MITSUBISHI

AMITSUBISHI MATERIALS /
MITSUBISHI CARBIDE

Indexable insert with wiper geometry
for simultaneous roughing
and finishing.




Indexable Insert with Wiper Edge Geometry

MW/SW breaker

B Features

High efficiency insert, surface finish doesn't deteriorate even when the feed rate is increased!

MW breaker (Negative Insert)

Medium cutting Flat land can withstand high Application range

feed rate loads.

»
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<Cutting conditions>

Insert : CNMG120408-MW
Workpiece: DIN Ck45
Recommended || | Cutting speed : 200m/min

range Coolant : Wet cutting

The second land improves cutting
at low to medium feed rates.

w
o

Wide chip pocket prevents
clogging of chips even at
high feed rates.
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Wiper improves surface finishes.

MW breaker (Positive Insert)

Medium cutting Excellent cutting performance due to the

strong, positive land. Suitable for boring Application range

operations and prevents vibration. 40} <Cutting conditions>
o . B A dimple-shaped depression E Chip control Insert . CCMTO09T308-MW
{ improves chip control. =30 Workpiece : DIN 20Cr4
/ 1 Wide chi et " 3 Cutting speed : 150m/min

i i ide chip pocket prevents 2 | . :

)’ % ¥4 clogging of chips even at _2 2.0 Coolant  : Wet cutting
/ = 2 high feed rates. =
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SW breaker (Negative Insert)

Wiper improves surface finishes.

Light cutting
Low cutting resistance with positive o
l land suitable for light cutting. Application range
_ A0 <Cutting conditions>
- f S ‘-‘ e Variable sIope improves cutting IS Insert - CNMG120408-SW
. g~ K)‘, ' at .Iow to medium feed rates. :%3.0 | Workpiece: DIN Ck45
2 Wide chip pocket prevents 3 Cutting speed : 200m/min
clogging of chips even at high wool Coolant : Wet cuttin
feed rates. _2 : 9
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Wiper improves surface finishes.

S W breaker (Positive Insert)

Light cutting Excellent cutting performance due to the L
strong, positive land. Suitable for boring Application range
. ; I operations and prevents vibration. _40f <Cutting conditions>
“ 3 o Variable slope improves cutting E Insert : CCMT09T304-SW
at low to medium feed rates. =30 Chip control Workpiece: DIN 20Cr4

Wide chip pocket prevents 3 effective range Cutting speed : 150m/min

clogging of chips even at 520F Coolant : Wet cutting

high feed rates. . ended
o
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0.2 0.4 06 038
Wiper improves surface finishes. Feed (mm/rev)
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S R Nose radius

c L Rz The wiper geometry is positioned between the nose radius and
340 \/\/ﬂ/ the straight edge of the insert. Even if the feed rate is doubled,
& the surface finish doesn't deteriorate.
» 30—
@ Standard breaker <Cutting conditions>
S 20 MW breaker Insert . : CNMG120408- x>
3 with wiper Workpiece  : DIN Ck45
o | AmEE Rz Cutting speed: 200m/min
s \/\/QIZ\/ Coolant : Wet cutting
5 :
n | | ' |
0 0.2 0.4 0.6 0.8

Feed (mm/rev)

Replacing a conventional indexable insert with an MW breaker or SW breaker has the following advantages.

~ HighFeedRate - The Given Parameters

Improved productivity Improved surface roughness
When changing to high feed conditions, Using the same cutting speed but with double the feed rate,
Pieces per hour Surface machined > ‘: Surface machined
by the insert by a conventional insert

| |
High feed condition with wiper
Machining time H H
cut in half
L o~ J
Standard process Effect of high feed rate  Effect of prevention -
) of rubbing wear
Conventional
cycle time (I = |
e an SO " ™
it bialiiad ey —— |

the cycle time is decreased, so more parts can be machined
with each insert.

In addition, rubbing wear is prevented, delaying the the surface finish can be improved.
progression of wear and prolonging tool life.

