100 - DNC350 DNC350 0.05 IEE— .3
DNC400 0.05 I 0.5
Degree of
interruption - ) Depth _of cut
Continuous  General Medium Interrupted per time DNC250 0.05 I 0.3
cutting cutting  interrupted cutting cutting ap (mm)
- min ———— overloadon _______ DNC350 0.05 IE— 0.3
cutting edge

Grades & Chip Breakers




Non-coated cBN

DB1000

D Features

o Non-coated cBN with the highest wear resistance at high speed

e Excellent tool life in continuous to light interrupted cutting

e Improved fracture resistance along with high wear resistance
- Higher thermal resistance and hardness due to pure TiCN ceramic binder

Non-coated cBN

DB2000

D Features

e Universal grade for overall machining of heat-treated

- Stable tool life in continuous to low/medium interrupted cutting

Others A

e Both fracture resistance and wear resistance acquired with the use of pure

ceramic binder

e Stable surface roughness

2 New technology of high purity ceramic binding materials

DB1000/DB2000
9
o

()

DB2000 dramatically minimizes impurities
with the use of high purity ceramic binding
materials and enhances thermal resistance
and toughness.

+——] High purity ceramic
binding materials

-] cBN

D Application range

Conventional grade

Ceramic binding |——
materials

CBN |—
Impurities |

(\ | Crack
t——] Increased
wear
m o

Impurities included in conventional grade's ceramic binder caused inferior thermal resistance
and hardness of sintered compounds, which led to crack (fracture) and wear

=} 300
D~
= o=
>3 | 2E£ 2007 DB1000
S8 | D
21 £33  100-—
= 0
38 | 3° DB2000 J
T ©
(O]
a5
2%
g2 Degree of
£ interruption - \
Continuous General Medium
cutting cutting interrupted cutting
- min Overload on max—i

cutting edge

) Recommended cutting condition (DB1000)

2 Recommended cutting condition (DB2000)

Cutting speed
vc (m/min)

130 I 250

Cutting speed
vc (m/min)

80 I 200

Feed

.03 I 0.
fn (mm/rev) 0.03 0.15

Feed
fn (mm/rev)

0.03 I 0.2

Depth of cut

0.03 I 0.2
ap (mm)

Depth of cut
ap (mm)

0.03 I 0.3

Grades & Chip Breakers




A Others
PCD inserts grades

2 Features KORLOY PCD products are manufactured by using high quality PCD tips under ultra high temperatures
and pressure. The PCD tip is welded on the qualified KORLOY carbide insert
KORLOY high quality PCD products meet a wide range of application needs in turning, milling,
and endmills.

e Excellent tool life for aluminum alloy and copper alloy
e Excellent tool life for Ceramic, high-silicon aluminum and rock or stone
e Excellent tool life for rubber, carbon, graphite and wood

D PCD grade
Grade Features Application Grain size (um) Hardness (Hv) TRS (kgf/mm?)
c i S arain has b Ao cet Cemented carbide
oarse diamond grain has been used to ge c . hi
DP90 excellent wear resistance enough to machine H_er: ZIC Iroug ng i 25~30 50~65 =1.10
cemented-carbide, high Si aluminum alloy Igh >I aluminum afloy
Rock, Stone
By use of fine diamond grain having good High Si aluminum alloy
DP150 bonding property, itis suitable for machining of Copper, Bronze alloy 5~10 50~60 =1.95
Non-ferrous metal, graphite Rubber, Wood, Carbon
By use of ultra fine diamond grain, it is possible Plastic
DP200 to make_ sharp cutting edge_:. Thus itis Wood -2 4555 =945
appropriate grade to machine Non-ferrous . )
material Precise finishing of aluminum
D Recommended cutting condition
. . . Recommended grade
Workpiece Cutting speed (m/min) Feed (mm/rev) Depth of cut (mm) = o
Aluminum alloy (4%~8% Si) 1000~3000 0.1~0.6 ~3 DP150 DP200
Aluminum alloy (9%~14% Si) 600~2500 0.1~0.5 ~3 DP150 DP200
Aluminum alloy (15%~18% Si) 300~700 0.1~0.4 ~3 DP150 DP200
Copper, Bronze alloy ~1000 0.05~0.2 ~3 DP150 DP200
Reinforced plastic ~1000 0.1~0.3 ~2 DP150 DP200
Wood ~4000 0.1~0.4 - DP150 DP200
Cemented carbide 10~30 ~0.2 ~0.5 DP90 DP150
D Cutting performance
Continuous cutting test (Workpiece: Al-25%Si) Interrupted cutting test (Workpiece: Al-20%Si) Cutting test of cemented carbide
E A +vc=800m/min T A c B T A Vo )
£ «fn = 0.1 mmirev £ omp- £ ve = 15 m/min
@ cap=0.2mm £ £ + fn = 0.37 mm/rev
?T, «Dry = DP150 - +ap=05mm
20197 L insert: SPaN120304 £010~ - g 02~ Y
E * Holder: CSDPN2525-M12 B = p
[ o [
Comp.B ~
DP150
* vc =350 m/min
0.05 |~ 0.05 — «fn = 0.2 mmirev 01— ——
Comp. A +ap=0.18mm — —
DP90 * Wet — —
« Insert: CNMX120408 - — I—
+ Holder: PCLNR2525-M12 — —
— —
\ \ \ \ > \ \ \ \ > — —
0 10 20 30 40 0 1 2 3 4 DP150 Competitor
Cutting length (km) Cutting length (km) Grade

Grades & Chip Breakers




Chip Breakers A

Chip breaker for turning

Application range
feed rate fn (mm/rev)
Geometry Cutting edge 004 0063 010 016 025 04 063 10 16 25 40 63 Features
depth of cut ap (mm)

01 016 025 04 063 10 16 25 40 63 100 116 13

_“ For Finishing
14
0.7
0.1 0.10~0.35 « Stable chip control in high toughness material; low
M D=5 carbon steel, pipe steel & steel plates
R « Improved chip control for facing, copy machining and
better surface finish
For Finishing
1.9
TN — 0.15~0.45
5"% 15° 05-2.0 « Improved chip control for smaller depth of cuts
o « Excellent chip control in copying, comer R machining

For Finishing

1.5 ‘
0.9
" ﬂ*# DEE~0:E « Good chip control quality on varied depth of cut
o 155
\ 0.5~15 « Excellent cutting edge strength has been acquired due to
the special chip-breaker
For Medium to finish cutting
1.7
0.2
4—# 0.12~0.45
653% 152 0.5-3.5 « Stable chip control in copying and internal machining with
: . various depths of cut

V series

For Medium to finish cutting

0.10~0.40 + Medium to finishing cutting edges offer improved edge

1= . : hardness
1.0~3.0 . ) '
« Increased chip control in low depth of cut cutting range

« For cermet

For Medium cutting

0.10~0.50

« Wide available chip control range from medium-finishing
1.0~5.0 to medium-roughing

« Suitable chip breaker for CNC machining

For Heavy duty cutting

.6,

=3

035
20° o QAAT « Designed specifically for heavy machining
6.0~15.0 « Specialized chip breaker for the heavy industries like

Ship building, Power plant industry

For Heavy duty cutting

« Designed specifically for heavy machining

7.0~17.0 « Specialized chip breaker for the heavy industries like
Ship building, Power plant industry

Notice: Application ranges are based on main cutting material
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A Chip Breakers

Chip breaker for turning

Geometry

Cutting edge

Application range

feed rate fn (mm/rev)

