KORLOY TECH-NEWS - English @

Insert for hard-to-cut stainless steel milling

PC9540

KORLOY

TECH-NEWS

* 50% longer tool life with optimal high toughness substrate for hard-to-cut stainless steel (turbo chargers etc.)
than the existing grade

» Stable machinability due to PVD oxide film for preventing wear and heating of inserts caused by
high temperature in machining
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Insert for hard-to-cut stainless steel milling

PC9540

Stainless steel is a kind of metal material widely
used in industries such as food, medical appliances,
automobile parts, and construction materials. It is
widely used because of it resistance to corrosion and
its strength and luster.

Lately, the demand of high strength and heat
resistance stainless steel for turbo charger turbine
housings has risen significantly.

High strength and heat resistance stainless steel is
grouped into hard-to-cut stainless steel which more
often provides high temperature occurring wear on
inserts, fractures and chipping on tools due to heat
and welding making high shear resistance than
general stainless steel.

The existing grades of M25 to M35 grade reaches the
limitation of improving tool life and cycle time in highly
unstable and interrupted machining with hard-to-cut
stainless steel.

Moreover, KORLOY recommends a new rising grade,
PC9540 for improving productivity in hard-to-cut
stainless steel milling.

The PC9540 which is an exclusive grade for M40
grade stainless steel maximizes chipping and fracture
resistance in medium to rough cutting and interrupted
milling due to its high toughness substrate. It also
allows stable machinability in high strength and heat
resistance stainless steel by applying the new rising
PVD oxide film with oxidation and heat resistance.

Therefore, the average tool life of the PC9540 is 50%
longer in hard-to-cut stainless steel machining than
the existing grade and it provides high productivity in
general stainless steel machining.

The 9540 is the latest grade providing solutions to
improve productivity and achieve stable stainless steel
machining.

Long tool life

- Increased resistance to breakage due to high toughness

in the substrate

- Long tool life in medium to rough cutting and highly
interrupted machining

Generally usable for stainless steel machining

Stable machining

- Increased oxidation and welding resistance with PVD
oxide film

- Preventing built-up edge, notch chipping and
unexpected breakage

- General stainless stegl: ferritic, martensitic, and austenitic stainless steels

- High strength and heat resisting stainless steel: duplex, precipitation hardening, and heat resistance stainless steels



Features

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

+ Longer toal life due to higher breakage resistance applying high toughness substrate controlling crack growth

+ Excellent and new PVD oxide 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 treatment

PC9540 (&)

« Improved surface finish — Good welding resistance
+ PVD multilayer — Controlling crack growth
« PVD oxide film — Good oxidation and heat resistance

o I Wy
b (' ; : ' i « PVD nitride film — Good wear resistance
- il 1 T kq;\— « High toughness substrate — Good breakage resistance
[New PVD oxide film (comparison of thermal conductivity)] [ Special coating surface treatment technology]
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Development effect

Medium interrupted machining

* Workpiece Stainless steel (X5CrNiMo17-12-2)
* Cutting ve (m/min) = 150, fz (mm/t) = 0.1,
conditions ap (mm) = 2.0, dry

» Improved welding and chipping resistance

[PC9540]

(*: DIN)

Highly interrupted machining

» Workpiece Heat resistance stainless steel (1.4848)*
* Cutting ve (m/min) = 90, fz (mm/t) = 0.2,
conditions ap (mm) = 2.0, dry

» Controlling unexpected breakage B
[PC9540] [Competitor’s]
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Application range
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Guideline for grades application

s

Highly interrupted cutting

Section High speed and Medium speed and Medium to low speed and
continuous cutting interrupted cutting highly interrupted cutting
ISO M25 - M30 M35 - M40 M40
Recommended grade PC5300, PC9530 PC5400, PC9540 PC9540

Parts

General stainless steel blocks,
molds and large workpieces

Automobiles and machinery parts,
turbo charger turbine housings

Oil pumps, aero parts,
turbo charger turbine housings

Workpiece shape

Y o= 8

Low Hard-to-cut materials and interruptedly shaped workpieces High

Main machining examples guideline (turbo charger turbine housings)

