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BC8200/MB8200 SERIES

THE NEXT GENERATION OF COATED AND UNCOATED
PCBN GRADES FOR MACHINING HARDENED STEELS

2 MITSUBISHI MATERIALS



BC8200/MB8200 Series

BC8200 SERIES

BC8210

FOR CONTINUOUS AND LIGHT INTERRUPTED CUTTING

HIGH-SPEED MACHINING WITH OUTSTANDING TOOL LIFE

Suitable for continuous through to light interrupted cutting. BC8210 exhibits excellent chipping, flank and crater
wear resistance, thereby providing a stable machining process at high speed cutting conditions.

NEW PVD COATING FOR LONG TOOL LIFE

A combination of the newly developed ALCrSiN-base coating that absorbs impacts, and the TiAlSiN-base coating
which has excellent wear resistance, provide stability during continuous through to low interrupted cutting
applications.

seecsecccccceccesces Gold colour aids easy identification of used edges.

seessecsceccescecses Strong resistance to chipping
absorbs impact forces.

ccececcccecccceccces Excellent wear resistance
and abrasion resistant layer.

- EERXRTTTEETRITPRIPES Improved strength of adhesion to the PcBN
substrate prevents peeling.

jeeseecscccceccesseee Eycellent crater wear and chipping resistance
exclusive BC8210 sintered substrate.




BC8200/MB8200 Series

BC8200 SERIES

BC8220

FOR GENERAL APPLICATIONS

ACHIEVES IMPRESSIVE TOOL LIFE OVER A WIDE RANGE OF CUTTING CONDITIONS

Highly suited to a wide application area from continuous through to heavy interrupted cutting. It also has excellent
crater wear and fracture resistance due to the new PcBN base material and together with a new coating, tool life is
dramatically extended.

NEW PVD COATING WITH IDEAL BALANCE OF WEAR AND CHIPPING RESISTANCE

BC8220 utilises a new specially developed, super multi-layer PVD coating. The high level of both chipping and wear
resistance is achieved by a much improved adhesion between the substrate and coating. Together with the easy
identification of edges used due to the gold coloured TiN top coating layer, BC8220 achieves high performance and
reliability over a wide range of hardened steel machining applications.

m seecsccccccceccesces Gold colour aids easy identification of used edges.

ceccecccceccccecccee High wear and chipping resistance.

seesccsscesccsccsses |mproved strength of the adhesion to the PcBN
substrate prevents peeling.

Excellent crater wear and chipping resistance.
Exclusive BC8220 sintered body.




BC8200/MB8200 Series

BC8210

CUTTING PERFORMANCE

COMPARISON OF CONTINUOUS CUTTING

BC8210 reduces flank wear and maintains good
surface finishes.

Insert NP-CNGA120408GS2 BC8210
Material DIN 20Cr4

Ve [m/min) 200

f (mm/rev) 0.1

ap (mm) 0.2

Cutting mode Dry cutting

Flank wear (um)
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COMPARISON OF LIGHT INTERRUPTED CUTTING
BC8210 provides excellent chipping resistance.
Insert NP-CNGA120408VA2 BC8210 100
Material DIN 20Cr4 90
Ve (m/min) 160 80
f (mm/rev) 0.1 - 20
ap (mm) 0.2 3z 0
Cutting mode Dry cutting 5 /
2 50 =
X
& 40 4/.//'/
CHIPPING AFTER MACHINING 360 SECONDS [

BC8210 Conventional

[l BC8210 [ Conventional
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Cutting time (sec)



BC8200/MB8200 Series

BC8220

CUTTING PERFORMANCE

COMPARISON OF FRACTURE RESISTANCE DURING MEDIUM INTERRUPTED CUTTING

BC8220 has excellent chipping and fracture resistance.

Insert NP-CNGA120408VA2 BC8220
Material DIN 20Cr4

Ve [m/min) 250

f (mm/rev) 0.15

ap (mm) 0.1

Cutting mode Dry cutting

FRACTURE AFTER MACHINING 210 SECONDS

0

100 200 300 400 500
Tool life with fracture (sec)

BC8220 Conventional

COMPARISON OF FRACTURE RESISTANCE DURING HEAVY INTERRUPTED CUTTING

BC8220 has improved chipping resistance when compared to conventional products.

Insert NP-CNGA120408VA2 BC8220
Material DIN 20Cr4
Ve (m/min) 200
f (mm/rev) 0.05
ap (mm) 0.1
Cutting mode Wet cutting
CHIPPING AFTER MACHINING 180 SECONDS

0 100 200 300 400 500 600 700
Tool life with fracture (sec)

BC8220 Conventional

W BC8220 WIAMIB| C:Conventional tool



BC8200/MB8200 Series

BC8200 SERIES

BC8200 COATED PCBN SERIES
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BC8200/MB8200 Series

BC8200 SERIES

EDGE PREPARATION (HONING)

A wide variety of cutting edge preparations are available for all applications.
VA honing type with improved facture resistance for high speeds and feeds.

FS'

GS

0.13
0.1 0.13 :
‘—-1 H H r_.‘
For very small depths of cut 150 ‘ i oo — 259
A/RRU.[M A/T\RU.U'] \™~ RO0.01
., GA 0w VA o3 TA
- : : : = —
For general purpose machining 195 : \X
H H o
\ > Ro.03 i 80° R0.04 35 (>~ R0.03
0.27
 GH on TH
Heavy interrupted cutting
257 | i35
\ R0.03 | \—— R0.03
3 -
—
Suitability for interrupted ,/ v “" " ‘i’ v ‘i’ -
cutting - - /7 - -
&
None Light Medium Heavy
Continuous cuttin General purpose For fracture Interrupted cuttin
9 purp resistance P g
General cutting General cutting | High feed and depth [High speed and feed| General cutting |High feed and depth
BC8210 FS GS GH TS
BC8220 GA GH VA TA TH




BC8200/MB8200 Series
MB8200 SERIES

UNCOATED PCBN GRADE
FOR TURNING HARDENED STEEL

DISPLAYS EXCELLENT CUTTING PERFORMANCE DURING MEDIUM INTERRUPTED MACHINING

RECOMMENDED MACHINING

Heavy interrupted cutting

Low rigidity workpiece

Long workpiece

- \/’

Deflection

RECOMMENDED APPLICATION AREA

400

300

MB8210
200

SUITABILITY FOR .
INTERRUPTED C ’ c ® C y C ¥
CUTTING ~ - -~ e
SUITABILITY FOR = '
FREQUENT IMPACTS e‘ e‘ 0 @

Low High
MB8210

Enables stable machining during continuous and light intermittent cutting of low rigidity applications.

MB8220

Displays excellent cutting performance during medium interrupted machining.



BC8200/MB8200 Series
BC8200 SERIES

FEATURES OF THE INSERT

CHIPBREAKER

The new BL chipbreaker provides good chip control at medium to light depths of cut.
A versatile range of chipbreakers are available for a wide range of applications.

1.2

0.8

0.6

Depth of cut ([mm)

0.4

0.2 4

0 0.1 0.2 0.3
Feed (mm/rev)

Breaker system for excellent chip control when finishing, removing carburized layers,
high load machining and for hard-soft machining.

BL BREAKER (BC8220)

It exhibits excellent chip control performance at cutting depths of 0.2 to 0.6 mm.
Combined with the dedicated honing, a low resistance cutting edge is created that suppresses chatter and
vibration.

Cutting Performance Low-Resistance Cutting Edge

Material 20Cr4 (60HRC)

Insert BL-CNGM120412TN2

Ve (m/min) 150

f(mm/rev) 0.2

ap (mm) 0.4 Chipbreaker Wall
Cutting mode Dry cutting 2 Step Rake Angle

CONDITION OF THE FINISHED SURFACE

BL Conventional A Conventional B

CHIP SHAPE

Conventional A Conventional B
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BC8200/MB8200 Series

BC8200 SERIES

FEATURES OF THE INSERT

BR BREAKER (BC8220)

A reduced number of passes needed and improved chip control during high depths of cut.