Features

004 0063 010 016 025 04 063 10 16 25 40 63
depth of cut ap (mm)
01 016 025 04 063 10 16 25 40 63 100 116 13
_m For Finishing
1.2
18° .05~0.20 . - )
« High positive cutting edge
0.1~1.5 + Reduced contract chip minimizes temperature to improve
tool life
VP2 For Medium to finish cutting
25 ‘
130 0.05~0.40
« Stable chip control and high machinability in copying with
0.5~4.0 )
various depths of cut
VP3 For Medium cutting
2.4
%) e o Hi . . . .
_q:, 0.5 0.05-0.45 High positive cutting edge with wide land
o 15"# « Stable cutting performance in interrupted machining with
> 0.5~4.5 high toughness
« Stable machinability and chip control in machining with
high depth of cut
VP4 For Roughing
26
0.17
== 0.15~0.45 ) . ) :
o {BT . ‘ « The first recommended chip breaker for inconel cutting
ﬁ/ 1.0~4.5 « High hard and resistant rake angle to prevent notch wear
in roughing of rugged surfaces
For Roughing
28 + High feed machining with the combination of wide land
%T 0.25~0.55 and pockets
18° 1.2-7.0 « Shallow chip breaker design prevents chip blocking at
e high feed
« Decreased wear on major cutting edge due to special
treatment on blade
_m For Medium to finish cutting
16
12
013 [ - ‘ ‘ 0.10~0.40 « Angle land decreases cutting resistance for better surface
Q_/_ 05-25 roughness
6° 528
JFI « Special dot design prevents chip blocking by clear chip
breaking
m For Medium cutting
8 2.2
5 %# ‘ 0.15~0.45 « Increased productivity due to excellent chip control in
(7] 5°1; 18° T various conditions
5 T « Stable tool life by reducing cutting load at high speed and
high feed
For Medium to finish cutting
2.0
o5~ 7
] 18 0.12~0.35 « Chip breaker with strong cutting edge in high interrupted
D555 finishing and medium cutting
D « Effective chip control in low depth of cut to high depth of
cut due to 2-step rear angle

Grades & Chip Breakers
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Chip Breakers A

Chip breaker for turning

Application range
feed rate fn (mm/rev)
Geometry Cutting edge 004 0063 010 016 025 04 063 10 16 25 40 63 Features
depth of cut ap (mm)

01 016 025 04 063 10 16 25 40 63 100 116 13

For Medium cutting

:

— « The first recommended chip breaker for continuous
0.12~0.45 stainless applications cutting

03_|
%H
10°: 20° 0.5-5.5 « Improved tool life and surface finish due to dual lands
D combining both machinability and toughness
» Wide chip pockets for stable chip evacuation at high
depth of cuts and high feeds

-M series

For Roughing

26
0.31 0.15~0.55 « The first recommended chip breaker for interrupted
2 % & : : cutting or roughing of stainless steel
2.0~6.0 « Inhibited notch wear and burr creation at high depth of
cuts and feeds

« Reduced cutting loads and longer tool life at high feeds

For Medium cutting

20 « 1st recommended chip breaker for cast iron continuous
0.10~0.50 cutting

- 1.0~5.0 « Suitable for continuous cutting of ductile and gray cast
iron

i

f
T

« Excellent tool life and surface finish thanks to angle lands
improving cutting performance

-K series

RK For Roughing
- 25 « 1st recommended chip breaker in cast iron continuous
@-# ‘ 0.20~0.60 cutting and roughing
~ 1.5~6.0 + Suitable for machining ductile and gray cast iron at high
speeds and high feeds
« Improved toughness and chipping resistance due to flat
lands
_m For Medium to finish cutting
o 25
2 Le 0.03~0.30 « Sharp cutting edge generates low cutting force
@ 9°{> 130 ) . ) )
(7] 0.5-2.5 « Specially designed tough main cutting edge
25 « Suitable for cutting of low carbon steel, stainless steel,
aluminum
_m For Roughing
3.1
0.28 ‘ 0.30~0.80 . . )
21° « Suitable for deep depth of cut and high feed cutting of
3.0~8.0 steel and cast iron
« Suitable for intermittent cutting
8
g
o For Heavy duty cutting
0.28
o % 0.30~1.30 . . .
3.0-11.0 « Suitable for heavy duty cutting due to strong cutting edge
' ’ « Wide chip control range with low cutting force
_m For General cutting
2.0
8 0% ‘ 0.50~1.00
= 14°
om 4.0~10.0 « Suitable for general cutting condition cutting

Notice: Application ranges are based on main cutting material
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A Chip Breakers

Chip breaker for turning

Application range

feed rate fn (mm/rev)

H-Posi series C-Posi series

VL

V-Posi series

P-Posi series

E
~

AL series

Geometry Cutting edge 004 0063 010 016 025 04 063 10 16 25 40 63 Features
depth of cut ap (mm)
01 016 025 04 063 10 16 25 40 63 100 116 13
For Roughing
1.9
0.15 | . . . ) L
= ‘T“ 15 0.10~0.35 « Suitable for interrupted cutting and cast iron machining
1.0~3.0 « Good surface finish due to low cutting force
« Suitable for both boring and outer diameter turning
For Medium cutting
1.9
0.7
015 0.08~0.40
eu{:# 0.5~35 « Excellent chip control at wide range of cutting conditions
« Machining versatility over a wide range of materials
For Finishing
15
o ﬁj 0.05~0.25
= 0.1~15 « Improved surface finish and size accuracy due to stable
L inner boring
For Finishing
f— 14
%—4'* ‘ 0.05~0.20
5°=% 0.1~1.0 « Superior chip control in low carbon steel, pipes, and steel
- plates
For Medium cutting
1.7
02 ] 0.05~0.30 « Sharp cutting edge and wide chip pocket for low cutting
load
7° 15°
{> 0.3~3.0 « Stable chip control at varying depth of cuts
« Excellent cutting performance when machining
automobile components
For Finishing
0.5
= 0.01-0.20
20° « For chip control in low depth of cut mild cuttini
£ T/J 0.1~1.0 P oW dep g
* Enhanced surface finish and reduced cutting load
For Medium to finish cutting
& 0.03~0.40
0.1~4.0 * Exclusive chip breaker for aluminum and aluminum alloy
. cutting
For Medium to finish cutting
13°
DO5-0EY « High stability of cutting edge secures great performance
0.5~4.0 in high speed and interrupted machining
« High speed of medium and interrupted operation

Grades & Chip Breakers
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Chip Breakers A

Chip breaker for turning

Application range
feed rate fn (mm/rev)
Geometry Cutting edge 004 0063 010 016 025 04 063 10 16 25 40 63 Features
depth of cut ap (mm)

01 016 025 04 063 10 16 25 40 63 100 116 13

_m For Finishing

1.5
‘ ) ‘ 0.01~0.12 « Shallow depth of cut with sharp edge
70
0.01~1.0 « Longer tool life at high speed cutting due to low cutting
force

* Good surface finish

For Medium to finish cutting

1.5
0.04~0.15

27°

0.05~1.5 « Improved chip control makes tool life long and better
machining

VP1 For Medium cutting

2

1
18° 0.05~0.3
« For medium cutting with strong cutting edge
0.5-4.0 « For wide range of cutting by optimal width of chip breaker

for each cutting depth

Auto tool series

For medium cutting (for surface roughness)

E
n

0.5
0.03~0.25
12° . i i i
% 0.3~3.0 Reduced welding and cutting heat by sharp cutting edge
+ Enhanced chip evacuation in low to high feed cutting
For Finishing
04
0.01~0.20
W% « For various workpiece (P, M, S) cutting
D=2 + Good surface finish and low cutting load due to sharp

cutting edge

For Medium cutting

.

0.26 T 0.15~0.60
. o + Guarantees excellent surface roughness and good chip
3 8 {0=5

{_ﬁ/ =8 controls at high feed machining

For Medium to finish cutting

Wiper series

0.15~0.50
0.5-3.5 « Improved surface roughness at shallow depth of cut and
F’\/J_ o high feed due to strong cutting edge

For Medium to finish cutting

o

[——‘ 0.12~0.45 « Shallow depth of cut with sharp edge
151&’\/7 1.0-45 . If.oorzger tool life at high speed cutting due to low cutting

+ Good surface finish

SH For Medium cutting

Shaft series

0.1 0.15~0.50

16° L5500 « Good chip flow increases tool life and machinability.

