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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 KORLOY Inc. products

« It is 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 component 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 specific 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

- It is dangerous to use glove with rotating machine

- Do not wear gloves when you work with rotating machine

[7]
Top - Contact with body or clothes is dangerous with rotating parts - Keep your body and clothes away from rotating machine
'; - 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
=
= [ _— P
2 In case f)f_dnlhng, the uncut bottom core can fly out of the part with high speed and cause  Use gloves or safety cover for your safety
e serious injury

- The edges of small diameter drill are sharp and easy to break - oceuatslonisaielieotanculnlienalico s
- Use glove or safety cover for your safety.

Be ) - . - - Check the brazed tip before using

g iR 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
w

- 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 Machining type
N | C|cw 1

P| C|pvD

N

Turning

Universal (Milling+Turning)

Milling

N|c/3]o|3]o0
G B L

Steel P ._ ISO grade

CastironK.— 0j 1]~ 5]0
Heat resistance alloy for titanum S .— -resistance T°U9h"-

Stainless steel M | 9

Universal (PM,K) ﬁ_

r

Chip breaker

Cutting application range Workpiece range

Ultra finishing | U
i see

finishing | F

M | Stainless steel
Light | L
M P 4. Cast iron
Medium | M
4. Non ferrous metal

Rough | R
4. HRSA

Heavy | H

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

D PC

Grade guide My assembly Log in/ Language
Explanation of Vivid assembly registration Switch to the selected language
standard grades on E-mail/password
the catalogue Measurement unit
Metric/inch
£ KORLOY {G‘ o l
—— Current(Unused)
KRW/USD/EUR
D = 2 | E ! ) Mobile
g g ﬂﬂn.' . T
| " ¥
Digital Catalog

Gy L Butieg of [ Irits sk

Search items Main application
Search necessary item with Select the main application
its grade or designation of necessary items.

2 Sub application ) Item group
%) ltem ) ltem data, 2/3D modeling, etc.

FIChMIl s




KORLOY's new grades are designed with optimal substrates for each application and
are PVD coated for high temperature, high hardness and oxidation resistance,

or CVD coated for high tempeure and wear resistance. Additionally, the improved
post-coating treatment provides superior surface finishes to ensure the highest

levels of quality and productivity.



Grades

A02

KORLOY grades system

Turning Grades

A04  Turning grade selections
A05  CVD coated grades

A10  PVD coated grades

A12  Uncoated Carbide grades
A13  Cermet grades

A15  Coated Cermet grades
Milling Grades

A16  Milling grade selections
A17  CVD coated grades

A18  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
A31
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

Stainless steel U20

M
Uncoated - Castiron HO1
carbide . Ttaniumalloy  HO'
. Aluminum ally/Copperaly ~ 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

carb'_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 Castiron ~ CN1500 CN2500

Coated . Steel CC1500 CC2500
carbide for
turning cermet Cast iron CC1500 CC2500

Milling cermet - Steel CN2500  CN30

IMI Steel PC203F PC215F PC303S PC310U PC315E PC320 PC320S
Solid -Heat resistantalloy PC320 PC320S SL
endmills .Non-ferrousmetal ND3000 ND2100 PD1005 PD1010 PC210C HO1  HO5S
. Hardened steel PC203F PC303S PC310U
IMI Steel PC325U PC215G PC315G PC230F
32::‘: Heat resistant alloy PC325T

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

2 Wear resistance tool D Application range
Ultra fine grain Ultra fine grain £ .
cemented cgarbide - s o S FA1  FCC £ Diamond
[$]
-q;; Ceramic, ¢cBN, PCD
[0}
Q.
W rt D1 D2 D3 G5 @ Coated cermet, Cermet
Uncoated . A g Contod cat
Cal"blde COrrOS|0n S 0 oated carbide
oroSOR  INIO IN20 IO 3
( U - Uncoated carbide
~—
(S o = 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