Chips are formed with the effect from the rake angle and the multi stage breaker wall supports a wide range
of cuts.

Recommended cutting conditions:

Ve (m/min) 80-200
f(mm/rev) <0.3
ap (mm) 0.6-1.0 \
Rake angle Breaker wall

Rake angle

Achieves ideal chip control even at high depths of cut.

Cutting Performance

Material DIN 20Cr4 (60 HRC) 1.0
Insert BR-CNGM120408TA2 E

Ve (m/min) 200 o
f(mm/rev) 0.1/03 ° 0.6
ap (mm) 0.6/1.0

Cutting mode Dry cutting

f (mm/rev)

BM BREAKER (BC8220)

Great chip control when machining at medium depths of cut. (0.3-0.8 mm)

Recommended cutting conditions:

Ve (m/min) 80-200
f (mm/rev) <0.3
ap (mm) 0.3-0.8

Breaker wall

Cutting Performance

Material DIN 15Cr3 (60 HRC) 0.8
Insert BM-CNGM120408TA2 E

Ve (m/min) 160 e
f(mm/rev) 0.1/03 N 0.4
ap (mm) 0.4/0.8

Cutting mode Dry cutting

f (mm/rev)



BC8200/MB8200 Series

BC8200 SERIES

FEATURES OF THE INSERT

BF BREAKER (BC8210, BC8220)

Achieves excellent chip control while finish cutting at depths of 0.3 mm or less.

Recommended cutting conditions:

Ve [m/min) 80-200
f (mm/rev) <0.3
ap (mm) 0.1-0.3 Breaker wall
External turning Boring Cutting Performance
i ; Material DIN 15Cr3 (60 HRC)
Insert BF-CNGM120408TS2
r i
r Cutting mode Dry cutting
1 - |
Ve (m/min) 100 Ve (m/min) 120
f (mm/rev) 0.3 f (mm/rev) 0.3
ap (mm) 0.2 ap (mm) 0.2

1
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BC8200/MB8200 Series

BC8200/MB8200 SERIES

OPTIMISED SUBSTRATE TECHNOLOGY

PCBN SUBSTRATE FEATURING TOUGHNESS AND CRATER WEAR RESISTANCE

The PcBN substrate contains a ultra-fine grain, heat resistant binder.
This suppresses both chipping and crater wear and promotes longer tool life.

BC8200/ BC8100 SERIES CONVENTIONAL

Cutting force Cutting force

Medium Grain

Forces dispersed radially Forces dispersed in linear direction
A CBN

* -..

Micro Grain
CBN

Binder
Micro-Particles

Ultra Micro-Particle
Binder

The ultra micro-particle binder for coated and uncoated PcBN inserts prevents linear crack development to avoid
sudden fracturing.

POSITIVE EFFECT OF THE NEWLY DEVELOPED, HEAT RESISTANT BINDER

The progress of crater wear is greatly reduced due to the use of a heat resistant binder.
This suppresses chipping, crater wear and fracturing.

BC8200/MB8200 SERIES CONVENTIONAL

‘:W: l§© %C’ @O i
2.2:-3°p -
3.9.9

o o) o
Reduce crater wear Crater wear progress
Suppresses the binder wear caused by cutting heat. As binder wear progresses, the CBN particles are
exposed and lost.
BC8200/MB8200 SERIES CONVENTIONAL
Small crater wear Large crater wear

Crater wear
Small QN | arge



BC8200/MB8200 Series

WIPER INSERT

IMPROVING SURFACE FINISHES
Under the same machining conditions as conventional breakers, but with the feed rate
increased, the surface finish of the workpiece can be improved.

MORE EFFICIENCY

High feed rates not only shorten machining times, but also make it possible to combine
roughing and finishing operations.

INCREASED TOOL LIFE

When using in high feed conditions, the time required to cut one component is decreased,
thus more parts can be machined with each insert. In addition, the high feed rate prevents
rubbing which delays the progression of wear, thereby increasing tool life.

BETTER CHIP CONTROL

Under high feed conditions, the chips generated become thicker and are more easily broken,
thereby improving chip control.

RECOMMENDED CUTTING CONDITIONS AND PERFORMANCE

HIGH PRECISION FINISHING HIGH FEED MACHINING
0.5
Without wiper With wiper Without wiper With wiper
0.4
E 0.3 -
£ 0.3
o High precision High feed
Ry=3.2 um Ry=1.0 pm Ry=12.2 um Ry=1.2 pm 0.29— —
0.1 |
Ve (m/min) 100 Ve (m/min) 100 ‘ ‘ ‘
f(mm/rev) 0.1 f (mm/rev) 0.3 \ \ !
0 0.1 0.2 0.4 0.5
ap (mm) 0.1 ap (mm) 0.1 f (mm/rev]
Cutting mode Dry cutting Cutting mode Dry cutting

CUTTING PERFORMANCE

20
Insert NP-CNGA120408
Material Hardened steel (HRC60) g
=15
Cutting mode Continuous &
[
Ve (m/min) 120 & 0
f (mm/rev) Various 2
©
ap (mm) 0.1 %
2 5
Cutting mode Dry cutting L%
0 1
0.30
f(mm/rev)
- WL-Wiper
—A— No wiper

- Theoretical finished surface roughness

13
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BC8200/MB8200 Series

COMBINATION OF BF
BREAKER AND WS WIPER
INSERT

CNGM and DNGM types are now available with new inserts that combine a BF chipbreaker with a WS wiper Insert
(BF-{3NGMK {JTAWS2). It is effective for chip control and improvement of finished surface roughness
without concern about the hand of the tool even during continuous external turning or internal turning and facing.

Effect of chipbreaker and wiper insert BF CHIPBREAKER BF CHIPBREAKER

Demonstrates the effects of breaker and wiper Insert WS Wiper Insert (Neutral) WS Wiper Insert (Neutral)
in both right handed and left handed cutting. BF-CNGM120408TSWS2 BF-DNGMT50412TAWS2

NOTES FOR USE

WHEN USING A CNGM TYPE WHEN USING A DNGM TYPE
No Restriction for Holders Restriction for Holders

A standard holder can be used. Use a PDJN holder or DDJN
("A double clamp, high rigidity holder with an cutting angle
tool is recommended.) of 93° for improving wiper

efficiency. There is no wiper
efficiency with other cutting
angles (60°, 90°,107° etc.).

KAPR 95°

Non restriction —>

KAPR

93° (Specified) —>

Displays great wiper efficiency when machining the end face and outer diameter in both right-hand and left-hand
machining.

* The DNGM type is not suitable for machining the R that connects
the end face and the outer diameter because it will leave uncut
parts.