Notice: Application ranges are based on main cutting material
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A Chip Breakers

Chip breaker for milling

Application range

feed rate fn (mm/rev)
Geometry Cutting edge 005 010 015 020 025 030 035 040

0.80

120

1.40

1.60

depth of cut ap (mm)
0.1 0.5 1 2 3 4 5) 6

10

15

20

Features

1.0~5.0

For Roughing

« Possible to increase productivity through increase feed
and depth

« Excellent heat resistance due to the special chip breaker
design of top face of insert

0.20~0.40
2.0~14.0

For Roughing

+ Specialized tool for high depth of cut roughing with high
rigidity cutting edge ensures stable machining.

Mill-max Heavy MX series

0.05~0.40
1.0~8.0

For Aluminum machining

« Sharp cutting edge for low cutting load, which is ideal for
machining steel, hard-to-cut materials and aluminum

E

L

Rich Mill series-RM3

For machining hard-to-cut materials

« Low cutting resistance for light cutting and machining
hard-to-cut materials with excellent tool life and surface
roughness

0.05~0.35
1.0~8.0

For General cutting

« Available for most of applications with universal design
for general milling

;

0.05~0.25
0.3~14.0

For Aluminum machining

« Sharp cutting edge design ensures low cutting resistance
and excellent machining in difficult- tocut materials,
aluminum and light machining

0.05~0.30
0.5~14.0

Rich Mill series-RM4

For Light cutting

« Low cutting force chip breaker design ensures longer tool
life and excellent machining in difficult-to-cut material and
light machining

0.05~0.30

-
—

l\

(\

.

T

[T

1.0~14.0

For General cutting

« Suitable geometry design for general milling has wider
ranges of machining

Grades & Chip Breakers
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Chip Breakers A

Chip breaker for milling

Geometry

Cutting edge

Application range

0.05

feed rate fn (mm/rev)

010 015 020 025 030 035 040

0.80

1.20

1.40

1.60

0.1

0.5 1

depth of cut ap (mm)
2 E 4 5 6

10

15

20

Features

|

0.05~0.20

1.0~8.2

For Aluminum machining

« Specialized sharp cutting edge for aluminum machining
ensures machinability.

+ Buffing treatment on the surface realizes good chip flow
and welding resistance.

Rich Mill series-RM6

0.05~0.25

1.0~8.2

For Machining hard-to-cut materials

« Low cutting load chip breaker for light cutting

+ Long tool life and high quality of machining in hard-to-
cut material cutting

0.05~0.25

1.0~8.2

For General cutting

« Optimally designed shape for general shoulder milling in
various cutting ranges

0.05~0.35

0.3~6.0

For Aluminum machining

« Sharp cutting edge and lubricated top face show
excellent chip flow and welding resistance in aluminum
machining

E
=

0.05~0.35

For Light cutting

« Low cutting force chip breaker design ensures longer tool
life and excellent machining in difficult-to-cut material and
light machining

E
=

Rich Mill series-RM8

0.05~0.30

For Machining hard-to-cut materials

« Chip breaker with low cutting load resistance ensures
long tool life and high quality in light and hard-to-cut
material cutting.

0.5~6.0

For General cutting

« Suitable geometry design for general milling has wider
ranges of machining

Rich Mill series-RMT8

LA LA

0.05~0.20

0.5~5.0

For Light cutting

« Low cutting force chip breaker design ensures longer tool
life and excellent machining in difficult-to-cut material and
light machining

Notice: Application ranges are based on main cutting material
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A Chip Breakers

Chip breaker for milling

Application range
feed rate fn (mm/rev)
Geometry Cutting edge 005 010 015 020 025 030 035 040 080 120 140 160 Features

depth of cut ap (mm)
01 05 1 2 3 4 5 6 8 10 15 20

For General cutting

0.05~0.30

« Suitable geometry design for general milling has wider

0.5~8.0 ranges of machining

Rich Mill series-RMT8

For Machining hard-to-cut materials

+ Stable tool life and good cutting quality in hard-to-cut
1.0~3.0 material cutting due to double reverse positive relief
surface and low cutting load chip breaker

For Light cutting

Rich Mill series
E
=

0.05~0.40
« Low cutting force chip breaker design ensures longer
0355 tool life and excellent machining in difficult-to-cut material
and light machining

E m For high hardness cutting
=
e
8
2 0.05~0.30 i ) )
o « Stable tool life and good cutting quality due to double
= 1.0~-3.0 reverse positive relief surface and high rigidity chip
= breaker
=
=
o4 SAGX
m For General cutting
0.10~0.30
1.0~3.0 « For general cutting range with optimal shape for general
o milling
SNMX
_m For HRSA cutting
0.05~0.30
« Excellent cutting performance in heat resistance STS
3 1.0~3.0 cutting from neutral type flat cutting edge and sharp chip
= breaker
o
I
=2 Neutral
i
= For cast iron and STS cutting
=
=
=
- 0.05-0.30 . .
« Excellent cutting performance in general STS and cast
1.0~3.0 iron cutting from right-handed helix cutting edge and
sharp chip breaker
Right-handed
_m For Aluminum machining
DE-0LY « Sharp cutting edge design ensures low cutting resistance
< 0.3~5.5 and excellent machining in difficult- tocut materials,
E aluminum and light machining

Notice: Application ranges are based on main cutting material

Grades & Chip Breakers




Chip breaker for milling

Chip Breakers A

-

Rich Mill series-RM16

Alpha Mill series

renrrrri

Geometry

Cutting edge

Application range

feed rate fn (mm/rev)

005 010 015 020 025 030 035 040 080 120 140 1.60
depth of cut ap (mm)
0.1 0.5 1 2 E 4 5 6 8 10 15 20

Features

0.05~0.35
0.3~5.5

For Machining hard-to-cut materials

« Low cutting resistance for excellent tool life and surface
roughness in machining hard-to-cut materials

I

10~0.45
055

For General cutting

« Suitable geometry design for general milling has wider
ranges of machining

B

0.05~0.30
0.3~2.0

For Finishing of milling (Wiper)

« Wiper insert provides improved surface roughness due to
special cutting edge

For Machining hard-to-cut materials

« Stable tool life and cutting performance in hard-to-cut
material cutting from hard clamping side preventing
reverse positive revolution and low cutting resistance
chip breaker

For Aluminum machining

« Sharp cutting edge and lubricated top face show
excellent chip flow and welding resistance in aluminum
machining

=

E

0.05~0.15
0.5~16

For Light cutting

« Low cutting force chip breaker design ensures longer tool
life and excellent machining in difficult-to-cut material and
light machining

0.10~0.25
0.5~16

For General cutting

« Suitable geometry design for general milling has wider
ranges of machining

L

E

0.05~0.15

For Hard-to-cut material machining

« The chip breaker with low cutting resistance ensures
superior machinability in hard-to-cut materials

Notice: Application ranges are based on main cutting material
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A Chip Breakers

