MITSUBISHI

AMITSUBISHI MATERIALS

MITSUBISHI CARBIDE

Excellent for highly accurate
machining of heat-resistant and
titanium alloys.

B US905 a new CVD coated grade for efficient
high-speed turning of heat-resistant alloys.

B Economical W type insert and a
notch resistant, large corner radius

Semi-heavy cutting
B RCMX round insert available
as standard.

Medium—
Finish cutting

Depth of cut

US905 g’

B CVD coated US905
available for M class
MS / GJ breaker.

Finish cutting

Feed




Special Breakers for Difficult-to-cut Materials

FJ/MJ/GJ/MS breaker

RCMX type insert
B Features of FI/MJ/MS/GJ breaker

Finish cutting
G Class

Optimum chip breaker
for high accuracy
finishing
Variable
rake angle

@®Reduced heat generation with the use
of a sharp cutting edge.

@ Superior chip control at very small
depths of cut with a special dot type
chip breaker.

Cutting edge of FJ breaker  Cutting edge of a competitors
(Extremely sharp cutting breaker for difficult-to-cut
edge) materials.

Medium—Finish cutting
M Class

First recommended
chip breaker

Variable
rake angle

9°-13°

@®M-class type with a smooth micro honing
for highest sharpness.

@A curved edge design suitable for copy
turning.

@A wide variety of corner radii, 0.4-1.6
available as standard.

Edge of a competitors M class
breaker.

Cutting edge of an M class
MJ breaker.
(Extremely sharp cutting edge)

Medium—Finish cutting
G Class

Variable
rake angle

12°-20°

@ G-class type with a smooth micro honing
for the highest sharpness.

@A curved edge design suitable for copy
turning.

@®\When high accuracy and precise insert
positioning are needed, we recommend
the use of G-class inserts.

Cutting edge of a G class Cutting edge of a competitors
MJ breaker. breaker for difficult-to-cut
(Extremely sharp cutting edge) ~ materials.

Medium cutting
M Class

@ The sharp edges reduce cutting
temperatures.

@®Reduced contact area on the rake face.

@ Suppresses heat generation.

Semi-heavy cutting
M Class

Ideal for rough
turning and machining
of surface scale.

Flat land

@ Sharpness and high cutting edge
strength with an optimum rake angle and
flat land.

@ Cutting edge geometry optimized for
resistance to face wear when cutting
titanium alloy.

Medium cutting
M Class

@A smaller lead angle prevents notching.

Bl For effective use of large corner radius and round inserts

By setting the depth of cut smaller than
the corner radius value, notching during
cutting of heat-resistant alloys can be

greatly reduced.

Corner radius>1.5 x Depth of cut  Insert : CNMG1204:
(US905)
. Holder  :PCLNL2525M12
Depth of Clljt' 1mm Cutting speed: 70m/min
Corner radius over Feed :0.2mm/rev
i Depth of cut: 1.0mm TP
1.5 is recommended. Coolant  : Wet (water soluble) Cutting time : 1min.

<Cutting conditions>
Workpiece : Inconel

Lead angle
(Large)
Q

(== A smaller lead angle is the key
to reduced notching.

1mm

Cutting time : 10 min.

Lead angle




B Grade Features

M Application range for heat resistant alloy machining

Properties

Heat-resistant alloy

AT

US905

Wear resistance
Toughness

UV

VPO5RT

VPIORT

VPISTF

@®C Dcoated S 05

Une ualled wear resistance enables machining at high speeds when
compared to conventional products.

@®Miracle Coated grade  05R
The combination of MIRACLE coating and a high-strength micro-grain
cemented carbide substrate increases wear resistance for efficient
continous cutting performance.

@®Miracle Coated grade  10R

A good balance of wear and fracture resistance. First recommendation for
turning heat-resistant alloys. Also suitable for stainless steels.

@®Miracle Coated grade 15 F

High-strength micro-grain cemented carbide substrate. Ideal for interrupted
cutting that re uires high fracture resistance.

M Featuresof S 05

M Features of MIRACL coating

MIRACL Coating

Al, i N

R 010
micrograin cemented carbide

X7 A\

Micro-structure of

10R

MIRACL coating features

for CVD coating. For reduced plastic deformation and
improved dimensional accuracy of components.

Cemented Carbide c)
g
© 900 MIRACL Coating
>
( Coating ) g 800 Increased heat resistance
- . . £
A CVD coating layer with a close micro structure to prevent g ool Increased
flank and face wear of edges that are sub ect to very high s gggﬁglt%n
temperatures. é 600l o el |
( Substrate ) Competitor s Ti coating grade !
| | | i
The highest hardness cemented carbide substrate suitable 50 60 70 80 (N)

Adhesion strength (N)

M Titanium alloys

Properties

Titanium Alloys

>

Wear resistance
Toughness

|
<

RT9005

RTS010

TF15

@®Cemented carbide grade R 005
Unmatched resistance to heat and plastic deformation.
Ideal for wear resistant high-speed machining.