BC8200/MB8200 Series

IDENTIFICATION

0
“
|

CNGM 120404 TA || WS || 2

E Insert shape Insert size . 5 Number of cutting E
: #seccecssesctctscctnctccccnctcccnns . edges .
Insert geometry Cutting edge preparation Wiper Cutting direction*
For high depth Figure Symbol
BR . 7
of cut chipbreaker FS Continuous cutting WS With wiper % JR
BL For medium depth — Right
BM of cut chipbreaker
GS ) Nomark  Without wiper
ge For finish cutting GA General cutting i
chipbreaker GH
—_— Left
NP New petit cut
For high speed,
N k
VA High feed cutting / o mar
A Neutral
TS
TA Interrupted cutting

H




BC8200/MB8200 Series

CNGA, CNGM

NEGATIVE INSERTS (WITH HOLE])

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
LR
NP-CNGA120404GA4 ° 4 127 476 04 516 18
NP-CNGA120408GA4 ° 4 127 476 08 516 20
NP-CNGA120412GA4 ° 4 127 476 12 516 22
NP-CNGA120404GS4 ° 4 127 476 04 516 1.8
NP-CNGA120408GS4 ° 4 127 476 08 516 20
NP-CNGA120412GS4 ° 4 127 476 12 516 22
NP-CNGA120404GH4 Y 4 127 476 04 516 18
NP-CNGA120408GH4 * * 4 127 476 08 516 20
NP-CNGA120412GH4 o * 4 127 476 12 516 22
NP-CNGA120404FS4 * 4 127 476 04 516 1.8
NP-CNGA120408FS4 I 4 127 476 08 516 20
NP-CNGA120412FS4 o 4 127 476 12 516 22
NP-CNGA120404VA4 ° 4 127 476 04 516 18
NP-CNGA120408VA4 ° 4 127 476 08 516 20 80°
NP-CNGA120412VA4 ° 4 127 476 12 516 22 B8
NP-CNGA120404TA4 * 4 127 476 04 516 1.8
NP-CNGA120408TA% ° 4 127 476 08 516 20 q =
NP-CNGA120412TA4 * 4 127 476 12 516 22 ‘
NP-CNGA120404TS4 * 4 127 476 04 516 1.8 i =
NP-CNGA120408TS4 * 4 127 476 08 516 20
NP-CNGA120412TS4 5 4 127 476 12 516 22
NP-CNGA120408TH&4 * 4 127 476 08 516 20
NP-CNGA120412TH4 * 4 127 476 12 516 22
NP-CNGA120404FSWS4 ° 4 127 476 04 516 1.8
NP-CNGA120408FSWS4 ° 4 127 476 08 516 20
NP-CNGA120412FSWS4 ° 4 127 476 12 516 22
NP-CNGA120404GAWS4 ° 4 127 476 04 516 18
NP-CNGA120408GAWS4 ° 4 127 476 08 516 20
NP-CNGA120412GAWS4 ° 4 127 476 12 516 22
NP-CNGA120404G5WS4 ° 4 127 476 04 516 1.8
NP-CNGA120408GSWS4 ° 4 127 476 08 516 20
NP-CNGA120412GSWS4 ° 4 127 476 12 516 22
NP-CNGA120402GA2 * 2 127 476 02 516 1.7
NP-CNGA120404GA2 o 0 ® > 127 476 04 516 18
NP-CNGA120408GA2 o0 ® 2 127 47 08 516 20
NP-CNGA120412GA2 S ® 2 127 476 12 516 22 EpoR
NP-CNGA120402G52 * 2 127 476 02 516 1.7 /RE
NP-CNGA120404G52 o 0 2 127 476 04 516 1.8 y ot
NP-CNGA120408GS2 o o 2 127 476 08 516 20 2N
NP-CNGA120412GS2 P 2 127 476 12 516 22 i | S
NP-CNGA120404GH?2 Y 2 127 476 04 516 18
NP-CNGA120408GH2 *x % 2 127 476 08 516 20
NP-CNGA120412GH2 ® * 2 127 476 12 516 22
1/2
N
1 &

® /[*| = Expansion
16 @ : Inventory maintained.  : Inventory maintained in Japan.



BC8200/MB8200 Series

CNGA, CNGM - NEGATIVE INSERTS (WITH HOLE)

o o o (=]
Order number s 8 S & zZEFF IC S RE D1 LE Geometry
S SHaFEa
m o EH=ZHEZ
NP-CNGA120402FS2 * 2 12.7 476 02 516 1.7
NP-CNGA120404FS2 o0 o 2 12.7 476 0.4 516 1.8
NP-CNGA120408FS2 o0 o 2 12.7 476 0.8 516 2.0
NP-CNGA120412FS2 o0 o 2 12.7 476 1.2 516 2.2
NP-CNGA120404VA2 ° 2 12.7 476 0.4 516 1.8
NP-CNGA120408VA2 ° 2 12.7 476 0.8 516 2.0
NP-CNGA120412VA2 ° 2 12.7 476 1.2 516 2.2
NP-CNGA120404TA2 () 2 12.7 476 0.4 516 1.8
NP-CNGA120408TA2 () 2 12.7 476 0.8 516 2.0
NP-CNGA120412TA2 () 2 12.7 476 12 516 2.2
NP-CNGA120404TS2 () 2 12.7 476 0.4 516 1.8
NP-CNGA120408TS2 () 2 12.7 476 0.8 516 2.0
NP-CNGA120412TS2 () 2 12.7 476 1.2 516 2.2 K
NP-CNGA120408TH2 ® x 2 12.7 476 0.8 516 2.0
NP-CNGA120412TH2 ® * 2 12.7 476 12 516 2.2
NP-CNGA120404FSWS2 ° ° 2 12.7 476 0.4 516 18
NP-CNGA120408FSWS2 ° ° 2 12.7 476 0.8 516 2.0
NP-CNGA120412FSWS2 ° ° 2 12.7 476 1.2 516 2.2
NP-CNGA120404GAWS2 ° ° 2 12.7 476 0.4 516 1.8
NP-CNGA120408GAWS2 ° * 2 12.7 476 0.8 516 2.0
NP-CNGA120412GAWS2 ° ° 2 12.7 476 12 516 2.2
NP-CNGA120404GSWS2 ° 2 12.7 476 0.4 516 1.8
NP-CNGA120408GSWS2 ° 2 12.7 476 0.8 516 2.0
NP-CNGA120412GSWS2 ° 2 12.7 476 1.2 516 2.2
BF-CNGM120408TAWS?2 ° 2 12.7 476 0.8 516 2.0
BF-CNGM120412TAWS2 ° 2 12.7 476 1.2 516 2.2
BF-CNGM120404TS2 ° 2 12.7 476 0.4 516 1.8
BF-CNGM120408TS2 ° 2 12.7 476 0.8 516 2.0
BF-CNGM120412TS2 ° 2 12.7 476 1.2 516 2.2
BF-CNGM120408TSWS2 ° 2 12.7 476 0.8 516 2.0
BF-CNGM120412TSWS2 ° 2 12.7 476 1.2 516 2.2
MEN  BL-CNGM120404TN2 ° 2 12.7 476 0.4 516 1.8
[EW BL-CNGM120408TN2 ° 2 12.7 476 0.8 516 2.0 K
[EW BL-CNGM120412TN2 ° 2 12.7 476 1.2 516 2.2
BM-CNGM120404TA2 ° 2 12.7 476 0.4 516 1.8
BM-CNGM120408TA2 ° 2 12.7 476 0.8 516 2.0
BM-CNGM120412TA2 ° 2 12.7 476 1.2 516 2.2
BR-CNGM120404TA2 ° 2 12.7 476 0.4 516 1.8
BR-CNGM120408TA2 ° 2 12.7 476 0.8 516 2.0
BR-CNGM120412TA2 ° 2 12.7 476 1.2 516 2.2
2/2
o
"
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BC8200/MB8200 Series

DNGA, DNGM

NEGATIVE INSERTS (WITH HOLE])

