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I Machining of Hard-to—cut material

* Difficulty factors of Hard-to—cut material

-~ Rapid wear on the cutting edge.

-~ Frequent fracture and chipping on the cutting edge.
-~ High cutting resistance.

-~ Rapidly rising temperature on the cutting edge.

-~ Increased built-up—edge due to bad chip control.

I Types of tool failure

*Main tool failure of stainless steel and heat resistanting alloy machining
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| Why VP Breaker

VP BREAKER

* Factors of tool failure

High hardness at
high temperature

Work—hardening
. property
Stainless
steel and
Heat resisting
alloy
Built—up—edge
S~ . Low thermal

conductivity

* Generally, in stainless steel and heat resisting alloy machining, cutting heat (800~1000T)is con—
centrated on cutting edge due to the contact of tool and workpiece. The thermal conductivity of the
workpiece is too low to discharge the cutting heat.

Therefore, the concentrated high heat on the cutting edge is a significant factor of wear and fracture
of tools in the Hard—to—cut material machining.

The Korloy VP series (for hard—to—cut material machining) exclusive chip breaker and grades which
improve oxidation resistance and hardness at high temperature prevent these tool failures,
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I Features

* VP1i(for finishing)
-~ High positive cutting edge
Longer tool life due to minimizing chip contact
and reducing cutting heat while machining.
+» Recommended cutting condition
fn(mm/rev)=0.05~0.2, ap(mm)=0.1~15

* VP2(for medium to finishing)

-~ High positive cutting edge and side rake angle
Improved machining performance with stable chip
control in ball machining with various depth of cuts.

~» Recommended cutting condition

fn(mm/rev)=0.1~0.4, ap(mm)=0.5~4.5 O 3
. - KORLOY
* VP3(for medium machining) TECH-NEWS
+» High positive cutting edge and wide land
Stable machinability in interrupted machining R
toughness.

Stable chip evacuation and machining in machining
with high depth of cut.

-+ Recommended cutting condition
fn(mm/rev)=0.1~0.45, ap(mm)=0.5~5.0

* Sharp cutting edge and minimized cutting heat
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I Line—up for chip breakers for hard—to—cut material machining
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I Comparison for chip breakers and grades to competitors

KORLOY MITSUBISHI SECO KENNAMETAL KYOCERA TAECUTEC
Chip breakers Chip breakers Chip breakers Chip breakers Chip breakers Chip breakers
04 PC8110 VP10RT TS2000 KC3010 -

TT5030
65  PC5300  GJ  VPTFSF  MF4  TS2500  MP  KC512%5 ﬁﬁ PRI125 a TT9030
O e NC5330 - TM4000 . CA6525 TT5100
I PC8110 VPIORT TS2000 - ] TT5030
Ve R VP3  PC5300  MS  VPTFSF M1 TS0 - : :"Ag PRI12S  MP  TT9030
NC5330 US735 ; . CAG525 TT5100
PC8110 VP1ORT TS2000 KC5010 - TT5030
VP2  PC5300  MJ  VPISTF  MF1 TS50 MS  KOS125  TK PRI ML TT923%5
\ NC5330 - TMA000 . CA6525 TT5100
PC8110 VPIORT - KC5010 - -
[G\(/;T:ss] PCS300 6 ([;liss] VPTFSF i _ 6 (I;lzss] HE31Z5 i _ i _

I Test Result

* Surface roughness of VP1

» Workpiece : Inconel718
+ Cutting condition : vc(m/min)=60
fn(mm/rev)=0.1
ap(mm)=0.2
» Tools : Holder DCLNR2525-M12
Insert CNGG120408-VP1

10um

[Korloy]‘ | [C‘)ompetito‘r]
*VP1 breaker realizes high definitional and high precision machining.
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* Tool life of VP2 - after machining 300 passes

[Korloy]

[Competitor]

- Worlpiece : SUS304/316
» Cutting condition : ve(m/min)=200~120
fn(mm/rev)=0.25
ap(mm)=1.5
« Tools : Holder DCLNR2525-M12
Insert CNMG120408-VP2

* VP2 breaker achieves superior chip evacuation and prevents crater wear in hard-to—cut material machining.

* Tool life of VP3

after machining 10 passes [Korloy]

I

+ Workpiece : Inconel718
+ Cutting condition : ve(m/min)=60
fnimm/rev)=0.2
ap(mm)=2.0
+ Tools : Holder DCLNR2525-M12
Insert CNMG120408-VP3
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VP BREAKER

after machining 7 passes [competitor]

*Less notch wear in machining due to sharp cutting edge of VP3.

