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Negative Turning Insert for Stainless steel
(enhanced chip control in finishing)

« Excellent tool life improvement through optimized cutting edge and anti-built-up edge technology

« Securing stable chip management with a side V-shaped cutting edge and concave projection design
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Negative Turning Insert for Stainless steel
(enhanced chip control in finishing)

FM Chlp Breaker (Negative)

Stainless steel, known for its excellent toughness and corrosion resistance, is widely used in various
industries such as aerospace and automotive. However, it is considered to be a hard-to-machine
material since the cutting process often causes severe work hardening, chip adhesion, and high
shear resistance, leading to issues such as tool wear, reduced tool life, and chip entanglement. As a
result, precise techniques and optimized tool selection are essential for machining stainless steel.

KORLOY has launched the FM chip breaker, featuring an optimized cutting edge design and
advanced anti-welding technology for finishing stainless steel. This innovation significantly improves
tool life and ensures stable chip control.

The FM chip breaker maximizes chip management during low depth-of-cut and low feed machining
with its side V-shaped cutting edge and concave projection design. The anti-welding suppression
geometry on the bottom dramatically enhances tool life when machining stainless steel. In addition,
due to its high manufacturing quality, it offers outstanding dimensional accuracy.

Furthermore, the FM chip breaker is also an optimal solution for machining difficult-to-cut materials.
By applying a variable land design to secure rigidity at the vulnerable engagement boundary, it
effectively prevents chipping and breakage, simultaneously achieving stable tool life and an excellent
surface finish.

» Significantly improved tool life through »> Stable chip control in the finishing range
advanced anti-adhesion technology - Optimized chip breaking with a side V-shaped
- Delays adhesion due to the optimized cutting edge cutting edge
- Geometry designed to suppress adhesion propagation - Smooth chip evacuation due to the concave

projection design

» Superior dimensional accuracy and surface finish »> Maximized heat dissipation to reduce

- Minimized variation between corners through high

manufacturing quality

thermal load
- Optimized cutting edge geometry for coolant

- Strengthened cutting edge by increasing rigidity at the inflow (coolant guide)

engagement boundary
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J Chip breaker features
FM chip breaker (for finishing)

- Tool life improved due to optimized cutting edge that delays adhesion and a geometry that suppresses adhesion spreading.
- Stable chip management in the finishing area with a side V-shaped cutting edge and concave projection structure
« Increased chipping and breakage resistance at the engagement boundary by increasing rigidity at this section

» Maximized heat dissipation through an optimized cutting edge geometry for coolant inflow (coolant guide)

o Concave projection v —o Side V-shaped cutting edge
- Prevents chip entanglement between - Ensures stable chip control even in the
the workpiece and the tool through challenging low-feed/low-depth-of-
smooth chip evacuation cut range

Ri

~—

o Optimized cutting
edge & geometry for
suppressing adhesion
propagation

- Delays in adhesion occurrence
- Suppression of adhesion

spreading
0.2
o Variable land, increased rigidity - o Optimized cutting edge geometry for coolant

at the engagement boundary inflow (coolant guide)

- Reduced thermal load by

- Prevents from chipping/breakage at the boundary maximizing heat dissipation

- Excellent surface finish due to enhanced cutting
edge durability

J Application range

M Stainless steel
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J4 Recommended cutting conditions