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
LR

NP-DNGA150404GA4 * 4 12.7 476 0.4 516 2.1
NP-DNGA150408GA4 * 4 12.7 476 08 516 2.0
NP-DNGA150412GA4 * 4 12.7 476 1.2 516 18
NP-DNGA150604GA4 ° 4 12.7 635 0.4 516 2.1
NP-DNGA150608GA4 ° 4 12.7 635 08 516 20
NP-DNGA150612GA4 ° 4 12.7 635 12 516 18
NP-DNGA150404GS4 * 4 12.7 476 0.4 516 2.1
NP-DNGA150408GS4 * 4 12.7 476 0.8 516 20
NP-DNGA150412GS4 * 4 12.7 476 1.2 516 18
NP-DNGA150604GS4 ) 4 12.7 635 0.4 516 2.1
NP-DNGA150608GS4 ° 4 12.7 635 08 516 20
NP-DNGA150612GS4 ° 4 12.7 635 12 516 18
NP-DNGA150404GH4 *x * 4 12.7 476 0.4 516 2.1
NP-DNGA150408GH4 *x * 4 12.7 476 0.8 516 20
NP-DNGA150412GH4 *x * 4 12.7 476 1.2 516 18 .
NP-DNGA150604GH4 *x * 4 12.7 635 0.4 516 2.1 EggR
NP-DNGA150608GH4 *x * 4 12.7 635 08 516 20 RE
NP-DNGA150612GH4 *x * 4 12.7 635 12 516 18
NP-DNGA150404FS4 * 4 12.7 476 0.4 516 2.1 ] A
NP-DNGA150408FS4 * 4 12.7 476 0.8 516 20 N
NP-DNGA150412FS4 * 4 12.7 476 1.2 516 18 =
NP-DNGA150604FS4 * 4 12.7 635 0.4 516 2.1
NP-DNGA150608FS4 * 4 12.7 635 08 516 20
NP-DNGA150612FS4 * 4 12.7 635 1.2 516 18
NP-DNGA150404VA4 * 4 12.7 476 0.4 516 2.1
NP-DNGA150408VA4 * 4 12.7 476 0.8 516 20
NP-DNGA150412VA4 * 4 12.7 476 1.2 516 18
NP-DNGA150604VA4 * 4 12.7 635 0.4 516 2.1
NP-DNGA150608VA4 * 4 12.7 635 08 516 2.0
NP-DNGA150612VA4 * 4 12.7 635 1.2 516 18
NP-DNGA150404TA4 * 4 12.7 476 0.4 516 2.1
NP-DNGA150408TA4 * 4 12.7 476 0.8 516 20
NP-DNGA150412TA4 * 4 12.7 476 12 516 18
NP-DNGA150604TAL * 4 12.7 635 0.4 516 2.1
NP-DNGA150608TA% * 4 12.7 635 08 516 2.0
NP-DNGA150612TA4 * 4 12.7 635 1.2 516 1.8

1/4
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BC8200/MB8200 Series

DNGA, DNGM - NEGATIVE INSERTS (WITH HOLE)

o o o (=]
Order number s 8 S & zZEFF IC S RE D1 LE Geometry
S SHaFEa
m o EH=ZHEZ
NP-DNGA150404TS4 * 4 12.7 4.76 516 2.1
NP-DNGA150408TS4 * 4 12.7 476 0.8 516 2.0
NP-DNGA150412TS4 * 4 12.7 476 1.2 516 1.8 =
NP-DNGA150604TS4 * 4 12.7 635 0.4 516 2.1 /_RE
NP-DNGA150608TS4 * 4 12.7 635 0.8 516 2.0
NP-DNGA150612TS4 * 4 12.7 635 1.2 516 1.8 R
NP-DNGA150408TH4 * 4 12.7 476 0.8 516 2.0 N/
NP-DNGA150412TH4 * 4 12.7 476 1.2 516 1.8 _1cY]
NP-DNGA150608TH4 * 4 12.7 635 0.8 516 2.0
NP-DNGA150612TH4 * 4 12.7 635 1.2 516 18
NP-DNGA110408GA2 ° ° 2 9.525 476 08 381 20
NP-DNGA150402GA2 * 2 12.7 476 02 516 2.2
NP-DNGA150404GA2 * * ° 2 12.7 476 0.4 516 2.1
NP-DNGA150408GA2 * * ° 2 12.7 476 0.8 516 2.0
NP-DNGA150412GA2 * * * 2 12.7 476 12 516 1.8
NP-DNGA150604GA2 L ) 2 12.7 635 0.4 516 2.1
NP-DNGA150608GA2 L ) 2 12.7 635 0.8 516 2.0
NP-DNGA150612GA2 () 2 12.7 635 1.2 516 1.8
NP-DNGA150402GS52 * 2 12.7 476 0.2 516 2.2
NP-DNGA150404GS52 * | * 2 12.7 476 0.4 516 2.1
NP-DNGA150408G52 * | x 2 12.7 476 0.8 516 2.0
NP-DNGA150412GS52 * | * 2 12.7 476 12 516 1.8
NP-DNGA150604G52 () 2 12.7 635 0.4 516 2.1
NP-DNGA150608G52 () 2 12.7 635 0.8 516 2.0
NP-DNGA150612GS52 () 2 12.7 635 1.2 516 1.8 2%
NP-DNGA150404GH2 * * 2 12.7 476 0.4 516 2.1 /_RE
NP-DNGA150408GH2 * * 2 12.7 476 0.8 516 2.0
NP-DNGA150412GH2 * * 2 12.7 476 1.2 516 1.8
NP-DNGA150604GH2 * * 2 12.7 635 0.4 516 2.1 /%y
NP-DNGA150608GH2 * * 2 12.7 635 0.8 516 2.0 !
NP-DNGA150612GH2 * * 2 12.7 635 1.2 516 1.8
NP-DNGA150402FS2 * * 2 12.7 476 0.2 516 2.2
NP-DNGA150404FS2 *x *x © 2 12.7 476 0.4 516 2.1
NP-DNGA150408F52 *x *x © 2 12.7 476 0.8 516 2.0
NP-DNGA150412FS2 *x x © 2 12.7 476 1.2 516 1.8
NP-DNGA150604FS2 () 2 12.7 635 0.4 516 2.1
NP-DNGA150608FS2 () 2 12.7 635 0.8 516 2.0
NP-DNGA150612FS2 () 2 12.7 635 1.2 516 1.8
NP-DNGA150404VA2 * 2 12.7 476 0.4 516 2.1
NP-DNGA150408VA2 * 2 12.7 476 0.8 516 2.0
NP-DNGA150412VA2 * 2 12.7 476 12 516 1.8
NP-DNGA150604VA2 ° 2 12.7 635 0.4 516 2.1
NP-DNGA150608VA2 ° 2 12.7 635 0.8 516 2.0
NP-DNGA150612VA2 ° 2 12.7 635 1.2 516 1.8
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BC8200/MB8200 Series

DNGA, DNGM - NEGATIVE INSERTS (WITH HOLE)

Order number ZEFF IC S RE D1 LE Geometry

MB8210

NE
MB8220

NEW

NP-DNGA150404TA2
NP-DNGA150408TA2
NP-DNGA150412TA2
NP-DNGA150604TA2
NP-DNGA150608TA2
NP-DNGA150612TA2
NP-DNGA150404TS2
NP-DNGA150408TS2
NP-DNGA150412TS2
NP-DNGA150604TS2
NP-DNGA150608TS2
NP-DNGA150612TS2
NP-DNGA150408TH2

12.7 4.76 0.4 5.16 2.1
12.7 4.76 0.8 5.16 2.0
12.7 4.76 1.2 5.16 1.8
12.7 6.35 0.4 5.16 2.1
12.7 6.35 0.8 5.16 2.0
12.7 6.35 1.2 5.16 1.8
12.7 4.76 0.4 5.16 2.1
12.7 4.76 0.8 5.16 2.0
12.7 4.76 1.2 5.16 1.8
12.7 6.35 0.4 5.16 2.1
12.7 6.35 0.8 5.16 2.0
12.7 6.35 1.2 5.16 1.8
12.7 4.76 0.8 5.16 2.0

NP-DNGA150412TH2 12.7 4.76 1.2 5.16 1.8 ESZOR
NP-DNGA150608TH2 12.7 6.35 0.8 5.16 2.0 /_RE

@ 0% (% @ @ @ X | [ @ @ O® x| x| % BC8210

@O0 0|0 | > %% % | * |00 (@ (X | |* @ @ & x x* »| BC8220

NP-DNGA150612TH2

NP-DNGA150404GAWS2JR
NP-DNGA150404GAWS2JL
NP-DNGA150408GAWS2JR
NP-DNGA150408GAWS2JL
NP-DNGA150604GAWS2JR
NP-DNGA150604GAWS2JL
NP-DNGA150608GAWS2JR
NP-DNGA150608GAWS2JL