@®Cemented carbide grade R 010
Good balance of wear and fracture resistance.
First choice for turning of titanium alloys.

@Cemented carbide grade F15
High-strength micro-grain cemented carbide grade.
Ideal for interrupted cutting that re uires high fracture resistance.




F_’ / M_’ / G.’ / M§ breaker

B Cutting performance of FJ breaker

@ Comparison of surface finishes on Inconel.

Feed Inconel
0.15mm/rev S
<Cutting conditions>
Insert : DNGG150408-FJ(VP10RT)

Rz 6.0 Rz Js 56 Rz 7.5 Rzys 6.4 Holder - PDINL2525M15
Cutting speed : 40m/min

Depth of cut : 0.7mm
Coolant : Wet (water soluble)
Feed
0.15mm/rev The sharp cutting edges of the
@ FJ breaker for fine feed turning
ensures high uality surface
finishes.

Rz 2.4 Rzas 2.1 Rz 4.7 Rz s 4.4

B Cutting performance of MJ breaker

~
. . Cuting 1 -
@ High speed turning of Inconel. e g
S 05 gave unmatched wear
resistance.
e Inconel
0.30 Competitor s SO1 grade . .
\_ Large flank wear _J) <Cutting conditions>
0.25 ) Insert : CNMG120408-MJ
_ (SJSTP?;EZVS Cutting time 5min )| Holder : PCLNL2525M12
E o201 g Cutting speed: 90m/min
= Feed 1 0.15mm/rev
g 0151 Depth of cut: 0.5mm
= - Coolant  : Wet (water soluble)
© 0.10 - S 05
w MJ breaker
0.05 - S 05/MJ breaker
Normal wear, further use of
o the insert is possible. J

Unparalleled sharp moulded chip breaker cutting edges of class M inserts.

For excellent wear resistance due to a combination of M class accuracy and
[@ the coated carbide grade US905.

Excellent for low rigidity workpieces and machines.

Ideal for stainless steel turning with a combination of M class accuracy and

the coated carbide grade VP10RT.

B Cutting performance of GJ breaker

Cutting time (min)

.Tltanlum a"Oy (" Cutting time 2min h
GJ breaker for excellent wear fracture '
resistance.

~

=

: Titanium alloy
0.20 - \_ Competitor s cemented carbide Y,
R Competitor s <Cutting conditions>
£ cemented carbide m— ==\ Insert : CNMG120408-GJ
£ o1sp 2 010 Cutinglime 1omin | 1o14er PCLNL2525M12
3 GJ breaker Cutting speed: 50m/min
E 0.10 - Feed 1 0.25mm/rev
k] Depth of cut: 2mm
w Coolant  : Wet (water soluble)
0.05[
0 | | | | | | i | | GJ breaker R 010 J

0O 2 4 6 8 10 12 14 16 18
Cutting time (min)



B Recommended cutting conditions

[l Cutting conditions M Cutting area
Continuous cutting F

: Constant depth of cut machinin
. Stable cutting Pre-machinepd ¢
Securely clamped component machining

Finish cutting | | [Vl | Medium cutting

S |[Light cutting (5 | Semi-heavy cutting

‘ General cutting

. Heavy interrupted cutting
# Unstable cutting  Irregular depth of cut machining
Low clamping rigidity machining

[y

=2
2
@
o~
=
=

%9 Ty Ni,Co-Based Alloy Cutting area Tieeler 15t Recommendation Cutt'iTr:gmsiﬁeed (nfr?l?rde Y Depgrr’rl] r?]f)cut
My GED @:RT[ Finish cutting FJ VP10RT | 20 60 0.20 0.8
Uﬂ'y - Finish cutting VPIORT | 20 50
7 s — M 020 | 05 15
VPOSRT) ( &1 Medium cutting UsS905 | 50 100
— vmy
) — Medium cutting| /M% | VP10RT [ 20 50 (0.10 0.25| 0.5 2.0
VPIORT) [ ms ) :
— vpry Semi-heavy cutting| & VP10RT | 20 40 0.15 0.30| 1.0 3.0

p—
mJ

,VPly
-

. FJ
1st Recommendatlon ’I/PISTF
General cutting

s
o

6J
%, RT9010) Titanium Alloy ! 15t Recommendaon| Cutting speed|  Feed Depth of cut
K - B Cutting area | Breaker grade (m/min) (mmirev) p{mmg
LLE Finish cutting FJ RT9010 | 50 100 0.20 0.8
RT9005)
- 4 Finish cutting

mJ RT9010 | 40 90 0.20 05 15

(=

RT9005) Medium cutting

—
ﬂ, Medium cuting| MI& | RT9010 | 40 80 |0.10 0.25| 05 2.0
RT9010) semi-heawcuting] &G | RT9010 | 40 70 [0.15 0.30| 1.0 3.0