. » Grade .
Workpiece Speqlflc Brinell VD b Chip breaker
cutting
: LIS "a{ﬂ'.‘;)’ss SPC810 PC8105 PC8110 PC5300 SNCB05 FM
IS0 Workpiece IS0 AISl | (N/mm?)
material vc(m/min) fn(mm/rev) ap(mm)
£<0.08%, 600 180 125 120 110 90 135 0.3
Cr 18~20%, X5CrNi18-9 304 ~ ~ 150 190 175 140 160 0.2
Austont Ni8~10.5 700 1220 49y | 260 | 240 | 190 | 200 | O
ustenitic
C<0.03%, 600 180 120 120 110 90 130 0.3
C{li‘f(;‘fzﬁ’ X5CrNiMo17-122 | 316 ~ ~ 160 190 175 140 170 | 02
M Mo 2~3’ 700 220 180 260 240 190 190 0.1
ceo15 700 200 135 150 135 110 145 0.3
Martensitic Cr11_5'~130;5°/ X12Cr13 410 ~ ~ 170 235 215 170 180 0.2
R 800 250 " 510 | 320 | 205 | 230 | 220 | o1 03
012 500 150 135 150 135 110 145 0.3 2
Ferritic Cr_1 6 1 80",/ X8Cr17 430 ~ ~ 230 235 215 170 240 0.2
~ 0
600 200 340 320 295 230 350 0.1
- 900 334 40 50 50 40 40 0.3
Titanium alloy I’\I 49 % 5832-11 Ti-6AI-4V ~ ~ 75 75 70 55 85 0.2
0
10001 37 ' 490 100 90 | 70 @ 130 | 0.1
Ni 50-55%, 1200 25 40 40 30 30 0.3
Ni base g’ 1;'3‘;//“ 9723 7718 ~ 330 60 60 55 45 70 | 02
UK, 1300
etc 90 80 70 60 110 0.1
J4 Grade features
PVD Coated grade 1SO Feature
- An ultra fine grain substrate and PVD coating are applied for enhanced high speed performance and
PC81 ~
SPC810 $10~520 chipping resistance.
« For high speed and continuous finishing of hard-to-cut materials and STS
PC8105 “gg?:gl:g’ « Excellent cutting performance with high wear resistance and oxidation resistance
- Ultra fine substrate and the new TiAIN coating layer
« For high speed and continuous medium cutting of hard-to-cut materials and STS
PC8110 nég)g:gnfg « Excellent tool life with high wear/plastic deformation resistance at high temperature
» New TiAIN coating layer and substrate with excellent thermal resistance
« Universal grade for Stainless, HRSA, Steel and interrupted Cast iron machining
PC5300 “éfg:gl;’;) « High chipping and welding resistance for longer tool life
« New TiAIN coating and ultra fine grain substrate adopted
CVD Coated grade 1SO Feature
- An ultra fine grain substrate and PVD coating are applied for enhanced high speed performance and wear
SNC805 so5~s15 | T 0 g g are app gh speed p
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J Negative chip breaker selection guide

(Interrupted
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- For finishing (enhanced for tool life &
chip control)

« Improved tool life through advanced
anti-adhesion technology

- Stable chip control in the finishing area with a side
V-shaped cutting edge and concave projection design

« Higher machining dimensional accuracy compared to
conventional M-class

i foad e 4 o
(High segmentation w1
roductivity) force
MM « For finishing (enhanced for cutting
performance&chip control)
« Excellent cutting performance during
low depth-of-cut, high speed machining
- Minimizes the load generated during cutting by
reducing the contact area between the rake face and
the chip
VP1
VP2
7~ [ve2
~ Deep @
Qt:ing/ @ « For medium finishing (enhanced chip
control type)
« Chip control suitable for medium
finishing with sharp cutting edges and a
wide chip pocket design
- Stable chip control in variable depth-of-cut machining
through a high positive cutting edge design
MM
« For medium machining (cutting
performance &toughness balance)
« Improved tool life by harmonizing ;
cutting performance and toughness through
the application of a dual land
- Stable chip evacuation during high depth-of-cut/high
feed machining with a wide chip pocket
IS0 Crl;t:;:eg Chip breaker | Interrupted cutting DLy sefg:_r;zntatlon Shallow cutting Deep cutting (Higl:ll:g'gtzzifivity)
Finishing FM@ 2.8, 8. ¢ 28,88, % % ¥k kK 2.8, 8.9
Medium to e e
M finishing VP2 * %k * %k * %k %k % K Kk 1. 8. 8. B~
Medium "
cutting MM * kKK % %k * % % %k %k k ¥ %k k
M@ xxx *okok *okok K *kk *kk
Finishing
VP1 * % 1. 0.8. 8. 2. 0. 8.8 ¢ * %k * %
Medium to e e
finishing VP2 Yk * % %k kK Yk kv 28 8. B~
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J4 Performance evaluation