12.7 6.35 1.2 5.16 1.8

12.7 4.76 0.4 5.16 1.8 4
12.7 4.76 0.4 5.16 1.8 %
12.7 4.76 0.8 5.16 1.7 I
12.7 4.76 0.8 5.16 1.7

12.7 6.35 0.4 5.16 1.8

12.7 6.35 0.4 5.16 1.8

12.7 6.35 0.8 5.16 1.7

12.7 6.35 0.8 5.16 1.7

NINIRNINININDINDININDINDININIRNDINININDINDININDINDININDINDINININDINININDINININ

NP-DNGA150404GSWS2JR * 12.7 4.76 0.4 5.16 1.8
NP-DNGA150404GSWS2JL * 12.7 4.76 0.4 5.16 1.8
NP-DNGA150408GSWS2JR * 12.7 4.76 0.8 5.16 1.7
NP-DNGA150408GSWS2JL * 12.7 4.76 0.8 5.16 1.7
NP-DNGA150604GSWS2JR [ 12.7 6.35 0.4 5.16 1.8
NP-DNGA150604GSWS2JL [ J 12.7 6.35 0.4 5.16 1.8
NP-DNGA150608GSWS2JR [ ] 12.7 6.35 0.8 5.16 1.7
NP-DNGA150608GSWS2JL [ J 12.7 6.35 0.8 5.16 1.7
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BC8200/MB8200 Series

DNGA, DNGM - NEGATIVE INSERTS (WITH HOLE)

o o o o
Order number § g § § ZEFF IC S RE D1 LE Geometry
g SHZES

BF-DNGM150408TAWS2 [ ] 2 12.7 4.76 0.8 5.16 2.4

BF-DNGM150412TAWS2 [ ] 2 12.7 4.76 1.2 5.16 2.6

BF-DNGM150404TS2 * 2 12.7 4.76 0.4 5.16 2.1

BF-DNGM150408T52 * 2 12.7 4.76 0.8 5.16 2.0

BF-DNGM150412TS2 * 2 12.7 4.76 1.2 5.16 1.8

BF-DNGM150408TSWS2 * 2 12.7 4.76 0.8 5.16 2.4

BF-DNGM150412TSWS2 * 2 12.7 4.76 1.2 5.16 2.6 550

BL-DNGM150404TN2 [ 2 12.7 4.76 0.4 5.16 2.1 EPSR

BL-DNGM150408TN2 [ 2 12.7 4.76 0.8 5.16 2.0 RE

BL-DNGM150412TN2 [ ) 2 12.7 4.76 1.2 5.16 1.8

BM-DNGM150404TA2 * 2 12.7 4.76 0.4 5.16 2.1 A

BM-DNGM150408TA2 * 2 12.7 4.76 0.8 5.16 2.0 S/

BM-DNGM150412TA2 * 2 12.7 4.76 1.2 5.16 1.8 =

BR-DNGM150404TA2 [ ] 2 12.7 4.76 0.4 5.16 2.1

BR-DNGM150408TA2 * 2 12.7 4.76 0.8 5.16 2.0

BR-DNGM150412TA2 * 2 12.7 4.76 1.2 5.16 1.8

BR-DNGM150604TA2 [ ] 2 12.7 6.35 0.4 5.16 2.1

BR-DNGM150608TA2 [ ] 2 12.7 6.35 0.8 5.16 2.0

BR-DNGM150612TA2 [ ] 2 12.7 6.35 1.2 5.16 1.8
414
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BC8200/MB8200 Series

SNGA

NEGATIVE INSERTS (WITH HOLE])

Order number ZEFF IC S RE D1 LE Geometry

NP-SNGA120408GA2
NP-SNGA120412GA2

* 2 12.7 4.76 0.8 5.16 2.2
o 2 12.7 4.76 1.2 5.16 2.5

BC8210
* | @ | BC8220
M=
MB8210
[NEW]
MB8220

11
o
L
o o o o
Order number S Y S & zZEFF O IC S RE D1 LE Geometry
© 8 8
LEEE
NP-WNGA080408GS6 ° 6 12.7 476 08 516 2.0
NP-WNGA080408FS6 * 6 12.7 476 08 516 2.0
NP-WNGA080408TS6 * 6 12.7 476 08 516 2.0
NP-WNGA080408GA3 * 3 12.7 476 08 516 2.0
NP-WNGA080408GS3 * 3 12.7 476 08 516 2.0
NP-WNGA080408FS3 * 3 12.7 476 08 516 2.0
NP-WNGAO80408TA3 * 3 12.7 476 08 516 2.0
NP-WNGA080408TS3 * 3 12.7 476 0.8 516 2.0
NP-WNGA080408GSWS3 ° 3 12.7 476 08 516 2.0
11
N
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BC8200/MB8200 Series

TNGA, TNGM

NEGATIVE INSERTS (WITH HOLE])

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
LR
NP-TNGA160404GA6 ° 6 9525 476 0.4 381 1.6
NP-TNGA160408GA6 ° 6 9525 476 0.8 381 1.7
NP-TNGA160412GA6 ° 6 9525 476 12 381 19
NP-TNGA160404GS6 ° 6 9525 476 0.4 381 1.6
NP-TNGA160408GS6 ° 6 9525 476 0.8 381 1.7
NP-TNGA160412GS6 ° 6 9525 476 1.2 381 19
NP-TNGA160404GH6 * 6 9525 476 0.4 381 1.6
NP-TNGA160408GH6 * 6 9525 476 0.8 381 1.7
NP-TNGA160412GH6 * 6 9525 476 1.2 381 1.9 50°
NP-TNGA160404FS6 * 6 9525 476 0.4 381 1.6 EPSR
NP-TNGA160408FS6 * 6 9525 476 0.8 381 1.7 < gy
NP-TNGA160412FS6 * 6 9525 476 1.2 381 19
NP-TNGA160404VA6 * 6 9525 476 0.4 381 1.6 ‘ & £
NP-TNGA160408VA6 * 6 9525 476 08 381 1.7 o AFHE [
NP-TNGA160412VA6 * 6 9525 476 1.2 381 1.9 ‘
NP-TNGA160404TA6 * 6 9525 476 0.4 381 1.6
NP-TNGA160408TA6 * 6 9525 476 08 381 1.7
NP-TNGA160412TA6 * 6 9525 476 1.2 381 19
NP-TNGA160404TS6 * 6 9525 476 0.4 381 1.6
NP-TNGA160408TS6 * 6 9525 476 08 381 1.7
NP-TNGA160412TS6 * 6 9525 476 1.2 381 19
NP-TNGA160408TH6 * 6 9525 476 0.8 381 1.7
NP-TNGA160412TH6 * 6 9525 476 1.2 381 19
NP-TNGA160402GA3 * 3 9525 476 0.2 381 15
NP-TNGA160404GA3 ° * 3 9525 476 0.4 381 1.6
NP-TNGA160408GA3 ° ° 3 9525 476 08 381 1.7
NP-TNGA160412GA3 * ) 3 9525 476 1.2 381 19
NP-TNGA160402GS3 * 3 9525 476 0.2 381 15 50°
NP-TNGA160404GS3 * 3 9525 476 0.4 381 1.6 EPSfRE
NP-TNGA160408GS3 * 3 9525 476 08 381 1.7 ]
NP-TNGA160412GS3 * 3 9525 476 1.2 381 19
NP-TNGA160404GH3 * 3 9525 476 0.4 381 1.6 Z S -
NP-TNGA160408GH3 * 3 9525 476 08 381 17 |E 1 |LE ?
NP-TNGA160412GH3 * 3 9525 476 1.2 381 19 —
NP-TNGA160402FS3 * 3 9525 476 0.2 381 15
NP-TNGA160404FS3 ° ° 3 9525 476 0.4 381 1.6
NP-TNGA160408FS3 ° ° 3 9525 476 08 381 1.7
NP-TNGA160412FS3 ° ° 3 9525 476 1.2 381 19
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BC8200/MB8200 Series