Improved chip control Improved Productivity
The high feed rate shortens cycle times and can also eliminate
When changing to high feed conditions, finishing operations.
Roughness (Conventional insert) Roughness (Insert with wiper)
/ 7
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B =g <Finishing (Single-step machining)>
Chips under a conventional feed condition Chips under the high feed condition
<Finishing>

the chips become thicker and are easily broken. 2 step (Roughing and finishing) Reducing 1 step




MW/S W breaker

- - . -
@®Improving Surface Finish
. w I pe r I n se rt Underpthe same m%chining conditions as conventional breakers, but with the

feed rate increased, the surface finish of the workpiece can be improved.

®Improving Efficiency

High feed rates not only shorten machining times but also make

- The wiper insert is designed with a wiper edge
that is situated where the straight edge meets

tlhe corner radius. | break o it possible to combine roughing and finishing operations.
- In comparison to conventional breakers, the ®Increased Tool Li
. . . ife
surface f'_n'Sh does not deteriorate even if the Wi When changing to high feed conditions, the time required to cut one
feed rate is doubled. Iper component is decreased, thus more parts can be machined with each
- Machining at high feed rates improves cutting insert. In addition, the high feed rate prevents rubbing, therefore,
efficiency delaying the progression of wear and increasing the tool life of the insert.
@®Improving Chip Control
Under high feed conditions, the chips generated become thicker
and are more easily broken, thus, chip control is improved.
Fisnished s#rface . . . e -
Wiper insert aesufae  Standard insert A wiper insert + machining at high feed rate
+ — + « Reduced machining time (per workpieces)
q o . e « Increased number of workpieces (per definitive time period)
High feed (The feed rate is doubled.) The conventional feed condition « Improving chip control
*Please use a wiper insert at high feed rate. M A wiper insert + machining at conventional feed rate
40 <Cutting Conditions> « Eliminating the finishing step by roughing and finishing together
Workpiece: DIN Ck45 (Separate roughing and finishing steps = Single-step machining)
o) SR E R Er—— ?E?Tj,a,rf{l,r]%?n ,,,,,,,,,,, Insert : CNMG120408-7

Cutting Speed=200m/min

Wiper Insert Depth of Cut=1.5mm v
************************************* Feed Speed=0.2—0.6mm/rev
MW Breaker Wet Outer Diameter Cutting
» Reducing cycle times
* Increased productivity

* Avoiding Line-Stoppage

Surface Roughness
Rz (um)
N
o

0 0.2 0.4 0.6 0.8

Feed f (mm/rev) u .
<Ex>The surface roughness does not deteriorate The reallsatlon Of Reduced costS!!
even if the feed rate is doubled (0.3-0.6)!

Rz(W)=Rzx0.5

Rz(W)=Finished surface roughness
when using a wiper insert.
Rz : Finished surface roughness from
conventional conditions.
(When using a standard insert)

= Effective usage of a wiper insert
== Non effective usage of a wiper insert

The effects of wiper inserts on external
machining, boring and facing.

|

1 *The surface roughness when machining at
| corner R or taper angle over 5°, is the same
1 as machining with standard inserts. |

M Not Necessary to Adjust
the Machining Programme
Conventional machining
programmes can be used.

End Cutting (The CNMG/WNMG/CCMT

Angle types are based

95° The CNMG type can on the
be used as a wiper at ISO/ANSI.)
the 100°corner.

B No Restriction for Holders
Standard holders can be used.
(*A double clamp, high rigidity tool is
recommended.)

End Cutting
Angle

75°
/

B Restriction for Holders B Necessary to Adjust
Use a holder with an end cutting angle of 93° for improving wiper efficiency. A holder with the Machining Prog ramme
an end cutting angle of 91 ° can improve wiper efficiency (see the following figure), however, When machining errors occur, please
there is no wiper efficiency with other Ex)Theoretical surface roughness of holders  2djust the programme.

when using the TNMX160412-MW. (The DNMX/TNMX types are not
——— MW(93°) based on the ISO/ANSI. Please
— & — MW(91°) refer to the next page.)

———— Standard
nose radius

end cutting angles (60°, 90°, 107°etc.).

