LC2005

NEW DLC COATED GRADE WITH THIN-FILM TECHNOLOGY FOR
PRECISION MACHINING OF NON-FERROUS METALS.
DISPLAYS OUTSTANDING ADHESION AND WEAR RESISTANCE

PROPERTIES.

2 MITSUBISHI MATERIALS
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EVOLVED HYDROGEN-FREE DLC COATING

DLC coating is a film that possesses both the
hardness of diamond and the lubricity of graphite.

It is particularly suitable for aluminium alloy
machining due to its excellent wear resistance and
anti-adhesion properties, making it ideally suited for
use in metal cutting applications. Hydrogen-free DLC
films have high hardness and provide superior wear
and heat resistance, which is why they have been
widely used for coating cutting tools.

Generally, while hydrogen-free DLC excels in wear
and heat resistance, it faces the challenge of being
prone to peeling due to the significant hardness
difference from the substrate. Mitsubishi Materials
has overcome this challenge by adopting a newly
developed thin hydrogen-free DLC film with improved
adhesion, thereby achieving an excellent balance of
wear resistance and strong adhesion to the substrate.

THREE KEY FEATURES OF HYDROGEN-FREE DLC COATING

Thin coating effective for precision machining

Ideal for machining high-precision components, delivering excellent component surface finishes.

High hardness with excellent wear resistance

Its high hardness provides superior wear resistance, resulting in extended tool life.

Outstanding adhesion

Achieves superior adhesion, suppressing sudden dimensional discrepancies caused by film peeling or chipping.

AN ENVIRONMENTALLY FRIENDLY PRODUCT BECAUSE OF
EFFICIENCY IMPROVEMENTS DUE TO THE INCREASED
PERFORMANCE AND LONGER TOOL LIFE.
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DLC COATED GRADE FOR TURNING OF

NON-FERROUS METALS

COMPARISON OF THE COMPONENT SURFACE FINISH WHEN MACHINING A6061

The sharpness of the cemented carbide substrate cutting edge and the smoothness of the thin-film make it

possible to achieve high-quality machining.

Material JIS A6061

Insert DCGT11T302M-FS-P
LC2005

Ve (m/min) 300

f (mm/rev) 0.05

ap (mm) 0.2

Cutting mode Dry and wet cutting

EXTREMELY HIGH QUALITY CUTTING EDGE

LC2005 Conventional

Surface Roughness Ra (um)

LC2005 Conventional
SURFACE ROUGHNESS
Ra (pm) Rz (uym)
LC2005 0.383 1.758
Conventional 0.563 2.031

Measured after 226 minutes of wet cutting

Measured after 27 minutes of dry cutting
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LC2005
Ra=0.383 um Ra =0.286 pm
Rz =1.758 ym Rz =1.630 pm
AR AR A A A AL E AT AT EA AT AR g T AT IO A A
"'-”-".-I-" _r,.. Ty .J. .....'_...-.‘. TVl ,u.;J Ty -wuwvkuwrv-.,'rw\.vuwuwwqwuwvw\f'
Conventional
Ra =0.563 pm Ra =0.438 pm
Rz =2.031Tym Rz = 2.245 pm
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A HYDROGEN-FREE DLC COATING WITH
EXCELLENT WEAR AND HEAT RESISTANCE

The thin-film enhances adhesion, achieving excellent tool life in both wet and dry cutting.

Hydrogen-Free

Hydrogen-Containing

Film Hardness (HV)

LC2005 Conventional

The colours of DLC coatings can vary in appearance depending on the thickness of the film.
However, this is only visual and has no effect on quality or performance.

WEAR RESISTANCE COMPARISON WHEN MACHINING A6061

Mitsubishi Materials’ hydrogen-free coating has excellent peeling resistance and demonstrates the inherent high
performance of the coating.

Material JIS A6061 0.10

E 008 —

Insert DCGT11T302M-FS-P E //‘
LC2005 s 0.06 A//

[
Ve (m/min) 300 2 0.04

x //
f(mm/rev) 0.05 & 002 /

i
ap (mm) 0.2 0 T T T T T \

0 27 57 84 113 170 226

Cutting mode Wet cutting

Cutting time (min)

® Taken after cutting length of 226 min

LC2005 Conventional
FS-P Wear progresses due to peeling

Bl c2005 Conventional DLC
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CCET, CCGT, DCET, DCGT

7° POSITIVE INSERTS (WITH HOLE)