Workpiece M  Stainless steel
ISO |P01 P10 P20 P30 P40 P50 M10 M20 M30 M40 K01 K10 K20 K30 SO1 S10 S20 S30 NO1 N10 N20 N30 HO1 H10 H20 H30
. iPCB105 e 5310 00 P C8105
~1PC8110
- IPc8115 —NC6315 1005 —
Pce120 @ PC8110
— R m— NC5330
Costed S Neo12s @D m pD1010 D 5115
NC5330
= PC5300
~iNco135 @
PC5300
e PRS0 mEPC5400
PC5400 PC5400 00
1500
—CC2500
Cermet 1500
m—CN1500
CN2500 m— CN2500
DBN700 | DPg0  M==mDNC100
cBN/ DBN800 I smDB7000 DP150 DNC250
PCD LB DNC400
DBN500 DNC350
m=ST10 “luz0 Hot +Hj1 Hor = Ho1
Unccl;g(:ed ST20 = Ho5 HO5 HO5
carbice ST30A mG10

D Application range of turning grades

M Stainless steel

Al
)
3

(]
L
(7]
e
=
o
=

B A € A < A
£ £ £
1S £ £
o = PC8105 <
g 400 S 300 g 500
3 3 PC8110 3
2 2 2
@ 300 @ ) PC8115 @ 400
g’ E) 200 ) @ g
3 NC3120 3 NC9125 =
© 200 © 1 © 300
NC3030 |
NC5330 100
100 o_j” 200
0 02 04 06 08 0 0.2 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
B A = A 5 A
€ 4000 £ £
E E E
g 2 g g 200
A = el
§ 3000 ] PC8105 8
* & 8110 & 150
2 2 C8115 2
£ 2000 g %0 pcs120 @ g
3 o © 100
20
1000 50
0 0.1 02 03 g 0 0.2 0.4 06 o 0 02 04 06 08

feed, fn (mm/rev)

Grades & Chip Breakers

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




Turning Grades A

NC3215/NC3225

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

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

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

2 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 _ . .
stability cutting time available — Wide applications ranging from roughing to finishing
Stable tool like Unstable tool life Increased wear resistance Poor wear resistance

Less|Flaking

!

#Wear.on|rake/surface

.3 - P

Less built-upedge ilttupledoc it SLittle VB wear,

NC3215/NC3225 Competitor NC3215/NC3225 Competitor

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

New coating Previous coating

o, X

D Application range
Grades line up MP/LP chip breaker line up
5 B
€ 3504 £ 50t
3 % ! .
o s : 3
>_ 5 40 Tyt i
< 300 3 | ] i
& £ 30
o 3
5 250 3
3 20
200 1.0
0.1 0.2 0.3 0.4 05 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

NC63102 NC6315F

¢ 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

D Features of NC6310 D Recommended machining range for each grade
Normal wear on rake surface and nose radius Requested mechanical rigidity and toughness
p A
ey € 600 Chemical wear
£ =
E 500 s
5 Plastic =
g 400 - deformation =
g to) ~ g
w7 2 300 g
i & b N % g
NC6310 Existing grade (K10) 3 200 5 | \Breakage B
100 : g
""" [a
Titanium layer with excellent 02 04 06 feed, fn
lubrication identifying wear ) ) 2 (mm/rev)
Alumina layer specialized for Continuous ~ Light Heavy interrupted
heat resistance cutting interrupted cutting
Titanium layer with improved
fracture resistance
Functional substrate optimized for
high speed cast iron machining
) Features of NC6315

Improved flaking resistance and wear resistance on rake surface Normal wear on flank surface