Chip breaker for milling

Application range
feed rate fn (mm/rev)
Geometry Cutting edge 005 010 015 020 025 030 035 040 080 120 140 160 Features
depth of cut ap (mm)
01 05 1 2 3 4 5 6 8 10 15 20
_m For Roughing (nick)
1%
D
@
2 0.10~0.25
= 0.5~16 « Design for easy chip cutting ensures high machinability in
g toughing.
=
<
_m For General cutting
0.05~0.35
0 1.0~16.5 « Shape for general milling with most cutting range
3]
@
[%2)
o
% For Hard-to-cut material machining
<
=
<
0.05~0.30
« Chip breaker for cutting with low cutting load guarantees
1.0~16.5 long tool life and qualified machining in light cutting and
HRSA machining.
W For Light cutting
0.05~0.20
« Special design for light cutting of gummy materials like
0.5~5.0 stainless steel and hard to machine material provide fine
surface finish and longer tool life
m For General cutting
0.05-0.30 « Chip breaker design to cover general cutting condition
1.0~5.0 provides wide available application range
.g « Ground type and as sintered type is available
@
7]
= .
o For Roughing
=
>
[y
0.05-0.35 « Strongest cutting edge strength provide stable tool life
1.5~5.0 even in case of severe cutting with heavy intermittent and
S heavy roughing
For Aluminum machining
0.10~0.35 « Sharp cutting edge and lubricated top face show
05-5.0 excellent chip flow and welding resistance in aluminum
- ‘ ‘ machining
m For Aluminum machining
a
3
-é 0.30~0.60
= 0.3-6.0 « Excellent surface roughness due to buffed surface in
= machining aluminum
L
2
=
w

Grades & Chip Breakers

Notice: Application ranges are based on main cutting material



Chip breaker for milling

Chip Breakers A

|

Future Mill series P-posi

By rronnn

o

HFM

Geometry

Cutting edge

Application range

0.05

0.10

0.15

feed rate fn (mm/rev)

020 025 030 035 040

0.80

1.20

1.40

1.60

0.1

0.5

depth of cut ap (mm)
4 5 6

10

15

20

Features

0.30~0.50

For Hard-to-cut material machining

« Low cutting resistance and high hardness cutting edges
for excellent surface roughness in machining titanium
and Inconel

0.12~0.50
0.3~6.0

For Light cutting

« Low cutting resistance for light cutting

0.20~0.70

For General cutting

« Universal purpose for most of milling applications

0.30~0.50

For Machining high hardness steel

« |deal for machining high hardness mold steel and heat
resistant alloy

.10~0.30

1.0~15.5

For Hard-to-cut material machining

« Stable tool life and cutting performance in hard-to-cut
material cutting due to low cutting load chip breaker

.10~0.30

1.0~15.5

For General cutting

« For general cutting range with optimal shape for general
milling

0.1

For Light cutting

« Chip breaker for cutting with low cutting load is optimal
for light cutting.

Nong C/B

0.1

0.30~0.80

For Machining high hardness steel

« Shape with hard cutting edge is optimal for high hardness
alloy steel machining.

Notice: Application ranges are based on main cutting material

Grades & Chip Breakers




A Chip Breakers

Chip breaker for milling

Application range

Geometry Cutting edge 005 010 015 020

feed rate fn (mm/rev)
025 030 035 040 0.80

1.20

140 160

0.1 0.5 1 2

depth of cut ap (mm)
E 4 5 6 8

10

15

20

Features

|

0.2~1.0

0.30~0.80

For Hard-to-cut material machining

« Chip breaker for cutting with low cutting load and hard
cutting edge ensure high qualified machining.

HFMD

0.2~1.0

0.30~1.0

For Light cutting

« Chip breaker for cutting with low cutting load is for light
cutting.

0.2~1.0

For General cutting

+ Shape for general machining with high feed is available
for most machining range.

;

0.05~0.25

1.0~16.5

For Aluminum machining

« Sharp cutting edge for aluminum machining ensures
good machinability.

+ Buffed surface realizes chip flow and welding resistance.

E
=

.05~0.25

1.0~16.5

For Hard-to-cut material machining

« Chip breaker for cutting with low cutting load guarantees
long tool life and qualified machining in light cutting and
HRSA machining.

0.05~0.25

1.0~16.5

For General cutting

« Specialized shape for general slotting is applicable in
most cutting ranges.

d

Pro-XL Mill

10~57

For Aluminum machining

« Sharp cutting edge with buffing on the surface for
aluminum machining ensures chip flow and welding
resistance.

;

rrervrrinvy

Pro-V Mill

1.0~17

For Aluminum machining

« Shape for general slotting is applicable in most cutting
ranges.

Grades & Chip Breakers

Notice: Application ranges are based on main cutting material



Chip breaker for drilling

Chip Breakers A

- [l

King Drill series

rL KR

Geometry

Cutting edge

Application range

0.04 0.063 0.10

feed rate fn (mm/rev)

016 025 04 063 10

16

215

4.0

6.3

30

60 90

120

depth of cut ap (mm)
150 180 210 240

270

300

330

900

Features

0.04~0.20

60~300

For General cutting

« Chip breaker with strong cutting edge for universal
applications with steel, stainless steel, and cast iron

0.04~0.15

40~250

For Light cutting

+ Superior chip control in machining of mild steel, forged
steel and stainless steel

0.04~0.20

Reinforced chipping resistance

« Improved central chipping resistance due to reinforced
corners of the King Drill central inserts

« Excellent cutting performance even in machining where
there is frequent corner breakage of central inserts

* e.g. Machining heat-treated steel or stainless steel, and
high feed machining, etc.

.04~0.10

100~400

Non-ferrous metals

+ Chip breaker with sharp and polished cutting edge for
aluminum and Non-ferrous metals. Machining with
King Drill ensures good chip flow and resistance to chip
welding.

Notice: Application ranges are based on main cutting material

Grades & Chip Breakers




TURNING




Turning Chip Breakers

BO2

B04

B16

Application range of KORLOY
Main Chip Breakers

Recommended Chip Breakers
for workpiece

Feature of Chip Breakers

Inserts

B34
B36
B73

Turning Insert Code System (ISO)
Turning Insert (Negative)
Turning Insert (Positive)

B102 Aluminum Insert (Positive)

B110
B113

cBN Insert
PCD Insert

SAVE TURN

B114
B115
B116
B119

Technical Information for SAVE TURN
SAVE TURN Insert

SAVE TURN Holder

SAVE TURN Boring Bar

Auto Tools

B121
B122
B127
B136
B139
B142
B145
B151

Technical Information for Auto Tools
I1SO Type

KHP Coolant

Blade Type

Multi Utility Type

KGT/MGT Type

MSB Tool

Sleeve

Multi Turn

B152 Technical Information for Multi Turn
B154  Multi Turn

Bearing Solutions

B155 Technical Information for Bearing

Solution
B156 Bearing Solution

B161

External Tool Holder

B162 External Tool Holder

Code System (ISO)

Index for External Holder
Instruction of External Holder
Double Clamp System

Lever Lock System

Wedge Clamp System
Clamp On System

Multi Lock System

Screw On System

Ceramic Holder

B163
B166
B167
B172
B179
B181
B183
B190
B197

Special Order Form for Bearing Inserts

High Pressure Coolant

B199 Technical Information
for KHP Coolant

B202 KHP Coolant

Boring Bar

B204
B205
B207
B208
B210
B212
B213
B215
B225

Boring Bar Code System (ISO)
Index for Boring Bar

Instruction of Boring Bar assembly
Double Clamp System

Lever Lock System

Clamp On System

Multi Lock System

Screw On System

Compact Mini

HSK/KM Tooling System

B228
B230
B231
B237

Technical Information for
HSK / KM Tooling System
Index for HSK / KM Tooling System

HSK Tooling System
KM Tooling System

Cartridges

B241
B242
B243
B245

Cartridge Code System (ISO)
Index for Cartridge
Clamp On System
Screw On System



B Turning Chip Breakers

Applications range of chip breakers

D Negative inserts

/! /!
Heavy GH ‘/VH’ (VT’
4 4 —
Roughing GR Roughing (VR RK @
-t < il -’
Medium /2 MP HM LI MK
cutting - - W cutting -
. y .
Medum to ¢, LP (cP) Medium to (VK) B25
finishing -’ - - finishing - -’
Finishing /VL ‘/VB ’ VF Finishing (/MP’
[Recommended] [Recommended]
Workpiece V]
Stainless steel
. / .
Roughing RM Roughing
-
Mec_llum MP MM Mec_hum
cutting =’ - cutting
. y .
Medum to VP2 Medum to HA
finishing - finishing -
Finishing Finishing
[Recommended] [Recommended)]
] /
Roughing P4
=4
i /!
Mec}mm P3
cutting -
i /
Medium to P2
finishing -
Finishing @
=7
[Recommended]