Workpiece

Cutting condition

ve(m/min) = 150, fn(mm/rev) =

Chip control

Martensitic (X12Cr13), @100 External cutting
0.1~0.3, ap(mm) =

0.3~2, Wet

Tool [ DNMG150608-FM(PC8110)  [EXTTE) DDJINL2525-M15
Depth of cut, A Depthof cut, A, .
apm) |8 3 a 3% |2F |* 3 wem |22 |~ 7 4y 4 |
2 ¥ s n o D) v, e |0 a5 |
. 2 o e £ * & " 3
s |? €2l e « /Mncreased P
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fn (mm/rev) . n (mm/rev)
[FMm] [ Competitor ]
» Stable chip management and prevention of chip entanglement are achieved by the side V-shaped
cutting edge and concave projection.
Wear resistance
Workpiece Austenitic (X5CrNi18-9), @300 External cutting

Cutting condition

Tool

Workpiece

Cutting condition

Tool

0.2, ap(mm) = 1, Wet
[T DDJINL2525-M15

ve(m/min) = 150, fn(mm/rev) =
"3 DNMG150608-FM (PC8110)

[ Competitor B |

[Fm] [ Competitor A]

[FM] [ Compettor A] [ Competitor B]

% Metal removal volume per pass : 30crm®

» Tool life improved by 20% compared to competitor A, and 50% compared
to competitor B.

Fracture resistance
Martensitic (X12Cr13), @300 Interrupted external cutting
0.1, ap(mm) = 1, Wet
[T DCLNL2525-M12

vc(m/min) = 150, fn(mm/rev) =
[[T5) CNMG120408-FM (PC8110)

‘“ .- I

7;pass \,
193.2 ci’

[FM]

[ Competitor A ] [ Competitor B

[FM]

x Metal removal volume per pass : 27.6¢cm*

» Securing rigidity at the engagement boundary effectively prevents [ Competitor A] [ Competitor B]

chipping and breakage at the boundary.
» Tool life was improved by 17% compared to competitor A, and 75%
compared to competitor B.
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& Performance evaluation

Workpiece

Cutting condition

Tool

Workpiece

Cutting condition

Tool

Workpiece

Cutting condition

Tool

Wear resistance

Titanium alloy (5832-11), @115 Copying
ve(m/min) = 85, fn(mm/rev) = 0.2, ap(mm) = 1, Wet
[0 DNMG150608-FM(SPC810) [T DDJNL2525-M15

A

pass
LI R Longer &
tool life

A \
Q’\_! ! ; 1
{ Over,welding .}, = Overweldmgff

-

. Chippin: 2
_7,pass - vpg'g 9 passg ] Ch|pp|ng/

(18572 10171]crr; _t,.-‘ / 15157 ! A
[FM] [ Competitor A] [ Competitor B]

» The application of anti-adhesion technology significantly reduces [FM] [CompettorA] [ Compettor B]
adhesion, delaying cutting edge dulling dramatically extending tool life. * Metal removal volume per pass :16.9crf

» Tool life was improved by 57% compared to competitor A, and 22%
compared to competitor B.

Wear resistance
Inconel (9723), @300 Copying
ve(m/min) = 50, fn(mm/rev) = 0.2, ap(mm) = 0.5, Wet
[T DNMG150608-FM (SPC810) [T DDJNL2525-M15

Longer
tool life

Chipping v

Tie

=

» The application of anti-adhesion technology significantly reduces adhesion, [FM ] [CompettorA] [Compettr B]
delaying cutting edge dulling and dramatically extending tool life. * Metal removal volume per pass :18.7 arf

8 passgl . 7,pass
149.6 cr’ ’ 1309 Crr g

[FM] [ Competitor A] [ Competitor B]

» Tool life was improved by 43% compared to competitor A, and 250%
compared to competitor B.