Excessive wear,on flank_

Py T
suﬂace/flam- ;
B

Flaking - Chip
resistance e ' welding

o Normal wear,on
flank surface S
- i .,

Wear.on rake,
surface

Improved wear,
resistance on rake surface
LA

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




Turning Grades A

CVD coated grades

Turning grades for stainless steel

NC9115@ /NCc9125F /NC9135P

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

¢ 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

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

e 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

=
R

g i A
= Ra(0X16JumEs

Ral0:79)um 4

NC9100 Series Existing coating

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

Titanium coating layer with stronger resistance to chipping

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

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

. 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]
Grade Cutting speed (m/min) Grade Cutting speed (m/min)
50 100 150 | 200 250 50 100 | 150 200 250
NC9115 [— NC9115 120160}
NC9125 :150 ‘ 200 § NC9125 100 __' 140 ¢
NC9135 100150 i NC9135 160 100 |
[Ferritic/Martensitic stainless steel] [Precipitation hardened (PH) stainless steel]
Grade Cutting speed (m/min) Grade Cutting speed (m/min)
50 100 150 l 200 l 250 50 | 100 150 200 250
NC9115 [150 250 | NC9115 m_m
NC9125 — ‘ ] 220 ) NCO125 | (40 i10)
NC9135 s | | NC9135 | 00]

Grades & Chip Breakers



Turning Grades A

2 Selection system of CVD coated grade

. Machining | Recommended Recommended —
Workpiece types grade cutting speed (mmin) ISO Application range
Continuous
cutting NC3215 295 (170~420) P10
P15 NC3215 e
NC3225 260 (150~370) < |
Steel P20 " neazs
Interrupted | \310g 260 (120~370) | P25 QCSEN
cutting /
NC3030 205 (120~290) P30 < NC3030 N
NC5330 185 (110~260) P35 \
M10
Continuous|  NC9115 240 (220~260) v NCO1 15@ pre
7 cuttin y 20
m  Stainless 9 Neer2s@ 210 (190~230) NC9125 < NC5330
stee Interrupted M30 NC9135@
nterrupte - —
cutting NCQ135§ 180 (160~200) M40
Continuous |  NC6310 380 (300~500) k1o | < N06310@ |
., cutting NC6315 |
Cast iron NC6315 280 (200~400) K20
Interrupted
cutting NC5330 190 (110~270) K30 < NC5330 |
Continuous
cutting N09125q $10 /_@
HRSA — 40 (20~60) NC9125 |
nterrupte
cutting NCQ135¢ $20 < NC9135

2 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 + Al20s + 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 + Al20s + TiN
- Medium to roughing for steel
NC3120 P20~P25 - Combining excellent fracture resistance substrate with chipping resistance and heat resistance Al20s increased stability
+ MT-TiCN + TiC + Al20s3
- 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
S15~825 + MT-TiCN + Al2Os + TiN
- High speed cutting for ferritic and martensitic stainless steels
NCotts @ mio-mz0 MT-TICN + Al20s + TiN
- General cutting of stainless steel and heat resistant alloys
NCo125@ | weo-w0 ] MT-TICN + Al20s + TiN
- Interrupted cutting of stainless steel and heat resistant alloys
NCo13s@  mso-Me0 MT-TICN + AlzOs + TiN
« High speed and continuous cutting of grey cast iron
NC6310@D K01~K10 - Increased tool life due to coating layer with high wear resistance
+ MT-TiCN + Al2Os + 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 + Al20s
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A Turning Grades

PVD coated grades

Turning grade for heat resistant alloy and stainless steel

PC8105

¢ 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

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

PC8110

¢ 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

It improves wear resistance

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

A Chemical wear

Cutting speed, vc (m/min)

High hardness (High cutting heat)

Plastic
,,,,,,,,,,, deformation

PC8115

¢ Ultra fine matrix technology increases wear resistance
and chipping resistance

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

e Strong cutting edge and excellent chipping resistance
guarantees stable machining

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

PC8120&

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

¢ The new PVD dioxide film enhances oxidation
resistance and heating resistance

¢ 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

Breakage

Continuous cutting General cutting

High toughness

Grades & Chip Breakers
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) Selection system of PVD coated grade