Turning




Turning Chip Breakers B

Applications range of chip breakers

D Positive inserts

Roughing ‘/CZS’ Roughing ( CZS’
4 -
Medium Medium
- ; MP
cutting @ NE cutting -
. y '
Medum o o U Medum o
finishing - -’ finishing
Finishing ‘ FP’ Finishing
=4
[Recommended] [Recommended]
Workpiece V|
Stainless steel
Roughi /025 Roughi
oughin oughin
ghing & ghing
Mec_Jlum HMP MP Mec_ilum AR
cutting w v cutting C -)
Medium to / /! Medium to
finishing ) \&, finishing <,
- / -
Finishing FP Finishing
=
[Recommended)] [Recommended)]
Roughin MP
ghing <J>
Medium @ VL
cutting - -t
Medium to MS
finishing -
Finishing ( FS ’
=4
[Recommended]

Turning




B Turning Chip Breakers

Recommended chip breaker for workpiece

Materials: SM10C, SM15C, SM25C, SS400, SCr415, SCM415, etc. Soft steel
Hardness: under 180HB

Insert shape

Depth of Feed Cutting
cut C/B Cutting edge Grades | Speed Hre 35°
(mm) (mmirev) (m/min) 4 90 o %<>
VL
02~ e NC3215 | 305
0.8 o1 ﬁ 0'1§20 NC3225 | 250
-15 T a5 | CNIS00 | 260
Finishing ’ CN2500 230
VB
05~ o 015~ | NC3215 | 340
1.0 o1 [7 J “o20 | NC3225 | 250
~20 5”%W 40| CNIS00 | 240
Finishing ’ CN2500 210
VF
05~ —15 NC3215 | 305
10 g_—j‘m ‘ O'O: | Nca220 | 270
-15 a%ﬁ%\yf " oes | NC3225 | 270
Finishing ' NC5330 210
05 vC
D 17 NC3215 285
15 G 012 NC3220 | 250
~35 G{Q(ﬁb/_ 025 | Ncazos | 255
. ~0.45
it ™| NCs330 | 200
LP
05~ 16
10 ‘—"1.2 010~ | NC3215 | 300
~35 T ‘ 025 | NC3225 | 250
Medium to S#M ~0.40 | NC5330 | 200
%] finishing
>
=
Y
=21 05~ © .
% 13 o1s 012~ | NC3215 | 300
-35 15 02 | NC3225 | 250
Medium to ri/_ ~0.42 | NC5330 200
finishing
p. B38 p. B45 p. B52 p. B60 p. B67 p. B70
cP
0.5~ .20
13 o ‘ 01~
o b 005 |NC3215P| 285

~35 5 NC3225P | 250
Medium to (%:/_/_ ~0.35
finishing

MP
05~ 22
15 02 ‘—“ 0.15~ NC3215 300

45 SO%TW 030 | NC3225 | 265
Medium ﬁL_/_ ~0.45| NC5330 | 200

p.B36 p.B44 p. B50 p. B50 p. B66 p.B68

cutting
VM
0 NC3215 295
1.0~ Y S
3 010~ NC3220 260
NC3225 260

25 0.25

0.1
~50 ST ﬁu‘m ();2(:350 NC5330 205
P CN1500 220

Medium
CN2500 200

p.B37 p.B45 p.B51 p. B59 p.B67 p. B69

HM
15~ oo
25 @_H‘—j 012~ | NC3215 | 300
-55 - 028 | NC3225 | 265
Medium ~0.52 | NC5330 200
cutting

®: The first recommended cutting condition

Turning




Recommended chip breaker for workpiece

Turning Chip Breakers B

Materials: SM10C, SM15C, SM25C, SS400, SCr415, SCM415, etc. Soft steel

Hardness: under 180HB

. Insert shape
Depth of Feed Cutting P
cut C/B Cutting edge (mmirev) Grades | Speed )900
(mm) (m/min)
GR
Y e[ 020 | Neas | 180370
Cus T 035 | NC3225 | 150~330
Rougting % ~0.50 | NC5330 | 130~280
p.B38 p. B45 p. B52 p. B60 p. B69
GH
3-0;0 oz 030~ | NC3125 | 180~370 Ri00007)
To v 0.80 | NC3225 | 150~330 @)=
g ey ~1.30 | NC5330 | 130~280 BT0000
"g p. B57
= VH
= 6.0 ~ 06, 0.70 ~ NC3215 | 50~250
10.0 = Lo | NC3030 | 50150
~150 o 2 ~Lag | NCB0OH | 50~150
(geizvré) ' NC5330 | 50~150
p. B42 p. B57
70~ VT
120 075~ | NC3215 | 50~250 -
“170 150 | NC3030 | 50~150 Q
Heavy 160 | NCS0OH | 50~150 J
(High feed 7| NC5330 | 50~150
cutting) p. B42 p. B57
®: The first recommended cutting condition
BBl Negative
E 80A
£
Qo
©
3 60
s
<
2
g 40

20

0.2

0.4

06 08

feed, fn (mm/rev)

Turning




B Turning Chip Breakers

Recommended chip breaker for workpiece

Materials: SM10C, SM15C, SM25C, SS400, SCr415, SCM415, etc. Soft steel
Hardness: under 180HB

Depth of Feed Cutting Insert shape
cut C/B Cutting edge Grades | Speed 35°
(mm) ([ E) (mimin) o\ | = | L
VB(C)MT
0.1~ e o 001~ | Ncs21s | 350
0.5 ﬁ 00s | NCs225 | 270
~10 ZO#T/J 020 | CNIS0O | 260
Finishing ’ CN2500 240 0 Bou
o1 VL NC3215 | 305 NE(EMI;
1~ 14 NC3220 | 270
05 - - 0'005 1*0 NC3225 | 270
~10 Sa;r/_ “020| NC5330 | 210
oo ' " ontsoo | 260
CN2500 240 p.B73 p. B79 p. B84 p. B88 p. BY4
VF NC3215 305 CCMT DCMT SCMT TC(P)MT VB(C)MT
01~ NC3220 | 270
05 Nr— ‘ 005~ | NC3225 | 270
15 M:_j 015 | NC5330 | 210
Medium to 12° ~0.25| CC1500 260
finishing CN1500 | 250
CN2500 230 p.B73 p. B79 p. B84 p. B88 p. B94
06 HMP NC3215 | 320 [
.6~ 1.9
s — 010~ | NC3220 | 285
015 NC3225 | 285
=25 Eﬁ%# 020 | \csazo | 225
Medium ~0.30
cuting CN1500 | 240
CN2500 220 p. B79 p. B84 p. B88 p. BY4
DCMT SCMT
06~ |MP NC3215 | 300
10 010~ 1 \cazos | 250
=25 0;2(;) a0| CNIS00 | 240
Moy, Y1 cNzsoo | 200
p.B73 p. B79 p. B84
c25 NC3215 | 320
08~ 19 NC3220 | 285 —
20 e 0'102;5 NC3225 | 285
~30 r%“—/_ 0ap | NC8330 | 225 /A ‘@
Roughing ' CN1500 230
CN2500 210 p. B74 p. B8O p. B84 p. B89

®: The first recommended cutting condition

. Positive

40 A

Depth of cut, ap (mm)
w
o

01 02 03 04
feed, fn (mm/rev)