TNGA, TNGM - NEGATIVE INSERTS (WITH HOLE)

o o o (=]
Order number s 8 S & zZEFF IC S RE D1 LE Geometry
S SHaFEa
m o EH=ZHEZ
NP-TNGA160404VA3 * 3 9525 476 0.4 381 1.6
NP-TNGA160408VA3 ° 3 9525 476 08 381 1.7
NP-TNGA160412VA3 * 3 9525 476 1.2 381 19
NP-TNGA160404TA3 ° 3 9.525 476 0.4 381 1.6
NP-TNGA160408TA3 ° 3 9.525 476 08 381 1.7
NP-TNGA160412TA3 ° 3 9.525 476 1.2 381 19
NP-TNGA160404TS3 ° 3 9525 476 0.4 381 1.6
NP-TNGA160408TS3 ° 3 9525 476 08 381 1.7
NP-TNGA160412TS3 ° 3 9525 476 1.2 381 19
NP-TNGA160408TH3 * 3 9525 476 08 381 1.7
NP-TNGA160412TH3 * 3 9.525 476 1.2 381 19
BL-TNGM160404TN3 * 3 9.525 476 0.4 381 1.6
[EW BL-TNGM160408TN3 * 3 9525 476 08 381 1.7
[EW BL-TNGM160412TN3 * 3 9.525 476 1.2 381 19
2/2
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BC8200/MB8200 Series

VNGA, VNGM

NEGATIVE INSERTS (WITH HOLE])

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
‘L
NP-VNGA160404GA4 ° 4 9525 476 04 381 25
NP-VNGA160408GA4 ° 4 9525 476 08 381 2.0
NP-VNGA160412GA4 ° 4 9525 476 12 381 15
NP-VNGA160404G54 * 4 9525 476 04 381 25
NP-VNGA160408G54 ° 4 9525 476 08 381 20
NP-VNGA160412G54 * 4 9525 476 12 381 15
NP-VNGA160404GH4 * 4 9525 476 04 381 25 250
NP-VNGA160408GH4 * 4 9525 476 08 381 20 EPSRRE
»
NP-VNGA160404FS4 * 4 9525 476 04 381 25
NP-VNGA160408FS4 * 4 9525 476 08 381 20
NP-VNGA160404VA4 * 4 9525 476 04 381 25
NP-VNGA160408VA4 * 4 9525 476 08 381 20 o
NP-VNGA160412VA4 * 4 9525 476 12 381 15 -1
NP-VNGA160404TA4 * 4 9525 476 04 381 25
NP-VNGA160408TA4 * 4 9525 476 08 381 2.0
NP-VNGA160404TS4 * 4 9525 476 04 381 25
NP-VNGA160408TS4 * 4 9525 476 08 381 20
NP-VNGA160404TH4 * 4 9525 476 04 381 25
NP-VNGA160408TH4 * 4 9525 476 08 381 20
NP-VNGA160402GA2 ° 2 9525 476 02 381 25
NP-VNGA160404GA2 ° e 9525 476 04 381 25
NP-VNGA160408GA2 ° e 9525 476 08 381 2.0
NP-VNGA160412GA2 * * 2 9525 476 12 381 15
NP-VNGA160402G52 * 2 9525 476 02 381 25
NP-VNGA160404GS2 ° 2 9525 476 04 381 25
NP-VNGA160408GS2 ° 2 9525 476 08 381 20
NP-VNGA160412GS2 * 2 9525 476 12 381 15
NP-VNGA160404GH2 * 2 9525 476 04 381 25
NP-VNGA160408GH2 * 2 9525 476 08 381 20 EneR
NP-VNGA160402FS2 * ° 2 9525 476 02 381 25 RE -
NP-VNGAT160404FS2 * ° 2 9525 476 04 381 25
NP-VNGA160408FS2 * ° 2 9525 476 08 381 2.0 sh
NP-VNGA160404VA2 ° 2 9525 476 04 381 25 s *
NP-VNGA160408VA2 ° 2 9525 476 08 381 20 hs 5]
NP-VNGA160412VA2 * 2 9525 476 12 381 15
NP-VNGAT140404TA2 ° 2 9525 476 04 381 25
NP-VNGA140408TA2 ° 2 9525 476 08 381 20
NP-VNGA160404TS2 * 2 9525 476 04 381 25
NP-VNGA160408TS2 * 2 9525 476 08 381 20
NP-VNGA160404TH2 * 2 9525 476 04 381 25
NP-VNGA160408TH2 * 2 9525 476 08 381 20
DED BL-VNGM160404TN2 ° 2 9525 476 04 381 25
DEI  BL-VNGM160408TN2 ° 2 9525 476 08 381 20
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BC8200/MB8200 Series

CCGW 7°, CCGT 7°, CPGB 11°

POSITIVE INSERTS (WITH HOLE)

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
LR
NP-CCGW040202GA2 ° 2 635 238 0.2 2.8 1.7
NP-CCGW060204GA2 ° o 635 238 04 28 1.8
NP-CCGW060208GA2 ° o 635 238 08 28 2.0
NP-CCGW09T302GA2 ° 2 9525 397 02 44 1.7
NP-CCGWO09T304GA2 ) e 9525 3.97 0.4 44 1.8
NP-CCGW09T308GA2 ) e 9525 397 08 44 20
NP-CCGW060202G52 * 2 635 238 0.2 2.8 1.7
NP-CCGW040204GS2 ° 2 635 238 04 28 1.8
NP-CCGW060208G52 ° 2 635 238 08 28 2.0
NP-CCGW09T302G52 * 2 9525 397 02 44 1.7
NP-CCGW09T304G52 o o 2 9525 3.97 0.4 44 1.8
NP-CCGW09T308GS2 ") 2 9525 397 08 44 20
NP-CCGW060202FS2 ° ° 2 635 238 0.2 2.8 1.7
NP-CCGW050204FS2 ° ° 2 635 238 04 28 1.8
NP-CCGW060208FS2 ° ° 2 635 238 0.8 2.8 2.0 el
NP-CCGW09T302FS2 ° ° 2 9525 397 02 44 1.7 [ RE
NP-CCGW09T304FS2 o0 o 2 9525 397 04 4k 1.8 M=
NP-CCGWO09T308FS2 o0 o 2 9525 397 08 44 20 Ed
NP-CCGWO09T304VA2 ° 2 9525 3.97 0.4 44 1.8 & L\ AN
NP-CCGWO09T308VA2 ° 2 9525 397 08 44 20 ic \ s
NP-CCGW09T304TA2 ) 2 9525 397 0.4 44 1.8
NP-CCGW09T308TA2 ) 2 9525 397 08 44 20
NP-CCGW09T304FSWS2 ° ° 2 9525 397 04 4k 1.8
NP-CCGW09T308FSWS2 ° ° 2 9525 397 08 44 20
NP-CCGW09T304GAWS2 ° e 9525 3.97 0.4 44 1.8
NP-CCGW09T308GAWS2 ° e 9525 397 08 44 20
NP-CCGW09T3046SWS2 ° 2 9525 397 0.4 44 1.8
NP-CCGW09T308GSWS2 ° 2 9525 397 08 44 20
BF-CCGT09T304TS2 ° 2 9525 397 04 44 1.8
BF-CCGT09T308TS2 ° 2 9525 397 08 44 20
&0 BL-CCGT09T304TN2 ° 2 9525 3.97 0.4 4k 1.8
[E0 BL-CCGT09T308TN2 ° 2 9525 397 08 44 20
BM-CCGTO9T304TA2 ° 2 9525 3.97 0.4 44 1.8
BM-CCGTO09T308TA2 ° 2 9525 397 08 44 20
NP-CCGWO03S102FS ° ° 1 357 139 0.2 2.0 1.1 80°
NP-CCGWO03S104FS ° ° 1 357 139 04 20 1.0 EPSR o
NP-CCGWO04TO02FS ° ° 1 437 179 0.2 2.4 1.5 <
NP-CCGWO4TO04FS ° ° 1 437 179 04 2.4 1.4 Trﬂ
& L \AN
IC ‘ S )70
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BC8200/MB8200 Series