Turning Grades A

. Machining | Recommended Recommended -
Workpiece types grade cutting speed (m/min) I1ISO Application range
Continuous 175 (100~250) P30
it
- PC5300 PC5300 |
Steel | jormpted 145 (80~120) | P40 {Pesano |
cutting PC5400 125 (80~160) P50
PC8105 175 (120~230) Mo
C°c“l}it't‘igg“5 PC8110 160 (110~210) M10 PC8105
—<( PC8110
Stainless PC8115/81 20@ 150 (100~200) M20 PC8115 PC8120 S—
M N -
steel PC5300 135 (80~190) M30 PC9030
Interrupted | pg030 130 (80~180 M40 =
cutting (80~180)
PC5400 110 (80~140) M50
) K10
Continuous ]
cutting PC8110 135 (95~180) K20 {PC8110 I
Cast iron 05300 105 (75-140) - PC5300 |
5 5 (75~
Intertupted PC5400 |
9 PC5400 90 (65~120) K40
PC8105 55 (40~70) SO01 S— |
Heat | CoMinuOuS| pcgiio 50 (35~65) S10 ' {peeinn|
9 Frew) PC8115 PC8120
resistant pcs115/8120& 45 (30~60) s20 {pCs300 |
alloy PC5300 40 (20~60) $30 PC5400
Interrupted
cutting PC5400 35 (20~50) S40
PC8105 110 (80~140) Ho1 {PC8105 |
Hardened | "eTPed | pcatio 100 (70~130) Hos {pCs110]
PC8115 90 (65~115) H10 {pC8115 |
2 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
H01~HOS - 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 ggg: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
PC81 20@ ’\élg:'\sn:g - 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:'p\(ﬂgg « High chipping and welding resistance for longer tool life
315~825 - 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
P35~"?A45 « For medium cutting for hard-to-cut materials, stainless steel, steel, and cast iron at medium or low speed
PC5400 ’:gg:Kgg - Stable machinability with chipping resistance, fracture resistance and welding resistance
3825~535 - Ultra fine substrate with high toughness and new AICiN layer

Grades & Chip Breakers




A Turning Grades

Uncoated carbide grades

Uncoated carbide grades for turning application of titanium

HO1

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

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

¢ Excellent tool life when finishing titanium alloy at high speed

HOS5 Ty
i ﬁ. 3 "ﬁ.';-"'.i" '# it u__= ‘T'qc ._-:

S R Tt

¢ The 1st recommended grade for machining titanium alloy in a variety of cutting conditions % -2 T A ':‘-"-."“t = i
* Improved welding resistance and chipping resistance with the use of special surface u“'? Tt ek - m:f";}r %
treatment and sharp cutting edge of VP chip breaker __g',.‘;‘;:;.;‘_ b ':'!"_-:,:L‘H ! ._t‘.'l 4

¢ Ideal for medium cutting of titanium alloy '.3‘1{‘:’3 &5 g _ ﬁ;}:;ii j’_;

D Grades line up

Titanium alloy

< 100 A
£
E
£ 80
k<)
[0
{5} H
5 e | EEEEF -
g Ho5
3

40

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

2 Selection system of uncoated carbide grades

Workpiece Reco;:g;(:nded cutﬁﬁ;osl:;ne%ng\?;‘min) 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) Ko1 .
Castiron HO5 105 (60~140) K10 <R
G10 90 (50~120) K20 <.GI0_|
Aluminum alloy HO1 600 (450~750) N10 .
Copper alloys HO5 425 (320~530) N20 {C 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
D 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

D The physical properties of uncoated carbide grades

Workplece|  Grade i botmm) | (kgiimm) | costicent (107°C) | (caem-se0-0)
ST10 92.1 175 48 6.2 25
ST20 91.9 200 56 5.2 45
ST30A 91.3 230 53 5.2
u20 91.1 210 . . 88
. ST30A 91.3 230 53 5.2 -
Ho1 92.9 210 66 47 109
G10 90.9 250 63 . 105
Ho1 929 210 66 47 109
Ho5 91.8 250 - - .