E Class, G Class

CCET, CCGT

RE

EPSR\

80°

DCET, DCGT

EPSR
55¢

Order number @ @ 8 Ic s RE D1
N
8
CCGT060201M-FS-P F [ J 6.35 2.38 <0.1 2.8
CCGT060202M-FS-P F [ ] 6.35 2.38 <0.2 2.8
CCGT060204M-FS-P F (] 6.35 2.38 <0.4 2.8
CCGT09T301M-FS-P F ° 9.53 3.97 <0.1 A
CCGT09T302M-FS-P F (] 9.53 3.97 <0.2 bt
CCGT09T304M-FS-P F [ ] 9.53 3.97 <0.4 A
CCGT09T304-AZ F [ J 9.53 3.97 0.4 4.4
CCGT09T308-AZ F [ J 9.53 3.97 0.8 4.4
CCETO03S1V3R-SRF F (] 3.97 1.39 0.03 2
CCET03S1V3L-SRF F ° 3.97 1.39 0.03 2
CCET03S101MR-SRF F (] 3.97 1.39 <0.1 2
CCET03S101ML-SRF F (] 3.97 1.39 <0.1 2
CCET03S102MR-SRF F () 3.97 1.39 <0.2 2
CCET03S102ML-SRF F [ J 3.97 1.39 <0.2 2
CCET03S104MR-SRF F [ J 3.97 1.39 <0.4 2
CCET03S104ML-SRF F [ J 3.97 1.39 <0.4 2
CCETO04TOV3R-SRF F [ ] 4.76 1.79 0.03 2.4
CCETO04TOV3L-SRF F o 4.76 1.79 0.03 2.4
CCET04T00T1MR-SRF F [ ) 4.76 1.79 <0.1 2.4
CCETO04TO01TML-SRF F [ J 4.76 1.79 <0.1 2.4
CCET04T002MR-SRF F [ J 4.76 1.79 <0.2 2.4
CCET04T002ML-SRF F [ J 4.76 1.79 <0.2 2.4
CCET04T004MR-SRF F [ ] 4.76 1.79 <0.4 2.4
1/2
(10 inserts in one case) N
a0

@ : Inventory maintained.  : Inventory maintained in Japan.
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CCET, CCGT, DCET, DCGT - 7° POSITIVE INSERTS (WITH HOLE)

Order number @ @ § IC S RE D1
N
8

CCET04T004ML-SRF F [ ] 4.76 1.79 <0.4 2.4
CCET060201MR-SS L [ ] 6.35 2.38 <0.1 2.8
CCET060201ML-SS L [ ) 6.35 2.38 <0.1 2.8
CCET060202MR-SS L [ J 6.35 2.38 <0.2 2.8
CCET060202ML-SS L [ J 6.35 2.38 <0.2 2.8
CCET09T301MR-SS L [ J 9.525 3.97 <0.1 4.4
CCET09T301ML-SS L [} 9.525 3.97 <0.1 4.4
CCETO09T302MR-SS L [ ] 9.525 3.97 <0.2 4.4
CCETO09T302ML-SS L [ ] 9.525 3.97 <0.2 WA
CCET09T304MR-SS L [ J 9.525 3.97 <0.4 WA
CCET09T304ML-SS L [ J 9.525 3.97 <0.4 4.4
DCGT070201M-FSF-P F [ J 6.35 2.38 <0.1 2.8
DCGT070202M-FSF-P F [ J 6.35 2.38 <0.2 2.8
DCGT11T301M-FSF-P F [ ] 9.525 3.97 <0.1 4.4
DCGT11T302M-FSF-P F [ ] 9.525 3.97 <0.2 4.4
DCGT070201M-FS-P F [ ] 6.35 2.38 <0.1 2.8
DCGT070202M-FS-P F [ J 6.35 2.38 <0.2 2.8
DCGT070204M-FS-P F [ J 6.35 2.38 <0.4 2.8
DCGT11T301M-FS-P F [ J 95725 3.97 <0.1 4.4
DCGT11T302M-FS-P F [ J 9.525 3.97 <0.2 4.4
DCGT11T304M-FS-P F [ ] 9.525 3.97 <0.4 4.4
DCGT11T304-AZ F [ ] 9.525 3.97 0.4 A
DCGT11T308-AZ F [ J 9.525 3.97 0.8 WA
DCET070201MR-SRF F [ J 6.35 2.38 <0.1 2.8
DCET070201ML-SRF F [ J 6.35 2.38 <0.1 2.8
DCET070202MR-SRF F [ J 6.35 2.38 <0.2 2.8
DCET070202ML-SRF F [ J 6.35 2.38 <0.2 2.8
DCET070204MR-SRF F [ ] 6.35 2.38 <0.4 2.8
DCET070204ML-SRF F [ 6.35 2.38 <0.4 2.8
DCET11T301MR-SRF F [ J 9.525 3.97 <0.1 WA
DCET11T301ML-SRF F [ J 9.525 3.97 <0.1 4.4
DCET11T302MR-SRF F [ J 9.525 3.97 <0.2 4.4
DCET11T302ML-SRF F [ J 9572 3.97 <0.2 4.4
DCET11T304MR-SRF F [ ] 9.525 3.97 <0.4 4.4
DCET11T304ML-SRF F [ ] 9.525 3.97 <0.4 A
DCET0702V3R-SS L [ ] 6.35 2.38 0.03 2.8
DCET0702V3L-SS L [ ) 6.35 2.38 0.03 2.8
DCET070201MR-SS L [ J 6.35 2.38 <0.1 2.8
DCET070201ML-SS L [ J 6.35 2.38 <0.1 2.8
DCET070202MR-SS L [ J 6.35 2.38 <0.2 2.8
DCET070202ML-SS L [ 6.35 2.38 <0.2 2.8
DCET11T301MR-SS L [ ] 9.525 3.97 <0.1 A
DCET11T301ML-SS L [ J 9.525 3.97 <0.1 WA
DCET11T302MR-SS L [ J 9.525 3.97 <0.2 4.4
DCET11T302ML-SS L [ J ©.5725 3.97 <0.2 4.4
DCET11T304MR-SS L [ J 9.525 3.97 <0.4 4.4
DCET11T304ML-SS L o 9.525 3.97 v0.4 4.4