Turning




Turning Chip Breakers B

Recommended chip breaker for workpiece

Materials: SM45C, SM55C, SCM430, SCM440, etc. General steel
Hardness: under 180~260HB

Insert shape

Depth of _ Feed Cutting
cut C/B Cutting edge (mmirev) Grades | Speed oo
(mm) (m/min)
VB
05~ 1o NC3215 | 340
1.0 i 0'105 o0 | NC3225 | 250
~20 ﬂ%i/_ 040 | CN1500 | 230
Finishing ’ CN2500 190
p. B36 p. B43 p. B58 p. B68
VF
05~ B 008~ | NC3215 | 305
1.0 0.1 ‘ )
s S 015 | NC3225 | 270
o ~0.35| NC5330 | 250
Finishing
05 e
S~ 17 NC3215 | 285
10 St 0'10225 NC3220 | 255
~35 e o | NC3225 | 250
i | NCs330 | 200
LP
05~ 16
10 = ‘ ‘ 010~ | NC3215 | 300
0.13
_25 LA 025 | NC3225 | 250
Medum 54:.1;}3_0/_ ~040 | NC5330 | 200
cutting
MP
g 05~ 2.2
=1 15 «—»‘ 015~ | NC3215 | 300
© . o2 |
> B . %#W 030 | NC3225 | 250
o ﬁ/_ ~0.45 | NC5330 | 200
= cutting
VM
NC3215 | 260
10~ — 22 |5 | NC3220 | 245
2.5 025_| = ' NC3225 | 245
~5.0 L*F 025 | \csazo | 208
j s tis ~050
g, ﬁL”_/_ CN1500 | 210
CN2500 | 170
GR
10~
30 % 020~ | NC3125 | 180~370
! 028_|
~45 T e 035 | NC3225 | 150~330
Medium to 7 ~0.50 | NC5330 | 130~280
roughing
60 VH
0~ 06 NC3215 | 50~250
0.25] -~
100 0‘710 oo | NC30s0 | 50-150
~15.0 20° 2 a0 | NCB0OH | 50~150
(o 1 NCs330 | 50-150
p. B42 p. B57
o e
120 075~ | NC3215 | 50-250
170 150 | NC3030 | 50~150 O
Heay ~L6o | NC500H | 50~150
(High feed 7| NC5330 | 50~150
cutting) p. B42 p. B57

®: The first recommended cutting condition

Turning




B Turning Chip Breakers

Recommended chip breaker for workpiece

Materials: SM45C, SM55C, SCM430, SCM440, etc. General steel
Hardness: under 180~260HB

. Insert shape
Depth of Feed Cutting p
cut C/B Cutting edge Grades | Speed Hre 35°
(mmirev) ; o~ 90 ) )
(mm) (mmin) | < < 60 = <
EP CCMT DCMT SCMT TCMT VB(C)MT
0.1~ 0s NC3215 | 350
05 ﬁ 001 NC3225 | 270
2o°;é 0.06
~10 20| CN1500 | 260
Finishing ' CN2500 240
p.B73 p. B79 p. B84 p.B88 p. BY4
VL CCMT DCMT SCMT TCMT VB(C)MT
NC3215 | 345
04~ 14 005~ | NC3220 | 310
05 St ‘ “o10 | NC3225 | 310
~10 s : NC5330 | 240
Medium o ~025| cn1s00 | 250
finishing
CN2500 | 210
p.B73 p.B79 p. B84 p. B88 p. B94
VE NC3215 265 CCMT DCMT SCMT TC(P)MT VB(C)MT
01~ s NC3220 | 300
05 0 ‘ 005- | NC3225 | 300
-15 &4 015 | NC5330 | 230
Medium to 3 ~0.25| CC1500 | 260
finishing CN1500 | 240
CN2500 210 p.B73 p.B79 p. B84 p.B88 p.B94
MP CCMT DCMT SCMT TC(P)MT VB(C)MT
0.6~ 17
15 " 0'1(;) 15 | Nca21s | 300
=25 [ e : NC3225 | 250
Medium ~0.30
cutting
p.B73 p. B79 p. B84 p. B88 p. B94
c25
NC3215 | 320
08~ 1o NC3220 | 285
2.0 o 0'102 1~5 NC3225 | 285
~30 r%‘s—/_ gy | NCS330 | 225
Roughing ' CN1500 230
CN2500 | 200
p. B74 p. B8O p. B84 p. B89

®: The first recommended cutting condition

Turning




Turning Chip Breakers B

Recommended chip breaker for workpiece

Materials: SNC415, SNC815, SNCM240, SNCM439, STS12, STS61, etc
SCM440, Hardened steel
Hardness: 260~350HB

Insert shape

Depth of _ Feed Cutting

(r(r:#rt]) C/B Cutting edge (mmirev) Grades (ieﬁﬁg) 4 )900
VB

R A R

~20 \
Finishing

CN1500 220
CN2500 200

~0.40

VF

e
0 5 - 1.5
’ 09 0.08 ~ NC3215 180
1.0 01
o

s - 015 | NC3220 | 159
T ! ~0.30 | NC3225 | 159
Finishing

vC

05~
17 NC3215 | 168
15 S 012~ 1 \cao0 | 148
~35 oL " 025
et oas | NC3225 | 150
ledium to ~ U.
finishing NC5330 200
LP
05~ 16
10 ‘12—" 010~ | NC3215 | 250
0.13
25 LECH T ‘ 025 | NC3225 | 200
Medum 6{:1;}’2—0/_ ~040 | NC5330 | 200
cutting
= o MP
Sl 1s . —L»‘ 015~ | NC3215 | 250
S 50{:#18“ 025 | NC3225 | 200
= ﬁ/_ ~045| NC5330 | 200
cutting
0~ | . NC3215 | 174
25 oo o |0a5~ | NC3220 | 153
- Tl 025 | NC3225 | 153
50 01 ]
Medium S%W ~050 | CN1500 | 120
d
i CN2500 100 p. B37 p. B45 p. B51 p. B59 p. B67
GR
10-
20 o a1 020~ | NC3125 | 180~370
a5 AF e 035 | NC3225 | 150~330
Medium to 7 ~0.50 | NC5330 | 130~280
roughing
VH
6.0~ oe NC3215 | 50~250
10.0 035 0.70 ~
: oo | NC3030 | 50~150
- 150 & & 1 40| NCS00H | 50-150
ea) i
(Gonera) NC5330 | 50~150
p. B42 p. B57
70 VT
’ NC3215 | 50~250
120 ~ r
170 o 0‘715 ,o | NC3030 | 50~150 ]ﬁ
Heavy £ 2 =60 | NC500H | 50~150 |
(o eed | NC5330 | 50~150
cutting)

p.B42 p.B57

®: The first recommended cutting condition

Turning




B Turning Chip Breakers

Recommended chip breaker for workpiece

Materials: SNC415, SNC815, SNCM240, SNCM439, STS12, STS61, etc
SCM440, Hardened steel
Hardness: 260~350HB