Dimensional accuracy

Martensitic (X12Cr13), @40 — @38 External cutting
ve(m/min) = 150, fn(mm/rev) = 0.2, ap(mm) = 1, Wet
[ CNMG120408-FM(SPC810)  [IIT3 DCLNL2525-M12

-0- FM =0~ Competitor A

Deviation 4
60 0.1
' xcellent
15 | 15 | 15 | 15 i dimensional
0 accura
I I I t
e <] =7
************* 0.2
Il Il Il Il »
» Measurement of machined dimensional quality based on the 1 2 3 4 > Comer

deviation among the four corners within a 60mm range.
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J& Application examples

High performing stainless steel (Jethete M152)

Workpiece use  Aerospace components
Cutting condition  vc(m/min) = 150, fn(mm/rev) = 0.3, ap(mm) = 2, Wet
Tool [[353 SNMG120408-FM(PC8110) I} DSBNR2525-M12

Fracture and chipping ===
on the cutting edge

[FM] [ Competitor ]

« Material removal rate Q(cm®*/min): 90
« Cutting time (min): 15

High performing stainless steel (Jethete M152)

Workpiece use Power generation industry components
Cutting condition  vc(m/min) = 160, fn(mm/rev) = 0.25, ap(mm) = 1, Wet
Tool [[353 WNMG080408-FM(PC8110) [CITHE3 DWLNR2525-M08

Longer
tool life

Fracture and chipping
on the cutting edge

[Fm] [ Competitor ]

« Material removal rate Q(cm®/min): 40
« Cutting time (min): 10

8 _ FM Chip Breaker (Negative)
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J& Application examples
Inconel (2.4631)

Workpiece use Power generation nozzle
Cutting condition  vc(m/min) = 56, fn(mm/rev) = 0.15, ap(mm) = 2, Wet
Tool [[353 CNMG120408-FM(SPC810) I3 DCLNR2525-M12

S

w| T ()

Competitor 2EA/Corner I

» EA/Corner

Inconel (9723)

Workpiece use  Aircraft engine components
Cutting condition  vc(m/min) = 40, fn(mm/rev) = 0.28, ap(mm) = 2, Wet
Tool [[5353 SNMG120408-FM(SPC810) [T DSBNR2525-M12

Fracture of cutting’edge
[FM] [ Competitor |

« Material removal rate Q(cm*/min): 22.4
« Cutting time (min): 12

Titanium alloy (5832-11)

Workpiece use  Aircraft components
Cutting condition  vc(m/min) = 50, fn(mm/rev) = 0.21, ap(mm) = 2, Wet
Tool [[T5) CNMG120408-FM(SPC810) [T DCLNR2525-M12

f i Initialladhesion{occurrence]
[Fm] [ Competitor |

« Material removal rate Q(cm®/min): 21
« Cutting time (min): 6
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J Stock items

Coated Dimension (mm) Cutting condition
PVD CVD
Picture Designation Geometry
9 S 8 2 8 8/ic RE S LE D1 M @
0 = = | ® | ® (mm/rev) | (mm)
(& -] [} ] (&]
-9 [&] o [&] =
®» ala a n
CNMG 120404-FM ® O O e e 127 04 4.761289% 516 0.1~0.3 0.3~2
120408-FM ® O O e e 127 0.8 4.761289% 516 0.1~0.3 0.5~2
120412-FM 127 1.2 476 1289 5.16 | 0.1~0.3 0.5~2
DNMG 150404-FM [} 127 0.4 4.76 15508 5.16 | 0.1~0.3 0.3~2
150408-FM [} 127 08 4.76 15508 5.16 | 0.1~0.3 0.5~2
@ 150604-FM . 127 04 63515508 516 0.1~03 03~2
150608-FM ® O O e e 127 0.8 6.3515508 5.16| 0.1~0.3 0.5~2
SNMG 120404-FM [} 127 04 476 127 5.16|01~03 0.3~2