(: DIN)
Section Finishing Medium cutting to roughing Highly interrupted cutting
ISO M25 - M30 M40 M40
Recommended grade PC5300, PC9530 PC9540 PC9540

Heat resistance stainless steel

Heat resistance stainless steel

Heat resistance stainless steel

Workpiece (1.48000) (1.48000) (1.48000)
Machinin Wet machining with low depth of cut | Dry machining with high depth of cut Unstable and highly interrupted
9 on rough machining on wider machining machining
Machining part
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Grade for stainless steel milling selection guide

— PC9540 — PC5400 — PC9530 — PC5300
Stable
machinability P09540(M40)@
« Stable machinability
* Medium to rough cutting and
highly interrupted machining
PC5400(M35)
o Machinabili + Good wear resistance in
Universality atarl\?g::pg interrupted machining
+ Universal grade
PC9530(M30)
» Good welding resistance in low
speed machining
« Continuous cutting of general STS
PC5300(M25)
» Good wear resistance in high
- speed machining
Generality Machinability « Universal grade
of STS ininterrupted
machining
Stable Machinability at Machinability in Generality of - .
Grade machinability high speed interrupted machining STS LA
PC9540 (M40)@ ok kk Tk b 8 0 ¢ ¢ Tk * kK
PC5400 (M35) 1.8 0 ¢ Tk b 2.0 0 ¢ *hk b 2 0.0 ¢
PC9530 (M30) *k *k Tk *k *k
PC5300 (M25) b 8 ¢ ¢ b 8 0 ¢ ¢ *k *hk b 8.0 ¢ ¢
Recommended cutting conditions
Workpiece Recommended cutting conditions
o Hardness
- | Ve fz
ISO Workpiece (DIN)* AISI KS (m/min) (mmA)
. . X5CrNi18-9 304 STS304
Austenitic stainless steel YECINIMod7-12-2 316 STS316 160-180 90-150 0.05-0.3
Ferritic and martensitic X6Cr17 430 STS430
stainless steel X19Cr13 410 STS410 180-200 120-200 0.05-0.35
M
Precipitation hardening X5CrNiCuNb16-4 630 STS630 ) i ]
stainless steel (1.44621 F60 280300 70-120 0.05-025
Heat resistance stainless (1.4837) -
e (1.4848) i 160 - 200 60-100 0.05-0.2

PC95401 5



Performance evaluation

Austenitic stainless steel (X5CrNi18-9, HB160)

» Workpiece Square bar (300x200x100)
« Cutting conditions ve (m/min) = 120, fz (mm/t) = 0.1, ap (mm) = 1.5, ae (mm) = 20, wet
* Tools Insert XNKTO80508PNER-ML Holder RM3PCM4063HR

Posso s

. improved
Competitor's 216 om® I
> Total chip removal

0 100 200 300 400 500 amount (cm’)

[PC9540]

+ Chip removal rate Q (cm®min) : 40.2

= » Machining hours (min) : 10.8
[Competitor’s]

Austenitic stainless steel (X5CrNiMo17-12-2, HB160)
* Workpiece Square bar (300x200x100)
« Cutting conditions ve (m/min) = 120, fz (mm/t) = 0.15, ap (mm) = 5.0, ae (mm) = 10, dry
* Tools Insert ADKT170608PESR-ML Holder AMXS032R-3W32-125-AD17

possi -

. improved
\) Competitor's | 240 ome I P
> Total chip removal

0 200 400 600 800 amount om)

[PC9540]

+ Chip removal rate Q (cm®/min) : 61.0

* Machining hours (min) : 11.8

[Competitor’s]
(*: DIN)
Heat resistance stainless steel (1.4848*, HB180)
» Workpiece Square bar (100x100x100)
« Cutting conditions ve (Mm/min) = 90, fz (mm/t) = 0.2, ap (mm) = 2.0, ae (mm) = 25, wet
* Tools Insert  SNMX1206ANN-MF Holder RM8ACM4063HR-H