CCGW 7°, CCGT 7°, CPGB 11° - POSITIVE INSERTS (WITH HOLE)

o o o o
Order number s 8 S & zZEFF IC S RE D1 LE Geometry
S SFaEa
m o EH=ZHEZ
NP-CPGB080204GA2 ° 2 794 238 0.4 35 1.8
NP-CPGB080208GA2 ° 2 794 238 0.8 3.5 2.0
NP-CPGB080212GA2 * 2 794 238 1.2 3.5 2.2
NP-CPGB090302GA2 * 2 9525 3.18 0.2 4.5 1.7
NP-CPGB090304GA2 ° 2 9525 3.18 0.4 45 1.8
NP-CPGB090308GA2 ° 2 9525 3.18 0.8 45 2.0
NP-CPGB090312GA2 * 2 9525 318 1.2 4.5 2.2 ol
NP-CPGB080204GS2 * 2 794 238 0.4 3.5 1.8 /RE
NP-CPGB080208GS2 * 2 794 238 0.8 35 2.0 =
NP-CPGB090302GS2 * 2 9525 3.18 0.2 4.5 1.7 <
NP-CPGB090304GS2 * 2 9525 3.18 0.4 45 1.8 87 %ﬁw
NP-CPGB090308GS2 * 2 9525 3.18 0.8 45 2.0 Ic \ s
NP-CPGB090304VA2 ° 2 9525 3.18 0.4 45 1.8
NP-CPGB090308VA2 ° 2 9525 3.18 0.8 4.5 2.0
NP-CPGB090312VA2 * 2 9525 318 1.2 45 2.2
NP-CPGB090304TA2 * 2 9525 3.18 0.4 45 1.8
NP-CPGB090308TA2 * 2 9525 3.18 0.8 45 2.0
NP-CPGB090312TA2 * 2 9525 318 1.2 45 2.2
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BC8200/MB8200 Series

DCGW 7°, DCGT 7°

POSITIVE INSERTS (WITH HOLE)

o o = Q

Order number S N S & zZEFF IC S RE D1 LE Geometry
8 SEEE S
m m = =

NP-DCGW070202GA2 ° 635 238 0.2 2.8 2.2

NP-DCGWO070204GA2 ° ) 635 238 04 2.8 2.1

NP-DCGW070208GA2 * 635 238 0.8 2.8 2.0

NP-DCGW11T302GA2 ° 9.525 397 0.2 4.4 2.2

NP-DCGW11T304GA2 ° ) 9.525 397 0.4 4.4 2.1

NP-DCGW11T308GA2 ° ) 9.525 397 08 4.4 2.0

NP-DCGW070202GS2
NP-DCGW070204GS2
NP-DCGW070208GS2
NP-DCGW11T302GS2
NP-DCGW11T304GS2

6.35 2.38 0.2 2.8 2.2
6.35 2.38 0.4 2.8 2.1
6.35 2.38 0.8 2.8 2.0
9.525  3.97 0.2 44 2.2
9.525  3.97 0.4 4t 2.1

[ AN BK BE K B BN BE BE BN BK BK BN BN J
[

2
2
2
2
2
2
2
2
2
2
2
NP-DCGW11T308GS2 [ J 2 9.525  3.97 0.8 44 2.0 Egg;
NP-DCGW070202FS2 [ J 2 6.35 2.38 0.2 2.8 2.2 RE
NP-DCGWO070204FS2 [ J 2 6.35 2.38 0.4 2.8 2.1
NP-DCGW070208FS2 [ 2 6.35 2.38 0.8 2.8 2.0 R
NP-DCGW11T302FS2 [ 2 9.525  3.97 0.2 4.4 2.2 N/
NP-DCGW11T304FS2 e o 2 9.525  3.97 0.4 4.4 2.1 .IC 7]
NP-DCGW11T308FS2 e o 2 9.525  3.97 0.8 4.4 2.0
NP-DCGW11T304VA2 [ ] 2 9.525  3.97 0.4 44 2.1
NP-DCGW11T308VA2 ([ ] 2 9.525  3.97 0.8 4h 2.0
NP-DCGW11T304TA2 ® x 2 9.525  3.97 0.4 44 2.1
NP-DCGW11T308TA2 ® *x 2 9.525  3.97 0.8 44 2.0
BF-DCGT11T304TS2 [ 2 9.525  3.97 0.4 4.4 2.1
BF-DCGT11T7308TS2 [ 2 9.525  3.97 0.8 4.4 2.0
[ET BL-DCGT11T304TN2 [ 2 9.525  3.97 0.4 4.4 2.1
[EN BL-DCGT11T308TN2 [ ) 2 9.525  3.97 0.8 44 2.0
BM-DCGT11T304TA2 ([ ] 2 9.525  3.97 0.4 44 2.1
BM-DCGT11T308TA2 ([ ] 2 9.525  3.97 0.8 4b 2.0
A
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BC8200/MB8200 Series

TPGB 11°

POSITIVE INSERTS (WITH HOLE)

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
‘B LEEE

NP-TPGB090204GA3 * e 3 556 238 04 29 1.6

NP-TPGB090208GA3 * 3 556 238 08 29 1.7

NP-TPGB110302GA3 * 3 635 318 02 34 15

NP-TPGB110304GA3 ° e 3 635 318 04 34 1.6

NP-TPGB110308GA3 ° * 3 635 318 08 34 1.7

NP-TPGB160304GA3 ° * 3 9525 318 04 44 1.6

NP-TPGB160308GA3 ° * 3 9525 318 08 44 17

NP-TPGB0802046S3 s 3 476 238 04 24 16

NP-TPGB080208GS3 * 3 476 238 08 24 17

NP-TPGB090204G53 * 3 556 238 04 29 16 EpoR

NP-TPGB090208GS3 * 3 556 238 08 29 1.7 RE

NP-TPGB110302653 I 3 635 318 02 34 15 iz

NP-TPGB110304653 o 3 635 318 04 34 1.6 () EA? o

NP-TPGB110308653 f 3 635 318 08 34 1.7 o LE[ !