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

Cermet grades

Solution for turning application of steel
CN1500

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

¢ Excellent wear resistance and crater resistance
o 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

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

D Recommended cutting condition D Grades line up
- - A
Recommended cutting speed (m/min 40T
Divison | Workpiece | Grade o 9 speed {wmin) £ 40 CN1500
Minimum | Recommended | Maximum £ For high speed and
SM10C CN1500 150 270 400 4 continuous machinin,
ss440 CN2500 130 240 350 g 0 PRI
8 CN2500
CN1500 150 250 350 @ : i

2 swsc 2 el
£ CN2500 130 220 300 £ 200 N interrupted machining
S 3 : :
'—

SCM440, | cN1500 120 220 300

Sintered

Fe ferrous

N2 1 2 2
alloy CN2500 00 00 50 Py P 8 feed
Continuous General Interrupted 1 (MM/rev)
cutting cutting cutting
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A Turning Grades

Cermet grades

D Chip breakers line up
Negative Positive
| Y
Roughing VM Roughing (CZS,
-’ -
/ y
Medium cutting vVQ Medium cutting MP
4 -4
y, / A /
Finishing ‘VL’ ‘VB’ Finishing ‘VL, ‘VF,
= 4 =4 =4 = 4
Excellent chip control Recommended High toughness Excellent chip control Recommended High toughness
2 Selection system of cermet grades
Workpiece Mat‘;:;gs'ng Recog:an:j:nded cutﬁggzmzng:/dmin) ISO Application range
Coftiuous | cN1s00 | 250 (150~350) | P10 oNts00 |
Steel P20 /CN—|7
Inferfupted | CN2500 | 220(130~300) | pgg AL

D Comparison of chip breakers

Insert Machining - Chip breakers
Application range
types types KORLOY | Competitor A | Competitor B | Competitor C | Competitor D
Continuous cutting | For machining mild steel with enhanced chip control VL FA GP TF FA
) For low interrupted cutting with stronger cutting edges than VG chi XP TSF LU
Nega General cutting breaker P 9 9 g edg P VB FG ca TS SE
type
yp General cutting For medium cutting to finishing at low interruption va MC HQ AS, ZM SU
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
i ) . Enhanced chip control when machining internal diameter with .
r05| Continuous cutting stronger cutting edges than VL chip breaker VF FG-PC HQ PS LU
e
yp 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

Grades & Chip Breakers
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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

cc2500%

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

D Recommended cutting condition

" i Recommended cutting speed (m/min)
Division | Workpiece | Grade — -
Minimum | Recommended | Maximum
sM10c, | CC1500 200 350 450
§S440 | cc2500 180 290 400
=] CC1500 200 300 400
£ SM45C
< CC2500 180 270 350
=]
T | scm440, | ccis00 | 180 270 350
Sintered
Fe ferrous
a||oy CC2500 150 250 300
D Chip breakers line up
Negative
Roughing

Medium cutting

/
VL

y

Finishing

OOG

Excellent chip control Recommended High toughness

) Selection system of coated cermet grades

9 Features

PVD layer with high
hardness and
lubrication

Exclusive substrate
for super-high
hardness coating

D Grades line up
A

€ 4007 S
£ cC1500
£ For continuous cutting
Q at high speed
< 300 S
3 1
& CC2500
2 i For high interrupted
£ 200 R cutting at high feed
© feed, fn
(mmirev)
o E Z 8
Continuous cutting General cutting Interrupted cutting
Positive
| /
Roughing C25
-
A
Medium cutting MP

y

A V.
Q O
i —

Recommended High toughness

Finishing

Excellent chip control

Workpiece Machining types Reco;r?d:nded cutﬁﬁgosnp?e%nmin) ISO Application range
- Continuous cutting | CC1500 | 325 (200~450) :22 oCe0 | |
Interrupted cutting | CC2500 | 265 (180~350) | pg CC200 |
. Continuous cutting | CC1500 270 (180~350) | K10 < cci500 |
Castiron Interrupted cutting | CC2500 250 (150~300) | K20 < cc2s00 |
D The features of coated cermet grade
Coated cermet I1SO Features