FJ

1st Recommendation , ,.Fy

General cutting




N

=

” Coating Carbide Dimensions (mm)
12} | w
Type Shape rder Number 8 sy % % o = g o 2| o - = b Geometry
(%] ('
xr o
5-FJ |G ° ° 127 | 4.76 | 0.05 | 5.16
01-FJ |G ° ° 127 | 476 |01 | 5.16
0 -FJ |G ° ° 127 | 476 | 02 | 5.16
0 -FJ |G ) ® @ (1[127 | 476 |04 | 516
08-FJ |G T ® @ (1127 [476 |08 | 516
~ DNGG150 0 -FJ |G ) ® @ (1[127 | 476 | 04 | 5.16
@ 150 08-FJ |G D) @ @ 1127 [476] 08 | 516
S | &P
O]
()]
£
3 NGG160 5-FJ |G ° ° 9.525] 4.76 | 0.05 | 3.81
= 160 01-FJ |G ° ° 9.525 4.76 | 0.1 | 3.81
2 160 0 -FJ |G ° ° 9525 4.76 | 0.2 | 3.81
£ | =
5
LL
CCG 0 01-F) |G ° ° 9525 3.97 | 0.1 | 4.4
0 0-FJ |G ° D) 9.525 3.97 | 0.2 | 4.4
g 0 0-F |G ° ° 9.525) 3.97 | 0.4 | 4.4
0-MJ [M|e @ e D) 127 | 476 | 0.4 | 5.16
08-MJ [M|e @ @ D) 127 | 476 | 0.8 | 5.16
1-MJ [M|e @ @ 127 | 476 [ 12 [5.16
16-MJ [M|e® @ @ 127 | 476 | 1.6 | 5.16
DNMG150 0 -MJ [M|e e e D) 127 1476 | 04 | 5.16
150 08-MJ [M|e @ @ D) 127 | 476 | 0.8 | 5.16
@ 1501 -MJ [M|® @ @ 127 | 476 | 1.2 | 516
3 a 150 16-MJ |M|® ® @ 127 | 476 | 16 | 5.16
2 15060 -MJ [M|® e 12.7 | 6.35 | 04 | 5.16
150608-MJ [M| @ ° 127 |6.35] 08 [5.16
= 15061 -MJ [M]| @ ° 127 | 635] 12 [5.16
i 150616-MJ |[M|x * x 127 63516 | 5.16
3] NMG160 0 -MJ [M|e® @ @ D) 9525 4.76 | 0.4 | 3.81
E 160 08-MJ [M|® @ @ |@ @ 9.525| 4.76 | 0.8 | 3.81
5 160 1 -MJ [M|e @ @ 9.525 4.76 | 1.2 | 3.81
=
<
L
i NMG160 0 -MJ [M|® © @ |e e 9.525 4.76 | 0.4 | 3.81
160 08-MJ [M|® o @ D) 9525 4.76 | 0.8 | 3.81
L)
S | S 160 1 -MJ ([M|® o @ 9525 4.76 | 1.2 | 3.81
NMGO080 08-MJ[M|e® @ e 127 | 476 | 0.8 | 5.16
4 080 1 -MJ|[M|® @ @ 127 | 476 [ 12 [5.16
Q 080 16-MJ(M|® @ @ 127 | 47616 [ 5.16
CNGG1 0 0 -MJ |G o e ® ® (1[127 | 476 04 | 5.16
- 10 08MJ |G ) ® © (1127 [476| 08 | 5.16
)]
©
O
(O]
2
£ DNGM150 0 -MJ |G o e ® @ ([127 | 476 04 | 5.16
5 150 08-MJ |G ) ® @ (1127 [476| 08 | 516
" -4
o
(7]
=
_é D1 S1
2 NGM160 0 -MJ |G ° ° 9.525| 4.76 | 0.4 | 3.81 Re \
£ 160 08-MJ |G ° ® 9.525| 4.76 | 0.8 ]
=
=

@ Inventory maintained. [J] Non stock, produced to order only. % Inventory maintained in Japan.