The hole geometry of the DNMX and
TNMX type are the same as the DNMG
and TNMG types. The "X" represents
the special geometry of the Nose point.

w
=]

Standard nose
radius

Wiper

./ nose radius

Theoretical Surface
Roughness Rz (um)
> 3

End Cutting Angle

o

01 02 03 04 05 06
Feed f (mm/rev) <Example of insert point>




Standard insert DNMX, TNMX

type
G 1/ =

Nose radius 0.4,0.8: 0.04 mm
Nose radius 1.2 : 0.05 mm

Basic Process) Adjusting Toward X-axis and Z-axis
Adjusting the differential between a standard insert and Z-axis / X-axis.

Standard insert

(@)

(Not closed to Nose R)
0.01 mm
DNMX, TNMX
type

A) Adjusting a Taper *Necessary to maintain a correct taper.

Adjust the relief angle toward the normal line.

Note) Adjust the angle toward the normal line in the case where the
adjustment number is minus (6 =60°—70°) and is not machined completely.

Classification

Geometry of
adjusted program

*. The actual machining
\| geometry

Taper Angle 6°
NEES RO 25—15| -10 -5 0 5 10 15 | 20—35| 40 45 50 55 |60—65| 70 |75—85| 90
12 0.04 | 0.03 | 0.01 0 0.02 | 003 | 004 | 005 | 004 | 0.04 | 002 | 0.01 | -0.01 0 0.01 (i}
0.8 0.03 | 0.02 | 0.01 0 0.01 | 0.02 | 0.03 | 0.04 | 003 | 0.03 | 0.02 0 -0.01 0 0.01 0
0.4 0.02 | 0.01 0.01 0 0.01 | 0.01 0.02 | 0.02 | 0.02 | 0.01 0.01 0 -0.01 | -0.01 0 0

The number—+numbers:adjustment of relief angle, -numbers:adjustment of drive-in angle (mm)

B) Adjusting a Corner R #Necessary to maintain a correct corner radius.
Adjust the work diameter to the same as the taper to prevent over-cut.

The value of adjustment to workpiece R
= Workpiece R * the adjustment value
*No adjusting of the nose radius in this case.

The adjustment amount on the
workpiece radius.

The nose radius
of the insert

Nose Radius 0.4 =
Nose Radius 0.8 =

Nose Radius 1.2 =

Work Radius +0.05(mm)
Work Radius +0.11(mm)
Work Radius +0.14(mm)

Workpiece
radius 2.0

| Ex) : In case of machining R 2.0 when using a nose R 1.2 type insert.

Geometry of adjusted
programme
<L

=2.0+0.14

Work radius ~ Adjusted conditions

Workpiece
radius 2.0

“— The actual machining
geometry

In correcting nose radius:
It is not necessary to adjust the machining programme, however, machining errors can occur within max.

The Easy-to-correct Method

+0.03mm due to correcting by an approximate number.

Nose Radius Correction Input the correction number of each nose radius.

The value of corrected nose radius
= approximation
*No need to adjust the programme in this case.

The value of corrected
nose radius = approximation

R0.36(mm)
R0.76(mm)
R1.16(mm)

The nose radius
of the insert

Nose Radius 0.4 —
Nose Radius 0.8 =

Nose Radius 1.2 =

Ex): In the case of machining a corner with a radius R 2.0 when using
an insert with a nose radius R 1.2.

) | &

Others) The value of correction is same for both DNMX and TNMX. Discriminate them by the size of nose radius.




MW/SW breaker

@®Negative Inserts

BEEETEEEIETN.