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

D Selection system

ISO |P10 P20 P30 P40 P50 M10 Mzo\Mso M40 K01 K10 K20 K30 K40 S10 S20 S30 S40 NO1 N10 N20 N30 HO1 H10 H20 H30
m—— NC5330 _'_m,ssso m— PCG510 ND3000 PC2005
. IPC5300 NC5330 s PC5300 = PD1005 PC2505
pcazo0 @ - 1PCos30 C5300 PC5400 PD1010@ pe2 10@
Coated Nemsas @D NCM D PC2510
carbide ~/PC5400 535 s pC9540 ) PC2015
PC5300 L PC9540 PC5400 PE210F
NCMS545 NCM545
PC5400
T N250
Cermet q CN;T;
P90  memmmmm DBN500
¢BN/PCD DP150
DP200
Uncoated| = ST20 v - H 1|-|05 01
carbide ST30A — HO5

D Application range

. Steel

400
300

200

CVD
Cutting speed, vc (m/min)

100

NC5330

Ncwsas @

>

o

(7]
]
®

>
»

300

200

Cutting speed, vc (m/min)

100

0.2

pca7o0 @

0.4

06
feed, fz (mmf/t)

C5300
e

PC5400 /

»

0

PVD

40000
3000

2000

Cutting speed, vc (m/min)

1000

0.2

. Non-ferrous metal

0.3

04
feed, fz (mmf#t)

* ND
PD

0 0.1

0.2
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0.3
feed, fz (mm/t)

: Diamond coting (CVD)
:DLC /DP : PCD (Uncoated)

M Stainless steel

= A
E
£ 400
g
® 300
()
&
2 200| ' NC5330 -
3 ~
100
0 0.2 04 06

feed, fz (mmft)

M Stainless steel
A
150

PC5300

pcasa0 @

100

PC9530
50 A

Cutting speed, vc (m/min)

0.3 04
feed, fz (mmft)

. Heat resistant alloy

0 0.2

B A

£

£ 150

g

kel

$ 100

= PC5300

2

=] 50 -

© = e e
0 0.2 0.3 04

feed, fz (mmft)

o
(7]
3
3
=1

= A
£
£ 400
o
>
B 300 NC53
g ‘
£ 200 N
= NCM545
o
100
0 0.2 03 04
feed, fz (mm/t)
. Cast iron
E
£
£ 300
g
< PC6510
& 200
8— ]
2
£ PC5300
3 100 \\_J\{_g
umu-if
0 0.2 . 4
feed, fz (mm/t)
. Hardened
A
S
£ 400
$ 300 :
B DBN500
2 200
2 ‘\
Z 190 |pc200 @
10 PE505
0 01 02 03 04 05
feed, fz (mm/t)
* DBN : cBN



Milling Grades A

CVD coated grades

Milling Solutions for Steel and Cast Iron

NcM535@ Nem545%

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

¢ 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 E 300 NCM535 " Plastic deformation
£ \ ‘ ~
Q - " _NCM545
CVD functional alumina with wear > igg Boar
and heat resistance g
o 150 | Breakage
High toughness substrate with £ + Buittup edge
. 3 feed,
thermal conductivity ® s 2 fn (mmirev)
Facing Shouldering  High feed and
depth of cut
Cutting length Interruption
) Selection system of CVD coated grades
; Machining | Recommended Recommended -
Workpiece types grade cutting speed (mmin) ISO Application range
Continuous P20 Vo
. NC5330 200 (150~250
cutting ( ) hos { " Ness30
|
Steel | Coninuous | Neyis3s 300 (200~400) 2 / @
cutting P35 < NCM535
| —
P40 NCM545
Interrupted
i NCM545@ 200 (150~250) |- < E
m Stainless | Coniuous | 5330 150 (120~180) |0 NC5330
steel cutting M20
NC5330 200 (150~250) «o
Castiron | Copiuous k2o | < _NC5330__| D
NCM535 | @
NCM535@ 250 (200~300) K30 < NCM545