Coating Carbide Dimensions (mm)
RS Llw o
Type rder Number 8 s § % - S 3 _— s Re 5
wn r o [T
CNMG1 00 -MS|M|e ®© @ @[ @ @ x 476 | 0.4 | 5.16
1008MS|[M|®@ © @ |0 @ @ @ 476 | 0.8 | 5.16
101 -MS(M|e © @ @l @ @ @ 476 | 1.2 | 5.16
DNMG150 0 -MS [M[x ®© @ e|C e @ 476 | 0.4 | 5.16
150 08-MS [M|x ®© @ |0 @ @ 476 | 0.8 | 5.16
' 150 1 -MS[M|*x © @ @|0 @ @ 476 | 1.2 | 5.16
=Y 15060 -MS [M|® @ @ 6.35 | 0.4 | 5.16
GED 150608-MS [M|® @ @ 6.35 | 0.8 | 5.16
GED 15061 -MS [M|® @ @ 6.35 | 1.2 | 5.16
@ SNMG1 0 08-MS [M|® @ e o [ 476 | 0.8 | 5.16
8 - 101 -MS|M|e @ @ e 476 | 1.2 | 5.16
= -
2
>
© NMG160 0 -MS [M|® @ e o 9.525| 4.76 | 0.4 | 3.81
£ 160 08-MS [M|® @ @ o 0525 4.76 | 0.8 | 3.81
S & 1601 -MS |[M|® @ @ 9525 4.76 | 1.2 | 3.81
= 0 08-MS [M|® @ @ o 0 476 | 0.8 | 5.16
n
>
NMG160 0 -MS [M|e® @ @ ° 9.525| 4.76 | 0.4 | 3.81
160 08-MS [M|® @ @ ° 9.525| 4.76 | 0.8 | 3.81
NMGO080 08-MS o 0 0 o 476 | 0.8 | 5.16
AW 080 1 -MS T 476 | 1.2 | 5.16
CNMG1 0 08-GJ [M]| @ o 0 D 476 | 0.8 | 5.16
101 -GJ|M|e ) ) 476 | 1.2 | 5.16
@ 1016GJ [M|e ) ) 476 | 1.6 | 5.16
& 16061 -GJ [M| @ ° ° 15.875] 6.35 | 1.2 [ 6.35
O 1061 -GJ [M|e ° ° 6.35 | 1.2 [ 7.93
= 1 0616-GJ (M| @ ® [ 6.35 | 1.6 | 7.93
o DNMG150 08-GJ [M [ * o 0 o 0 476 | 0.8 | 5.16
= 150 1 -GJ [M | % ) o 0 476 | 1.2 | 5.16
3] 150 16-GJ [M | % T T 476 | 1.6 | 5.16
> = 150608-GJ [M | @ ° 6.35 | 0.8 | 5.16
3 = 15061 -GJ |[M| @ ° 6.35 | 1.2 | 5.16
£ W 150616-GJ |M | @ ° 6.35 | 1.6 | 5.16
g NMG080 08-GJ [M|e @ ° 476 | 08 [ 516
o 080 1 -GJ M| @ ° ) 476 | 1.2 | 5.16
- 080 16-GJ [M | ° ° . 476 | 1.6 | 5.16
o 10061 -GJ [M ° ° 15.875] 6.35 | 1.2 [ 6.35
2 RCMX100 MO Mle @ @ 3.18 3.6
g 10 MO Mle @ @ 4.76 4.2
= 1606MO Mle @ @ 6.35 5.2 N

RCMX Insert
(Medium cutting

1=




AMITSUBISHI MATERIALS

L MITSUBISHI

www.mitsubishicarbide.com J

MMC HARTMETALL GmbH
Comeniusstr. 2, 40670 Meerbusch Germany
Tel. 49-2159-9189-0 Fax 49-2159-918966
e-mail admin  mmchg.de

MMC HARDMETAL U.K. LTD.

Mitsubishi House, Galena Close, Tamworth, Staffs. B77 4AS, U. .

Tel. 44-1827-312312 Fax 44-1827-312314
e-mail sales mitsubishicarbide.co.uk

MMC METAL FRANCE s.a.r.l.

6, Rue Jac ues Monod, 91400 rsay, France
Tel. 33-1-69 355353 Fax 33-1-69 355350
e-mail mmfsales mmc-metal-france.fr

MITSUBISHI MATERIALS ESPANA, S.A.
Calle Emperador 2, 46136 Museros/Valencia, Spain
Tel. 34-96-144-1711 Fax 34-96-144-3786
e-mail mme mmevalencia.com

MMC ITALIA S.r.l.

V.le Delle Industrie 20/5, 20020 Milano Italy

Tel. 39-029377031 Fax 39-029358 9093
e-mail info  mmc-italia.it

MMC HARDMETAL POLAND SP. z o.0.

Al..Armii raowe 61, 50-541 Wroclaw, Poland
Tel. 48-71335-16-20 Fax 48-71335-16-21

e-mail sales mitsubishicarbide.com.pl

MMC HARDMETAL RUSSIA 000 LTD.

UL. Bolscha a Pochtova a, 36 Bldg.1, 105082 Moscow, Russia

Tel. 7-495-72558-85 Fax 7-495-98139-73
e-mail mmc carbide.ru

2009.3.E(-)
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