2/2

(10 inserts in one case) N

4

@ : Inventory maintained.  : Inventory maintained in Japan.
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VCGT, VPGT

7°, 11° POSITIVE INSERTS (WITH HOLE)

G Class F

VCGT —

‘
EPSR
35° IC

FSF-P

VPGT

EPSR
35° IC

Order number @ @ 8 Ic s RE D1

N

8
VCGT160404-AZ F ° 9.525 4.76 0.4 A
VPGT110301M-FSF-P F ° 6.35 3.18 <0.1 2.85
VPGT110302M-FSF-P F ° 6.35 3.18 <0.2 2.85

1/1
(10 inserts in one case) N
&

@ : Inventory maintained.  : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

Material Properties Cut_tl_ng @ @ ‘ Grade Ve f ap
conditions

F FS-P LC2005  200-700  004-0.12  020-14
F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0

() F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  0.04-0.12  0.20-14

N F FSF-P LC2005  200-700  002-0.10  0.02-1.0
ﬁz&'r"‘i\%?:?ﬁc_] Si<5 % [ F R/L-SRF LC2005  200-700  0.02-012  0.20-0.6
F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  0.04-0.12  0.20-14

F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0

2 F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-50

F FS-P LC2005  200-700  0.04-0.12  0.20-14

F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0

o F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  004-0.12  020-14

N F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0
ﬁ;?é’_’fgf“oys 5¢Si<10 % [ F R/L-SRF LC2005  200-700  0.02-012  0.20-0.6
F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  0.04-0.12  0.20-14

F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0

2 F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  0.04-0.12  0.20-14

F FSF-P LC2005  200-700  0.02-0.10  0.02-10

o F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-50

F FS-P LC2005  200-700  0.04-0.12  0.20-14

N F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0
ﬁ;rg;’;"”g;&oeﬁ_] Si>10 % [ F R/L-SRF LC2005  200-700  0.02-0412  0.20-0.6
F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

F FS-P LC2005  200-700  0.04-0.12  0.20-14

F FSF-P LC2005  200-700  0.02-0.10  0.02-1.0

£ F R/L-SRF LC2005  200-700  0.02-0.12  0.20-0.6

F AZ LC2005  200-700  0.10-040  0.20-3.0

L R/L-SS LC2005  200-700  0.01-0.09  0.10-5.0

Cutting conditions: @: Stable cutting @®: General cutting ®: Unstable cutting
Cutting area: F: Finish cutting L: Light cutting
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Recommended cutting conditions

)

MACHINING TYPE

Completely new products or expansions released in the
[\I=A"VA current Spring or Autumn product launch and are not
included in the latest version of the General Catalogue.

Roughing

Products or expansions that have already been

NEW introduced in one of the previous Spring or Autumn
product launches but are not included in the latest

General Catalogue.

Medium cutting

APPLICATION

Light cutting

Face milling

Pre-finishing

Chamfer milling

Finishing

Shoulder milling with R

Fine-finishing

Face milling close to a wall

TOOL MATERIAL

Shoulder milling

Ultra micro grain carbide
Ultra micro grain carbide substrate material.

Cubic boron nitride

Side milling Mitsubishi Materials” original CBN material.
Ceramic
Slot milling For high speed efficient machining of super alloys due to

the excellent high temperature strength property.

Ramping

High hardness powder metallurgy HSS
High hardness powder metallurgy HSS substrate material.

Pocket milling

High grade high alloy HSS
High grade high alloy HSS substrate material.

Slot milling with R

Cobalt high speed steel
Cobalt high speed steel substrate material.

Copy milling

High speed steel
High speed steel substrate material.