2 posso

= . o ;S \ . d
iy : U Competitor's 320 om? I improve
[ P0954O] > Total chip removal
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« Chip removal rate Q (cm®min) : 178.5

: + Machining hours (min) : 3.1
[Competitor’s]
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Application examples
(: DIN)
Heat resistance stainless steel (1.4837)*

« Workpiece use Turbo charger turbine housing
« Cutting conditions ve (m/min) = 100, fz (mm/t) = 0.16, ap (mm) = 2.2, dry
* Tools Insert  SNMX1206ANN-MF Holder RMB8AC4100HR

PC9540 40EA 33%
more

Competitor’'s SOEl

> EA/ comner
0 10 20 30 40 50

» Machining 33% more than competitor’s

(: DIN)
Heat resistance stainless steel (1.4848)*

» Workpiece use Turbo charger turbine housing
« Cutting conditions ve (m/min) = 80, fz (mm/t) = 0.2, ap (mm) = 1.2, dry
* Tools Insert  ONMX060608-MM Holder RM16AC6100HR-M

PC9540 17EA 70%
more

Competitor's 10EA I
>» EA/ corner
0 5 10 15 20 25
» Machining 70% more than competitor’s
(*: DIN)
Heat resistance stainless steel (1.4848)*
» Workpiece use Turbo charger turbine housing
« Cutting conditions vc (m/min) = 100, fz (mm/t) = 0.15, ap (mm) = 1.5, wet
* Tools Insert  XNKT060405PNSR-MM Holder RM3PS3025HR-3L20
PC9540 20EA 25%
more
Competitor’s 1 6EI
> EA/ comner
0 5 10 15 20 25

» Machining 25% more than competitor’s

PC954017



www.korloy.com

K RL Y Holystar B/D, 1350, Nambusunhwan-ro, Geumcheon-gu, Seoul, 08536, Korea
Tel : +82-2-522-3181 Fax : +82-2-522-3184, +82-2-3474-4744 Web : www.korloy.com E-mail : export@korloy.com

& KORLOY AMERICA

620 Maple Avenue, Torrance, CA 90503, USA

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

E-mail : sales.kai@korloy.com

6 KORLOY INDIA

Plot No. 415, Sector 8, IMT Manesar, Gurgaon 122051, Haryana, India
Tel : +91-124-4391790  Fax : +91-124-4050032
E-mail : sales.kip@korloy.com

& KORLOY VIETNAM

Lot B1, Thinh Gia Housing and Urban Development Area, Tan Dinh Ward,

Ben Cat Town, Binh Duong Province, Vetnam
Tel : +84-96-856-1230  E-mail : sales.kvc@korloy.com

6 KORLOY CHILE

Av. Providencia 1650, Office 1009, 7500027
Providencia-Santiago, Chile
Tel : +566-229-295-490  E-mail : sales.kcs@korloy.com

& KORLOY EUROPE

Gablonzer Str. 25-27, 61440 Oberursel, Germany
Tel : +49-6171-277-83-0  Fax : +49-6171-277-83-59
E-mail : sales.keg@korloy.com

& KORLOY BRASIL

Av. Aruana 280, conj.12, WLC, Alphaville, Barueri,
CEP06460-010, SP, Brasil
Tel : 4565-11-4193-3810  E-mail : sales.kbl@korloy.com

B KORLOY TURKEY

Orucreis Mah. Vadi Cad. No: 108 Istanbul Ticaret Sarayi
Kat 5 No: 318 Giyimkent Sitesi-Esenler/Istanbul, Turkey
Tel : 490-212-438-5197  E-mail : service @korloy.com.tr

& KORLOY FACTORY QINGDAO

Ground Dongjing Road 56(B) District Free Trade Zone. Qingdao, China
Tel : +86-532-86959880  Fax : +86-532-86760651
E-mail : pro.kfg@korloy.com

& KORLOY FACTORY INDIA

Plot No. 415, Sector 8, IMT Manesar, Gurgaon 122051, Haryana, India
Tel : 491-124-4391790  Fax : +91-124-4050032
E-mail : pro.kim@korloy.com

TN80-EM-01 /20191230