) 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-TiCN + 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-TiCN + 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-TiCN + Al203
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A 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

e PC2005 with extremely hard substrate and coatings

¢ PC2010 with high hardened cutting edges, ideally suited for pre-hardened steel and interrupted cutting

e PC2015 for carbon steel and casting machining, demonstrating excellent performance in hard-to-cut materials

D Application guideline per workpiece D Features

Recommended grade and chip breaker Wear comparison

K Castiron | P Carbon P Pre hardened | P Tool steel | P Heat-treated wear
steel steel steel resistance

2A : .
£ ke g | L &
3 “Super high hardness LR
3 coating with heat shield
g- PC2015-KF PC2010 Competitor
) 3
e - C2010-KH Result of heat conductivity
| | Uncoated carbide ! Competitor (TIAIN) ! PC2010

PC2005-KH |

20 30 40 50 60
Workpiece hardness (HRC)

==

| [ .
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.

PVD coated grades for roughing high hardened steel

Pc2505 @ pc2510F

® Roughing grade series for high hardened steel
e 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 D Features

Recommended grade UItra fine substrate with high toughness

P Mild steel, | P Alloy steel | P Pre P Alloy tool - .._Q l..‘ .F } ?
Carbon steel hardened steel 1_

_ resistance

5

£ om0 | 5‘ JI-J }:&--‘\

Z 777777777777777777777 L "- :ﬂ. u‘, f.' "'
S 240 ¥

- - -""' {! Voda ‘
g 200  [memmm———— 218 1 3 if'.nf‘ |
g UItraﬂne grade Flne grade

£ 160

o

Surface Treatment

120 'PC2510
-‘ v » . Thinish
% D . PC2505 y S
40 'vluﬂlLlulalﬂulﬂ:
30 40 50 60
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Milling Grades A

PVD coated grades

Milling grade specialized for steel

PC3700&

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

9 Features

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

Special coating surface treatment

A i =Y " - a
Nomacro-particle on the Lots of macro:particles on*
coated 'surface + * the coated surface

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

5
b " :—'-LT"%:!'—| Ensuring general machinability due to wear and

J" A 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
290 A Carbon steel hardened steel

=
£ € 2904
£ 20 e £
e i = 260 i
< 230 s )
§ 3 230 The first
o 200 g
kS o 200
5 170 £
o 8 170 |* i
140 | |
140 | PC5400 -+ iPC5
110
: \ 110
80 N [ """'3' 'Zv')
80
Facing Shouldering Deep milling at HEE >
high feeds 30 40 50 60
o 3 ¥ Workpiece hardness (HRC)
Continuous General Interrupted
cutting cutting cutting

Grades & Chip Breakers




A Milling Grades

PVD coated grades

Universal PVD grade

PC5300

e Advanced PVD coating with high hardness and high temp stability

¢ High tough substrate and coating films produce excellent surface finish

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

e Stable machining resulting from excellent edge hardness and chipping resistance

D Features D High temp properties
>
p— i 3800
o 7 7 $ 3600
e e g rell @
S 3400 —i
3200 :
© TIAIN
Innermost | Improved coating adhesion 3000
layer d chippi ist: i
and chipping resistance 2800 "T|N
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

¢ New PVD coating layer with high toughness and lubrication
¢ High adhesive strength and toughness between the substrate and coating layer
¢ 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

" A'number. of cracks No creation of crack

Normal coating High toughness coating

Grades & Chip Breakers
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