Coated Dimensions (mm)
(2}
Sha Order Numb slwogegyw Geomet
pe raer amber SlSTSSSS T b S1 Re D2 eomety
O (€O O[O0
W|W (WO 0|00
=EIEEEEE]
MW Breaker |  CNMG120408-MW e00r000 127 | 476 | 08 | 516 —
G il 120412-MW |M|el@@la@@®(127 | 476 | 12 | 516
Medium Cutting L
(Wiper) s1
DNMX150408-MW Moeoe oeef 127 4.76 0.8 5.16
150412-MW Mooe ©ee 127 4.76 1.2 5.16 1T
) ) 150608-MW Moeee oee 127 6.35 0.8 5.16
Medium Cutting
(Wiper) 150612-MW Meeoe oee| 127 6.35 1.2 5.16 St
MW Breaker TNMX160408-MW Moeeoe eoee® 9525 476 0.8 3.81 A
Ao 160412-MW |M|e|@/®| ®®/®| 9525 476 | 12 | 3.81
Medium Cutting b
(Wiper) S1
MW Breaker WNMG060408-MW Meoo®e® oee® 9525 4.76 0.8 3.81
= 060412-MW |M(e@l® |®@® 9525 476 | 12 | 3.81 &
== 080408-MW |M|®@/@a@ee|127 | 476 | 08 | 5.16 ]
Medium Cutting D d
(Wiper) 080412-MW MO®® |AO®®S® 127 4.76 1.2 5.16 S1
Coated |Cemet Dimensions (mm)
(2}
Sha Order Numb 3 |8olgwvly Geomet
be reerTumber OSESENS b1 | s1 | Re | D2 somety
O[O NN
|l 00| O
===l
SW Breaker CNMG120404-SW |M|e @@ x|®® 12.7 4.76 0.4 5.16
47 ) ] 120408-SW (M|eo/®®®0® @ 12.7 4.76 0.8 5.16 Pg
—/ GED 120412-SW (M| e/® (@@ 12.7 4.76 1.2 5.16 T
D d
Light Cutting S1
(Wiper)
SW Breaker DNMX150404-SW |M(e @@ |®® 12.7 476 0.4 5.16
150408-SW [(M(e/®@/® |®® 12.7 4.76 0.8 5.16 _Re -
D 150412-SW (M| @/ |®|®12.7 4.76 1.2 5.16 N
150604-SW |M|e|@|®| |@|®(12.7 | 635 | 04 | 516 Y
, , 150608-SW |M|e/@®| [e®(127 | 635 | 08 | 516 &1
Light Cutting
(Wiper) e 150612-SW |M| oo |(®® 12.7 6.35 1.2 5.16
SW Breaker TNMX160404-SW (M|®e®@® |®® 9.525 476 0.4 3.81
/’r_\\ 160408-SW (M|(e®o® |®® 9525 4.76 0.8 3.81
. a
[Im==—r S
Light Cutting 1]
(Wiper)
SW Breaker WNMG060404-SW (M(ee®e® |® 9.525| 4.76 0.4 3.81
060408-SW (M|e®ee® |® 9.525| 4.76 0.8 3.81 VR
080404-SW |M|® @@ *x®® 12.7 4.76 0.4 5.16 al I
[S)
080408-SW (M|e/®®e®0®e 12.7 4.76 0.8 5.16 D d
Light Cutting S1
(Wiper) — |GEW 080412-SW |M| @@ |@e®|12.7 476 | 12 | 516

The hole geometry of the DNMX and TNMX type is the same as the DNMG and TNMG type.
The "X" in the order number represents the special nose shape.

@ : Inventory maintained. % : Inventory maintained in Japan.

[J : Non stock, produced to order only. A : Inventory maintained. To be replaced by new products.



@ Positive Inserts

Coated  [Cermet (C:g?rﬁedt Dimensions (mm)
(2]
Shape Order Number G |wloloow)n Geomet
P oSSR | D1 S1 Re D2 i
©O|©|ON W N
WWwnolX |
>332 D12 [>
MW Breaker CCMT060204-MW M o0 |0 |U 6.35 | 2.38 0.4 2.8
_ 060208-MW M| eee® |® |OJ 6.35 | 2.38 0.8 2.8 s
ﬂ 09T304-MW (M| eee® (@ (O [ 9525 397 | 04 | 44 =
—_—— 09T308-MW Ml eooe® |® |OJ 9.525| 3.97 0.8 4.4 2}70
. . 120404-MW M| eee e [O [12.7 4.76 0.4 5.5 St
Medium Cutting
(Wiper) 120408-MW |M(e e @@ @@ | |12.7 476 | 08 5.5