Depth of Feed Cutting LEEICUE
cut CB Cutting edge Grades | Speed LA . 35°
(mmirev) ; 90 ) )
(mm) (m/min) | < < 60 <= /8
P ccMT DCMT SCMT TCMT VB(CMT 7
0.1~ 0s 001~ | NC3215| 350
05 . #ﬁ 005 | Nc3225 | 270
10 T/J ~020| CNIS00 | 260
Finishing CN2500 240
p.B73 p.B79 p. B84 p. B88 p. B94
VL CCMT DCMT SCMT TCMT VB(C)MT
04 NC3215 | 305
4~ 14 NC3220 | 310
05 0O 005~ | \cazs | 310
~15 . 010 1 \csazo | 240
Medium to ° {:r/_ ~0.25 CN1500 210
finishing
CN2500 | 190
p.B73 p.B79 p. B84 p. B88 p.B94
VE NC3215 330 CCMT DCMT SCMT TC(P)MT VB(C)MT
01~ s NC3220 | 300
05 o ‘ 005~ | NC3225 | 300
-15 %ﬁ 015 | NC5330 | 230
Medium o e‘;‘?/ ~0.25| CC1500 | 260
finishing CN1500 250
CN2500 240 p.B73 p. B79 p. B84 p. B88 p. B94
MP CCMT DCMT SCMT TC(P)MT VB(C)MT
06~ 17 NC3215 | 305
15 02| 010~ | NC3225 | 285
~25 70%% 015 | NC5300 | 225
Medium ~0.30 | CN1500 | 240
cutting CN2500 | 220
p.B73 p.B79 p. B84 p. B88 p.B94
€25 NC3215 | 320
08~ 19 NC3220 | 285
2.0 e 0'102 1”5 NC3225 | 285
~30 r%—/_ gy | NCS330 | 225
Roughing ' CN1500 100
CN2500 | 80
p.B74 p. B8O p. B84 p. B89

®: The first recommended cutting condition

Turning




Turning Chip Breakers B

Workpiece

Recommended chip breaker for workpiece M
Stainless steel
Materials: STS304, STS316, STS430, STS630

Ferrite, austenite, martensite, precipitation hardening stainless steels
Hardness: 135~300HB

. Insert shape
Depth of Feed Cutting P
cut C/iB Cutting edge Crades | Speed A 35°
(o (mmirev) (m/min) 4 90 60 <=
VP2
05~ PC8105 185
15 F——>—- [010~ | PC8110 | 170
~40 W 020 | PC8115 | 160
Medium to ~0.40 | PC5300 135
finishing PC5400 120
MP
1.0~ 22 PC8105 175
20 02| - 0.15~ PC8110 160
~45 st 023 | PC81ls 150
Medium ~0.45 | PC5300 130
<l aiing PC5400 | 110
g p.B37 p. B44 p.B51 p. B59 p. B66 p. B69
> MM
(@) . NC9115 190
Z 05~ 02 1 |ggp~ | Ncows | 170
3.0 aﬂ‘ ' NC9135 | 130
~-55 10 20° 0.25
e 0.45 | PC8110 160
edium U
cutting PC8115 150
PC5300 130
p. B40 p. B46 p. B54 p. B62 p. B67 p.B71
RM
v NC9115 190
20~ st <—-1 0.15- NC9125 170
40 iy Togo | NCOIs5 | 130
~6.0 055 | PC8LL0 160
Roughing ' PC8115 150
PC5300 130
p. B40 p. B47 p. B5S5 p. B63 p. B67 p.B71
®: The first recommended cutting condition
M Negative
E 604
E
g 50
3
5 40
<
2
& 30
20
1.0
0

01 02 03 04 05 06
feed, fn (mm/rev)

Turning




B Turning Chip Breakers

Workpiece

Recommended chip breaker for workpiece M

Stainless steel
Materials: STS304, STS316, STS430, STS630

Ferrite, austenite, martensite, precipitation hardening stainless steels
Hardness: 135~300HB

) Insert shape
Depth of Feed Cutting P
cut CB Cutting edge Grades | Speed LA . 35°
(mm) (mmirev) (mmin) ‘ 90 o s feo
VL PC8105 215 CCMT DCMT SCMT TCMT VB(C)MT
14 PC8110 195
0.1 s - 005~ | PC8115 | 190
o 5“%r/_ 010 | PC5300 | 165
Finishin: ~0.20 | PC5400 | 135
o NC5330 | 165
NC9025 165 p. B73 p. B79 p. B84 p. B88 p. B94
HMP PC8105 190 CCMT DCMT SCMT TCMT VB(C)MT
0.3~ 19 PC8110 175
10 07, 0.05 ~ PC8115 170
~20 GS{—‘:# 010 | PC5300 | 135
Medium to ~0.25 | PC5400 120
finishing NC5330 | 150
NC9025 150 p. B73 p. B79 p. B84 p. B8 p. B94
MP PC8105 190 CCMT DCMT SCMT TC(P)MT VB(C)MT
0.3~ - 17 PC8110 175
15 2] ‘ 005~ | PC8L5 | 170
~30 {k - 0.15 | PC5300 | 135
Medium to ~0.35| PC5400 120
finishing NC5330 | 150
NC9025 | 150 p. BO4
C25
10~ 1.9
15 P — 0.08 ~ PC8110 170 -
~30 5 013 | PC5300 | 155
Medium ~0.25| PC9030 | 155 —
cutting
p.B74 p. B8O p. B84 p. B89
®: The first recommended cutting condition
M Positive
E 40A
E
Qo
©
5 30
k]
=
&
g 20

01 02 03 04
feed, fn (mm/rev)
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Turning Chip Breakers B

Recommended chip breaker for workpiece

Materials: GC250, GC300, GCD400, GCD700, etc : Gray cast iron, Ductile cast iron
Hardness: 135~185HB
Tensile strength: under 450N/mm?

Depth of Cutting Insert shape
cut C/iB Cutting edge (m':rﬁz(iv) Grades | Speed .)goo
(mm) (m/min)
10~ VR .20
022 | 0.20 ~
3'04 . T ‘ 035 | NC6310 | 220~420 @
- 7L ~0.60
Roughing
15~ RK 25 0.20
0.35 N -~
3'06 0 T e 0.30 | NC6310 | 350~550
- ~0.60
Roughing
10~ C/B none DB1000 |150 ~ 200
25 0.5~ | DBN500 |200 ~ 500
' 0.30 | DBN700A |500 ~ 2000
g ~60 ~0.60 | NC6310 |140 ~ 420
"% Roughing NC6315 | 120 ~290 p. B39 p.B46 p. B53 p. B6L
=210~ MK
= 25 T |ow
: o0z | 10~
50 a.,jLE%L/— 025 | NC6310 | 350~550
Medium ~ ~
Medium to 0.50 ( J ==
finishing p. B38 p. B46 p. B53 p. B61 p. B67 p. B70
05~ B25
20
20 LIS \ 0.20 NC6310 | 140~380
~35 - 0.35
: NC6315 | 120~290
Medium to ~0.60
finishing
0.5 MP 22
1.0 YR 0'1(? 2~5 NC6310 | 140~380
~25 5{‘#/_ ~oas | NC8315 | 120-200
Finishing '
1.0~ WP 1T
20 02 ‘ 010~
o . {Jﬁ@/\ﬁ 0.20 | NC6310 | 225~290
% ~0.35
Roughing
2
15~ €25 19 010
30 015 ) 05 | NCB310 | 285-340
-6.0 V%“”—/_ o | NCE315 | 200
Roughing p.B74 p. B8O p.B84 p. B89
®: The first recommended cutting condition
B Negative B rositive
E 60A E 40A
E E
& 50 = g
'é 'g 30 [
5 40 VIt k) (€25
£ £
Qo Qo
& 30 2 20 MP
20 -
10
10 e f—
0 > 0 >
01 02 03 04 05 06 0.1 0.2 0.3 04
feed, fn (mm/rev) feed, fn (mm/rev)

Turning




B Turning Chip Breakers

Recommended chip breaker for workpiece

Materials: Aluminum alloy
Hardness: 20~110HB

) Insert shape
Depth of Feed Cutting P
cut CB Cutting edge Grades | Speed LA 35°
(mmirev) ; & 8o 90 ) )
(mm) (m/min) < 60 S <
() HA
> 05~ 25 010
s} 2.0 06| - .10 ~
© ~6.0 o > 0.20 Ho1 500
o !
B Medium ~0.50
| cuting p. B67 p.B72
01~ AK VB(C)GT RCGT
1.0 2 0.03~ Ho1 1000
~40 0.20 | ND1000 | 1000
Medium to ~0.40 | PD1000 1000
finishing p. B108 p. B105
05~ AR
15 Lo 0.05 ~ Ho1 1000
~40 ﬁ\f 030 | ND1000 | 1000
Medium ~0.50 | PD1000 | 1000
cutting