120408-FM ® O | O| e @ |127 08 476 127 516 01~03 0.5~2

120412-FM o 127 12 476 127 516|0.1~03 0.5~2
TNMG 160404-FM o 9.525 0.4 4.76 16.498 3.81| 0.1~0.3 0.3~2
160408-FM e O O | e 9.525 0.8 4.76 16.498 3.81| 0.1~0.3 0.5~2
160412-FM 0 9.525 1.2 4.76 16498 3.81| 0.1~0.3 0.5~2
VNMG 160404-FM ® O (] 9.525 0.4 4.76 16.606 3.81 | 0.1~0.3 0.3~2
160408-FM e O O | e 9.525 0.8 4.76 16.606 3.81 | 0.1~0.3 0.5~2 o

WNMG 080404-FM [ 127 04 476 8687 5.16|0.1~03 0.3~2
080408-FM ® O O e | @ 127 08 476 8687 516|0.1~0.3 0.5~2
080412-FM o 127 12 4.76 8687 516|0.1~0.3 0.5~2

®: Stock item
©o: Planned release — March 2026
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/\ For the safe metalcutting s

e Use safety supplies such as protective gloves to prevent e Properly manage the tool change phase because the e Prepare for fire prevention measures as the use of

possible injury while touching the edge of tools.

inordinately used tool can be easily broken under the non-water soluble cutting oil may cause fire.

o Use safety glasses or safety cover to hedge possible the excessive cutting load or severe wear, and it may e Use safety cover and other safety supplies because

dangers. Inappropriate usage or excessive cutting threat the operator's safety.

the spare parts or the tools can be pulled out due to

condition may lead tool's breakage or even the e Use safety cover because chips evacuated during centrifugal force while high speed machining.
fragment's scattering. cutting are hot and sharp and may cause burns and
e Clamp the workpiece tightly enough to prevent its cuts. To remove chips safely, stop machining, put on

movement while its machining.
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Head Office: Holystar B/D, 326, Seocho-daero, Seocho-gu, Seoul, 06633, Republic of Korea
Tel: +82-2-522-3181 Fax: +82-2-522-3184, +82-2-3474-4744 Web: www.korloy.com E-mail: sales.khg@korloy.com

protective gloves, and use a hook or other tools.

KORLOY
Total Service

This application provides various
metal cutting information.

m android

& KORLOY AMERICA

620 Maple Avenue, Torrance, CA 90503, USA
Tel : +1-310-782-3800 / +1-888-711-0001 Fax : +1-310-782-3885
E-mail : sales.kai@korloy.com

& 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

6 KORLOY TURKIYE

Ziya Gokalp, Mah. Seyit Onbasi Cad. No:36, 3 Kat,
iC Kapi No : 5 Basaksehir/Istanbul, Turkiye
Tel : +90-212-813-8874 E-mail : sales.ktl@korloy.com

& KORLOY RUSSIA

115280, Moscow, vn.ter.g. municipal district Danilovsky,
street Masterkova, house 4, premises 1/2

Tel : +7-495-280-1458 Fax : +7-495-280-1459 E-mail : sales.krc@korloy.com

& KORLOY UK

13 Approach Rd, Raynes Park, London SW20 8BA, United Kingdom
E-mail : sales.kul@korloy.com
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& KORLOY EUROPE

Gablonzer Str. 25-27, 61440 Oberursel, Germany
Tel : +49-6171-27783-0 Fax : +49-6171-27783-59
E-mail : sales.keg@korloy.com

& KORLOY BRASIL

Av. Aruana 280, conj.12, WLC, Alphaville, Barueri, CEP06460-010, SP, Brasil
Tel : +55-11-4193-3810 Fax : +55-11-4193-5837
E-mail : sales.kbl@korloy.com

& KORLOY CHILE

Av. Providencia 1650, Office 1009, 7500027
Providencia—Santiago, Chile
Tel : +56-229-295-490 E-mail : sales.kcs@korloy.com

& KORLOY MEXICO

Avenida de las Ciencias, No. 3015, Interior 406, Juriquilla Santa Fe,
C.P.76230 Querétaro, Mexico
Tel : +52-442-193-3600 E-mail : sales.kml@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
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