Dimensions (mm)
(2]
Shape Order Number gloloiok|e Geomet
P oS SER |8 | D St Re D2 v
O[O0 N
Www(»n OX| |a
>D|DD|1Z| >
SW Breaker CCMT060202-SW Meee® |® |0 | 6.35 2.38 0.2 2.8
e 060204-SW |M[®e®e®el® |J |635 | 238 | 04 | 28 ~ 8
E 09T302-SW Me@ee® e |0 | 9.525 | 3.97 0.2 4.4
—— | 70
. . 09T304-SW vieoe®ee® |0 9525 | 3.97 0.4 4.4 1
Light Cutting S1
(Wiper)

@ MW Breaker (Negative Inserts)

® MW Breaker (Positive Inserts)

Cutting speed

Cutting Speed

Work Material Hardness Grade (mimin) Work Material Hardness Grade (mmin)
UE6005 330 (235—430) UE6005 270 (190—350)
UE6110 = UE6110 250 (180—310
Mild Steel <180HB 310 (230—390) ( )
UE6020 200 (155—250) Mild steel <180HB UE6020 160 (120—195)
US7020 200 (155—250) NX2525 160 (130—185)
UE6005 250 (175—325) VP25N 200 (155—245)
Carbon Steel

Alloy Steel 180—280HB UE6110 210 (150—260) UE6005 200 (145—260)
UE6020 170 (125—205) UE6110 170 (120—210)

Carbon Steel
Stainless Steel | 180—220HB US7020 170 ( 95—245) Alloy Steel 180—280HB UE6020 130 (100—165)
NX2525 120 ( 95—135
Cast Iron Tensile Strength ucs10s 240 (165—305) ( )
<350N/mm? UC5115 230 (160—295) VP25N 150 (115—180)
Stainless Steel 180—220HB US7020 140 ( 75—195)
Castlron | Tensile Strength | c5445 180 (130—235)

@ SW Breaker (Negative Inserts)

Cutting Speed

<350N/mm?2

® SW Breaker (Positive Inserts)

Cutting Speed

Work Material Hardness Grade (mimin) Work Material Hardness Grade (m/min)
UE6005 370 (260—470) UE6110 300 (220—370)
UE6110 340 (250—430) ) UE6020 190 (145—240)
Mild Steel <180HB

Mild Steel <180HB US7020 230 (170—280) NX2525 190 (160—225)
NX2525 220 (185—260) VP25N 240 (190—295)
NX3035 210 (175—250) UE6110 200 (150—250)
UEG6005 280 (195—335 UE6020 160 (125—200
( ) C:ﬂzonsf;:f' 180—280HB ( )
Carbon Steel | 10 o UE6110 230 (170—285) Y NX2525 140 (115—165)
Alloy Steel NX2525 160 (135—190) VP25N 180 (140—220)
NX3035 160 (130—180) Stainless Steel | 180—220HB US7020 170 ( 95—235)

Stainless Steel | 180—220HB US7020 190 (105—270 Tensile Strength -
; ( ) Cast Iron Sl ucs115 220 (155—285)

Castlron | Tensile Strength | c5445 250 (175—325)

<350N/mm?2
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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, UK.
Tel. +44-1827-312312 Fax +44-1827-312314
e-mail sales@mitsubishicarbide.co.uk

MMC METAL FRANCE s.a.r.l.

6, Rue Jacques Monod, 91400 Orsay, France
Tel. +33-1-69 35 53 53 Fax +33-1-69 35 53 50
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. +39-0293 77 03 1 Fax +39-02 93 58 90 93
e-mail info@mmc-italia.it

MMC HARDMETAL POLAND SP. z o.0.
Al..Armii Krajowej 61, 50-541 Wroclaw, Poland
Tel. +48-71335-16-20 Fax +48-71335-16-21
e-mail sales@mitsubishicarbide.com.pl

MMC HARDMETAL RUSSIA 00O LTD.

UL. Bolschaja Pochtovaja, 36 Bldg.1, 105082 Moscow, Russia

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