T-Slot milling

06HCIHOCSOLHON
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COATING

CUTTING EDGE PROPERTIES

SMART MIRACLE coating
New smooth and dense coating technology for high
efficiency milling of difficult to cut materials.

Sharp corner edge
Indicates the end mill has a sharp corner edge.

New generation coating suitable for a wide
range of materials.

CRN coating Gash land

Newly developed CrN coating for Copper Indicates the end mill cutting edge has a protective
Electrodes machining. chamfer.

Violet coating

Increased tool life of 2-3 times more than TiN coated Rake angle

products.

DP coating Helix angle

Indicates the helix angle of the end mill.

MIRACLE coating
The original Miracle (ALTiJN coating.
Also suitable for dry cutting.

Point angle
Indicates the drill point angle.

(AL, Ti)N coating
(AL Ti)N highly versatile application range.

Roughing flute geometry

(AL, Ti,Cr)N multi-layer coating
For carbon, alloy and hardened steels.

Variable helix

IMPACT MIRACLE coating
Single phase nano crystal coating technology
has higher film hardness and heat resistance.

Rounded gash

QP90IIOIO

MIRACLE coating
The original MIRACLE (ALTiN coating.
Also suitable for dry cutting.

©
o
o

Corner angle

VFR coating
The (ALCrSiIN/(ALTiSti)N PVD multilayer coating is ideal for
machining of extremely hard materials up to 70 HRC.

WEB THINNING

DLC coating
Hardness similar to CVD diamond coating achieved
with high adhesion strength.

X type point geometry
X web thinning used at the drill point.

Diamond coating
Suitable for CFRP and CFRP-aluminium materials.

XR type point geometry
XR web thinning used at the drill point.

Diamond coating
Suitable for graphite machining.

S type point geometry
Easy cutting geometry.

Diamond coating
The original CVD diamond coating.

o o fo f ¥ (o fo ¥ o fo b o (o (o

N type point geometry
Effective when the point web is thick.

CVD Diamond coating
587 Unique multi-layer micro-grain diamond crystal control
22 technology drastically improves wear resistance and
smoothness.

i!@

Chipbreaker

LOOGCC
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TOLERANCES

Tolerance of taper angle
Indicates the tolerance of the taper angle.

R tolerance
Indicates the radial tolerance of a ball nose end mill.

R tolerance
Indicates the radial tolerance of the corner radius.

R tolerance
Indicates the radial tolerance of a cutter with a
corner radius.

Outside diameter tolerance
Indicates the diameter tolerance of the end mill.

Peak tolerance
Indicates the tolerance for the end diameter.

Shank diameter tolerance

Shank diameter tolerance

00000090

Drill tolerance/diameter

COOLANT HOLES

External coolant

Internal coolant

Internal coolant

©DPO

Centered, internal coolant hole

Radial, internal coolant holes

Internal coolant holes

e

Internal coolant holes




EUROPEAN SALES COMPANIES

GERMANY

MITSUBISHI MATERIALS TOOLS EUROPE GMBH
Comeniusstr. 2 . 40670 Meerbusch

Phone  +49 2159 91890 . Fax +49 2159 918966
Email admin@mmchg.de

UK Office

MMC HARDMETAL UK LTD

1 Centurion Court, Centurion Way
Tamworth, B77 5PN

Phone +44 1827 312312

Email sales@mitsubishicarbide.co.uk

UK Deliveries/Returns
Unit 4 B5K Business Park, Quartz Close
Tamworth, B77 4GR

SPAIN

MITSUBISHI MATERIALS ESPANA, S.A.

Calle Emperador 2 . 46136 Museros/Valencia
Phone +34 96 1441711

Email comercial@mmevalencia.es

FRANCE

MMC METAL FRANCE S.A.R.L.

6, Rue Jacques Monod . 91400 Orsay

Phone +33169355353 . Fax+33 169355350
Email mmfsales@mmc-metal-france.fr

POLAND

MMC HARDMETAL POLAND SP. Z 0.0.

Al. Armii Krajowej 61 . 50-541 Wroclaw

Phone  +48 713351620 . Fax +48 71335 1621
Email sales@mitsubishicarbide.com.pl

ITALY

MMC ITALIA S.R.L.

Viale Certosa 144 . 20156 Milano

Phone +39 0293 77031 . Fax +39 0293 589093
Email info@mmc-italia.it

TURKEY

MITSUBISHI MATERIALS TOOLS EUROPE GMBH ALMANYA iZMiR MERKEZ SUBESI
Adalet Mahallesi Anadolu Caddesi No: 41-1 . 15001 35530 Bayrakli/izmir

Phone  +90232 5015000 . Fax +90 232 5015007

Email info@mmchg.com.tr

www.mmc-carbide.com
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