NP-TPGB160304653 * 3 9525 318 04 k4 16

NP-TPGB160308G53 * 3 9525 318 08 44 17

NP-TPGB110302FS3 * * 3 635 318 02 34 15

NP-TPGB110304FS3 * ° 3 635 318 04 34 1.6

NP-TPGB110308FS3 o ° 3 635 318 08 34 1.7

NP-TPGB110304VA3 ° 3 635 318 04 34 1.6

NP-TPGB110308VA3 ° 3 635 318 08 34 1.7

NP-TPGB110304TA3 * 3 635 318 04 34 1.6

NP-TPGB110308TA3 * 3 635 318 08 34 1.7
11
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BC8200/MB8200 Series

VBGW 5°, VBGT 5°, VCGW 7°

POSITIVE INSERTS (WITH HOLE)

o o o o
Order number § § § § ZEFF IC [ RE D1 LE Geometry
LR
NP-VBGW110302GA2 ° 2 635 318 0.2 285 25
NP-VBGW110304GA2 ° * 2 635 318 0.4 285 25
NP-VBGW110308GA2 * * 2 635 318 0.8 285 20
NP-VBGW160402GA2 * 2 9525 476 02 443 25
NP-VBGW160404GA2 ° ) 2 9525 476 0.4 443 25
NP-VBGW160408GA2 ° ) 2 9525 476 0.8 443 20
NP-VBGW110302G52 * 2 635 318 0.2 285 25
NP-VBGW110304GS2 * 2 635 318 04 285 25
NP-VBGW110308G52 * 2 635 318 0.8 285 20
NP-VBGW160402G52 ° 2 9525 476 0.2 443 25
NP-VBGW160404G52 ° 2 9525 476 0.4 443 25 22
NP-VBGW160408G52 ° 2 9525 476 08 443 20 RE
NP-VBGW110302FS2 ° ° 2 635 318 0.2 285 25
NP-VBGW110304FS2 * ) 2 635 318 04 285 25
NP-VBGW110308FS2 * ° 2 635 318 0.8 285 20
NP-VBGW160402FS2 * ° 2 9525 476 0.2 443 25 Ic
NP-VBGW160404FS2 ° 2 9525 476 0.4 443 25
NP-VBGW160408FS2 ° 2 9525 476 08 443 20
NP-VBGW160404VA2 ° 2 9525 476 0.4 443 25
NP-VBGW160408VA2 ° 2 9525 476 0.8 443 20
NP-VBGW160404TA2 ° 2 9525 476 0.4 443 25
NP-VBGW160408TA2 * 2 9525 476 0.8 443 20
NEW BL-VBGT110304TN2 ° 2 635 318 0.4 285 25
[EW BL-VBGT110304TN2 ° 2 635 318 08 285 20
[EU BL-VBGT160404TN2 ° 2 9525 476 0.4 443 25
[EI BL-VBGT160408TN2 ) 2 9525 476 08 443 20
NP-VCGW160404GA2 ° 2 9525 476 0.4 44 2.5
NP-VCGW160408GA2 ° 2 9525 476 08 44 2.0
NP-VCGW160404GS2 ) 2 9525 476 0.4 44 2.5
NP-VCGW160408GS2 ° 2 9525 476 0.8 44 2.0
NP-VCGW160404VA2 ° 2 9525 476 0.4 44 2.5
NP-VCGW160408VA2 ° 2 9525 476 08 44 2.0
NP-VCGW160404TA2 * 2 9525 476 0.4 44 2.5
NP-VCGW160408TA2 * 2 9525 476 08 4.4 2.0
171
N
e

® /[*| = Expansion
30 @ : Inventory maintained.  : Inventory maintained in Japan.



BC8200/MB8200 Series

BC8200/MB8200 SERIES

RECOMMENDED CUTTING CONDITIONS

Material Grade  Cutting mode Ve f ap Coolant
Continuous cutting 150 - 250 (90 - 300) <0.2 <035
BC8210
Light interrupted cutting 100 - 180 (50 - 200) <0.2 <035
Hardened steels Dry, wet
Continuous cutting 150 - 200 (80 - 250) <0.2 <0.5
BC8220
Light to medium interrupted cutting 100 - 180 (50 - 200) 0.2 <03
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BC8200/MB8200 Series
MB8200 SERIES

CUTTING PERFORMANCE

COMPARISON OF CONTINUOUS CUTTING : SCR420 (60HRC)

MB8210 achieves stable machining during continuous cutting.

Material 20Cr4 (60HRC)
Insert CNGA120408
Ve (m/min) 180
f (mm/rev) 0.15
ap (mm) 0.2
Cutting mode Dry cutting
| |

COMPARISON OF LIGHT INTERRUPTED CUTTING : SCR420 (60HRC)

MB8220 achieves stable cutting and is ideal for light interrupted cutting.

Material 20Cr4 (60HRC)
Insert CNGA120408
Ve (m/min) 130
f(mm/rev) 0.15

ap (mm) 0.2

Cutting mode Dry cutting

RECOMMENDED CUTTING CONDITIONS

Material Grade Cutting mode Ve f ap Coolant
mBs21g DXternat Ii —| 020 -0.30
Hardened steels continuous cutting
(Heat treated steels) External Dry, wet
MB8220 . . l— —| -0.20 -0.50
interrupted cutting
50 100 150 200 250

32 M : Mitsubishi Materials tool ' : Conventional tool



BC8200/MB8200 Series

BC8200 SERIES

APPLICATION EXAMPLES

Insert NP-CNGA120412GSWS2 BC8210

Material Non-micro alloyed Steel S—
Cutting mode External continuous cutting

Ve (m/min) 260

f (mm/rev) 0.20

ap (mm) 0.15

Cutting mode Dry cutting

During continuous cutting, it was possible to maintain
Result a good surface roughness and achieve a tool life of 1.6 x
or more when compared to conventional products.

Number of workpieces 500 1000
Insert NP-DCGW11T304GS2 BC8210
Material DIN 16MnCr5
Cutting mode Internal continuous cutting
Ve (m/min) 240
f (mm/rev) 0.08
ap (mm) 0.20
Cutting mode Dry cutting
The same tool life as continuous cutting was achieved.
Result Good surface roughness compared to conventional

products was also maintained.

lNumber of workpieces 25 50

Insert NP-CCGW09T308GS2 BC8210

Material DIN 16MnCr5

Component Automobile parts

Cutting mode Internal continuous cutting

Ve (m/min) 140 é
f (mm/rev) 0.07

ap (mm) 0.10

Cutting mode Dry cutting

By significantly suppressing the deterioration of
the surface of the insert, tool life was extended
during continuous cutting to 1.8 x longer than
that of conventional products.

I_M———

|
200 400 600 800 1000

Result

Number of workpieces

B : Mitsubishi Materials tool : Conventional tool
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BC8200/MB8200 Series

BC8200 SERIES

APPLICATION EXAMPLES

Insert NP-DNGA110416GA2 BC8220 E——
Material DIN Cf53 (58HRC])

Component Automobile parts

Cutting mode External continuous cutting

Ve (m/min) 140

f(mm/rev) 0.15

ap (mm) 0.15

Cutting mode Dry cutting

Result Tool life for continuous cutting is 1.2 x

longer than that of conventional products.

| | |
100 200 300 400 500

Number of workpieces

Insert NP-TNGA160420TA3 BC8220 C—
Material DIN 16MnCr5

Cutting mode Heavy interrupted boring

Ve (m/min) 130

f (mm/rev) 0.12

ap (mm) 0.25

Cutting mode Dry cutting

Result BC8220 has excellent fracture resistance and a tool

life 1.25 x longer than conventional products.

100 200 400

Number of workpieces

34 B : Mitsubishi Materials tool : Conventional tool



BC8200/MB8200 Series

BC8200 SERIES

APPLICATION EXAMPLES

Insert BR-CNGM120408TA2 BC8220

Material Steel (62-64HRC) <=
Component Gear

Cutting mode External continuous cutting

Ve (m/min) 150 - 170

f(mm/rev) 0.1-0.2

ap (mm) 0.7

Cutting mode Dry cutting

Result While conventional products can machine up to

300 pieces, BC8220 can machine up to 450 pieces.

| |
100 200 300 400 500

Number of workpieces

Insert BR-DNGM150408TA2 BC8220

Material SMnC420 (59-63HRC)

Component Gear —
Cutting mode External continuous interrupted turning

Ve (m/min) 180

f(mm/rev) 0.03-0.13

ap (mm) 1.0-1.1

Cutting mode Dry cutting ]

The BR breaker removed the required material in one
pass compared to a conventional product that took

4 passes. This gave the BR breaker a tool life

1.5 x greater than the conventional product.

Result

50 100 150 200

Number of workpieces

B : Mitsubishi Materials tool : Conventional tool



SYMBOLS

N
&

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




SYMBOLS

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

QP90IIO®IQ

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 fo ¥ (o fo ¥ o o 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

LOOGCOC
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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

000000909

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
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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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