I Application
* Part of ammunition

VP1 : 200ea

125% )3
more /s
]

Yoo
EA

Competitor 160e4

1éo 200
+VP1 machines 125% more than competitor's

« Workpiece : part of ammunition
(Incone718, Aluminum alloy)

« Cutting condition : ve(m/min)=50, fn(mm/rev)=0.2
ap(mm)=0.2~0.5
external machining
internal machining tapping

- Tools : Holder DCLNR2525-M12

Insert CNGG120402—-VP1

* Pipe

VP2

Competitor

‘ 350ea

! Q

3 | 120% 4
285ea more Ad

Yo i
EA

285 350
+VP1 machines 120% more than competitor's

- Workpiece : pipe(brass)
« Cutting condition : ve(m/min)=40, fn(mm/rev)=0.15
ap(mm)=0.2~0.5
external machining
internal machining
+ Tools : Holder DCLNR2525-M12
Insert CNGG120408-VP1
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* Component of aircraft * Ball valve
Competitor 1 4ea§ Competitor ] dea
PR 4 6
+VP1 machines 125% more than competitor's +«VP1 machines 150% more than competitor's
» Workpiece : : component of aircraftINCONEL628) * Workpiece : ball valve
» Cutting condition : ve(m/min)=50~80 « Cutting condition : vc(m/min)=50~80
fn(mm/rev)=0.25 fn(mm/rev)=0.25
ap(mm)=0.2~0.7 ap(mm)=0.2~0.7
external machining, internal machining external machining, internal machining
* Tools : Holder DCLNR2525-M12 * Tools : Holder DCLNR2525-M12
Insert CNMG120404-VP2 Insert CNMG120408-VP2
’ Component of aircraft +VP1 machines 150% more than competitor's

- Workpiece : component of aircraft(ncone718)
+ Cutting condition : vc(m/min)=50~60, fn(mm/rev)=0.2
ap(mm)=3.0
external machining, internal machining
- Tools : Holder DCLNR2525-M12

O 6 a0 Insert CNMG120408-VP3

I Recommended cutting condition

Competitor 2ea
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— PVD
i Standard [=]
VP BREAKER £ Wl NC5330 | PC8110 | PC5300
STS409 165 90~230 150~250 100~220
Ferrite Stainless Steel STS430 180 90~230 150~250 100~220
STS444 220 80~220 120~230 90~200
- ) STS304 180 80~250 150~280 100~240
Austenitic Stainless Steel
M STS316 200 80~220 120~250 90~210
STS410 200 90~230 130~250 100~220
Martensite Stainless Steel STS420Js 220 90~230 130~250 100~220
STS420J2 230 80~220 130~240 100~210
Precipitation hardening STS630 3000/at 40~110 80~180 50~150
Stainless Steel STS63! 300013t 40~110 80~180 50~150
Inconel 220~300 15~50 40~90 20~70
Nickel base alloys Nimonic 350 15~50 40~70 20~60
Hastelloy 160 15~50 40~90 20~70
M Cobalt base alloys Stellite 370 15~50 30~80 20~60
17-4-PH 250 35~80 30~70 20~60
Iron base alloys
Incoloy 180 35~80 30~70 20~60
Ti—6246 200 40~150 60~200 50~170
Titanium alloys -
Ti-6A-4V 250~310 40~150 50~180 40~150
M.S Stainless steel+Inconnel : 0 15750 40~80 20~60
’ Stainless steel+Stellite : : 15~50 40~80 20~60
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I Stock status

(mm)
cutting condition
Shape Designation Class
fn{nm/re)