Materials: Copper, Bronze alloy
Hardness: 20~110HB

. Insert shape
Depth of Feed Cutting P
cut C/B Cutting edge Grades | Speed Hr e
X 3 90
(mm) (mm/rev) (m/min) ﬁ
(] HA
> 05~ 25 010
b= 20 @:ﬁ 10~
© -40 ol - 0.20 Ho1 1000 O
(@) o
61| Mediumto ~0.50 IR A
pza finishing p. B56 p.B63 p.B67 p.B72
0 AK CCGT DCGT SCGT TCGT VB(C)GT RCGT
1~
1.0 & 0.03~ [P NE|
~30 0.20 HoL 1000
Medium to ~0.30 ) (A
finishing p. B106 p. B107 p.B108 p.B105
CCGT DCGT SCGT TCGT
05~ AR
15 Vg 0.05 ~
~30 ﬁ\f 025 | HOL | 1000
Medium ~0.40
cutting p.B103 p.B104 p.B106 p.B108 p.B105
®: The first recommended cutting condition
. Negative
€ A € A
£ 50 E 5.0
g g
2 Z 40 N
S 30 kS
< S 30| T
(=% o
[ [
la} fa)
20 [
1.0
1.0
0 > 0 >
0.1 0.3 05 01 02 03 04 05
feed, fn (mm/rev) feed, fn (mm/rev)

Turning




Turning Chip Breakers B

Recommended chip breaker for workpiece

Materials: Inconel, Nimonic, Stellite, Ti alloy
Hardness: 160~350HB

. Insert shape
Depth of Feed Cutting P
cut C/B Cutting edge Grades | Speed LA 35°
(mm/rev) X 0" 90 o )
(mm) (mmin) | < < 60 %<> L0
o1 VP1 Ny
: ] 005~ | PC8110 60 — —
. ﬁy— 010 | PCs300 | 50 O
Frishing ~020 | NC5330 | 50 =) |&=
p. B40 p.B47
05~ | VP2 .
L5 - 0‘1(?;0 PC8110 | 60 O / O VAN
o -40 ﬁL\/ : PC5300 | 45 O O\
| Mediumto ~0.40 e 0 —_—
% finishing p.B4L p. B47 p. BS5 p. B63 p.B71
o
005~ | VP3 ve A
= 20 05 0.05~ —
: 05 PC8110 60 @ / Q 5
~30 o 015 | pcsao0 | 40 [ &4 g A@»
Medium 0.25 =)
cutting p. B4l p.B47 p.B55 p. B63 p. B67 p.B71
VP4 26
1.0~ ﬁ
o7 | 0.15~
25 En{J‘ . 020 | pcsus |
40 ﬁ!’\/_ 035 40
Roughing '
05~ | VPL
20 e 0'005 5 | PCBUO | 60
~40 ' PC5300 | 45
Medium ~0.30
cutting
0.2~ MS 05
10 N %ﬁ 008~ | pcsmo | 60
~25 :
e r/_ o5 | PCS300 | 45
cutting
0 l FS 0.4
038 o 0'001(;8 PC8110 | 60
-15 00| PCB300 | 45
Finishing :
p.B74 p. B8O p. B89 p. B98

®: The first recommended cutting condition

pd
®
Q
2
<
®
-
o
n
=
<
®

E 60A o A
£ 6.0 £ 40
g 50 VP4 o VP1
3 5 30
5 40 5
2 VP3 =
g g
A 30 1 8
20
; J
0 > >
01 02 03 04 05 06 0.1 0.2 0.3
feed, fn (mm/rev) feed, fn (mm/rev)

Turning




B Turning Chip Breakers

Features of Chip Breaker

CP Chip Breaker @[Formediumtoﬁnishing]

e Chip breaker with strong cutting edge for heavy interrruption in the range of medium to finishing
e Effective chip control in the range from low depth of cut to high depth of cut due to 2-stepped back angle
e Stable chip evacuation and breaking long chip in deep cutting by side rake angle and continuous bumps

9 Features of CP chip breaker

» Flat land

« Strong cutting edge in interrupted roughing

+ Keeping the balance between continuous
cutting and interrupted cutting

+ Expanded versatility
0.15

-

18 (

» 2-steped back side

« Better chip control in low depth of cut machining
« Improved chip evacuation in high feed machining
+ Expanded versatility by 2-steped rake angle » Side rake angle + continuous bumps

o

« Enhanced surface finish ~ + Improved chip evacuation
« Breaking long chips

D Performance evaluation 2 Application range
V-T (Vc-Tool life) Eeof
= Workpiece Alloy steel (SCM440), External machining T 2500 ? 50
-~ 3 .
= Cutting  ve (m/min) = 250, 300, 350, fn (mmirev) = 0.3, 3 oo :\.\r 5 i
condition  ap (mm)=0.5, wet g, 1000 e, B 40 \
£ 500 a ‘
m Tools Insert : CNMG120408-RM (NC9115) g 50 275 300 395 350 3.0
Holder: PCLNL2525-M12 ve (m/min)
@ CP © Competitor A Competitor B 20
Nomal wear N Chipping REN ~ Chipping S~
. A S 10 A e -
‘‘‘‘ ' B P J
0 N
L/c:250m/min] vc:250m/min] /c1250m/min] 0.10 0.20 0.30 0.40 0.50 0.60
CP Competitor A Competitor B feed, fn (mm/rev)

D-T (Depth of cut-Tool life)
m Workpiece  Alloy steel (SCM440), External machining

g 6000
m Cutting vc (m/min) = 250, fn (mm/rev) = 0.2, é 3888 e
iti _ 3500 *—
condition  ap (mm) =050, 0.75, 1.00, 1.25, 1.50, wet 3 2000
£ 1000
» Tools Insert : CNMG120408-CP (NC3215P) § 050 075 100 125 e
Holder : PCLNL2525-M12 ap (mm)
@ CP © Competitor A Competitor B
Nomal wear Excessive wear Chipping
Lem T T N on the crqter ----- N

EpelSum [ap:31I5mm] EPRIMERED  Excessie e n e meforcutngede
CP Competitor A Competitor B

Turning




Turning Chip Breakers B

Features of Chip Breaker

FP Ch | p Breaker @ [ For chip control in finishing ]

o Chip breaker applied on one side of insert controls chip in mild steel machining with low depth of cut
e Chip control in poor machining (with lower depth of cut than nose R, in machining minor cutting edge and in back cutting)
e Decreased cutting load and excellent surface finish due to 3-dimensional cutting edge and side rake angle

9 Features of FP chip breaker

» Concave form of semicircle-shaped bump » Semicircle-shaped bump
* Better chip curling in mild steel machining « Enhanced chip control in low depth of cut machining
* Enhanced chip control in low depth + Advanced chip control in machining of minor cutting edge

of cut and low feed machining « Improved chip control in machining with lower depth of cut than nose R

» 3-dimensional side rake angle » Continuous bump on flank surface
« Ensuring surface finish and guiding » Assistant bump on flank surface « Cutting long chip
chip to right dirction

« Better chip curling in high depth of
cut and low feed machining

« Preventing chip twist

2 Performance evaluation 2 Application range
Chip control g 30|
. ' - S C25
= Workpiece Mild steel (SM20C), @40 Internal machining S o5
= 2.
= Cutting condition  vc (m/min) = 200, n (rpm) = 1,600, fn (mm/rev) = 0.03, ap (mm) = 0.5, wet £
= Tools Insert : CCMT09T304-FP (NC3215) £ 20
Holder : S16M-SCL