CNGG120402-VP1 . . . . 0.10-1.0  0.01-0.10
CNGG120404-VP1 G 127 476 04 516  010-15  0.05-0.15
CNGG120408-VP1 G 127 476 08 516  0.10~1.5  0.07-0.20
DNGG150404-VP1 G 127 476 04 516  0.10-15  0.05-0.15
DNGG150408-VP1 G 127 476 08 516 01015  0.07-0.20 \
DNGG150604-VP1 G 127 635 04 516  010-15  0.05-0.15
DNGG150608-VP1 G 127 635 08 516  0.10-15  0.07-0.20 ‘
CNMG120404-VP2 M 127 476 04 516  010-3.0  0.05-0.30 07
CNMG120408-VP2 M 127 476 08 516 05045  0.10-0.40
KORLOY
CNGG120408-VP2 G 127 476 08 516 050~45  0.10~0.40 TECH-NEWS
DNMG150404-VP2 M 127 476 04 516  010-30  0.05-0.30 R
T DNMG150408-VP2 M 127 476 08 516 05045  0.10-0.40
/R _“
/A
= L! DNMG150404-VP2 M 127 635 04 516  010-30  0.05-0.30
DNMG150608-VP2 M 127 635 08 516  050-45  0.10-0.40
- SNMG120404-VP2 M 127 476 04 516  010-3.0  0.05-0.35
' —
JKQ& 3| SNMG120408-VP2 M 127 476 08 516  050-45  0.10-0.45
o
" SNMG120412-VP2 M 127 476 12 516  050-50  0.10-0.50
TNMG160404-VP2 M 9525 476 04 381  010-30  0.05-0.30
TNMG160408-VP2 M 9525 476 08 381 05045  0.10-0.40
TNMG160412-VP2 M 9525 476 12 381 0840  0.12-0.42
WNMG080408-VP2 M 127 476 08 516 05045  0.10-0.40

WNMG080412-VP2 M 12.7 4.76 1.2 5.16 0.50~4.5 0.10-0.40




I Stock status

Shape s | mm |
_ I I T R

cutting condition

CNMG120404-VP3 M 0.10~3.0 0.05~0.30
CNMG120408-VP3 M 12.7 4.76 0.4 5.16 0.50~5.0 0.10~0.45
CNMG120412-VP3 M 12.7 4.76 1.2 5.16 0.50~5.0 0.12~0.50
DNMG150404-VP3 M 12.7 4.76 0.4 5.16 0.10~3.0 0.05~0.30
DNMG150408-VP3 M 12.7 4.76 0.8 5.16 0.50~5.0 0.10~0.45
DNMG150412-VP3 M 12.7 6.35 0.4 5.16 0.50~5.0 0.12~0.50
o DNMG150604-VP3 M 12.7 6.35 0.8 5.16 0.10~3.0 0.05~0.30
DNMG150608-VP3 M 12.7 4.76 0.4 5.16 0.50~5.0 0.10~0.45
DNMG150612-VP3 M 12.7 4.76 0.8 5.16 0.50~5.0 0.12~0.50
SNMG120404-VP3 M 12.7 4.76 0.8 5.16 0.10~3.0 0.05~0.30
SNMG120408-VP3 M 12.7 4.76 0.4 5.16 1.00~5.0 0.10~0.45
SNMG120412-VP3 M 12.7 4.76 0.8 5.16 1.00~5.0 0.12~0.50
s TNMG160404-VP3 M 12.7 6.35 0.4 5.16 0.10~3.0 0.05~0.30

=
TNMG160408-VP3 M 2] 6.35 0.8 5.16 0.50~5.0 0.10~0.45

£ S
. VNMG160404-VP3 M 12.7 4.76 0.4 5.16 0.10~3.0 0.05~0.30
Z/e@\/ \‘ jg] i VNMG160408-VP3 M 12.7 4.76 0.8 5.16 0.50~5.0 0.10~0.45
8{); WNMG080404-VP3 M 12.7 4.76 0.2 5.16 0.50~5.0 0.10~0.45
‘ gI WNMG080408-VP3 M 12.7 4.76 0.4 5.16 0.50~5.0 0.12~0.50
E WNMG080412-VP3 M 12.7 4.76 1.2 5.16 0.10~3.0 0.05~0.30

6 KORLOY Inc. & KORLOY AMERICA Inc.

Holystar B/D, 953-1, Doksanbon-Dong, Geumcheon-Gu, Seoul, 153-823, Korea

Tel : +82-2-522-3181 Fax : +82-2-522-3184, +82-2-3474-4744
Web : www.korloy.com E-mail : export@korloy.com

6 KORLOY EUROPE GmbH

Heinrich-Lanz-Allee 12, 60437 Frankfurt am Main, Germany
Tel : +49-69-5069-887-0 Fax : +49-69-5069-887-29
Web : www.korloyeurope.com E-mail : europe @korloy.com

620 Maple Avenue, Torrance, CA90503, USA

Tel : +1-310-782-3800 Toll Free : +1-888-711-0001 Fax : +1-310-782-3885

Web : www.korloyamerica.com E-mail : ussales@korloy.com

& KORLOY INDIA TOOLING Pvt.Ltd.

Ground Floor, Property No. 217, Udyog Vihar Phase 4,
Gurgaon 122001, Haryana, INDIA

Tel : +91-124-4050030 Fax : +91-124-4050032
E-mail : indiasales@korloyindia.com
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