PcBN

Cutting Tools

SBC - PBC - Sandwich

coated = uncoated

Turning ® Grooving ® Boring ® Milling
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B Application field

PBC 10S - for high cutting speed and long tool life
in machining of grey cast irons

For example: drive wheel, GG 25, diameter 480 mm
Used insert type: DCGW 11T308-D-10S-2MC
Superfinishing: Vc = 1.430 m/min, ap 0,3 - 0,5 mm, f = 0,20 mm
Tool life: 280 parts

For comparison only: coated carbide insert: 26 parts, Vc= 300m/min

PBC 15S - for extremly high tool life
in machining of nodular cast irons

For example: bearing, GGG 60, diameter 200 mm

Used insert type: DCGW 11T308-D-15S-2MC
Superfinishing: Vc = 900 m/min, ap = 0,3 mm, f = 0,28 mm
Tool life: 120 parts

For comparison only: coated carbide insert: 15 parts, Vc= 220m/min

PBC 258 - favoured in continuous cut,
Hardness: HRc 48 - 62, best surface finish

For example: drive shaft HRc 60, Mat: 1.2332 - 47CrMo4
Used insert Type: CNGA 120408-E-25S-4SC
Superfinishing: Vc = 180m/min, ap = 0,25 mm f= 0,08 mm
Surface finish: Ra 0,18 p

Tool life: turning length = 3.218 m

PBC 40S - favoured in interrupted cut
Hardness: HRc 48 - 65, highest tool life

For example: Gear HRc 58, Mat: 1.3523 - 19MnCr5

Used insert type: CNGA 120408-G-40S-4SC
Superfinishing: Vc = 230m/min, ap = 0,22 mm, f = 0,16 mm
Surface finish: Ra 0,40 p

Tool life: turning length = 4.280 m
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Dearcustomersand
business partners,

The great challenges of future cutting techniques can
only be mastered by ultra-hard cutting materials. For
decades we have been pioneering the development
and production of efficient cutting tools made of dia-
mond and PcBN. Our tools are practically applied in
all industries world-wide, for example in automotive
engineering and associated suppliers, aircraft and en-
gine construction, mechanical engineering, precision
engineering and medical engineering.

On the following pages we will introduce our broad
range of PcBN cutting tools. We have uniformly put the
coated and uncoated tools together into one catalogue.
This adds up to a comprehensive selection covering
practically every application possible.

B 14 different PcBN grades
B [nstant delivery ex stock

B Please take note of our regrinding service

In case of suggestions or queries in order to increase
performance and improve your product quality, we
will gladly be at your service.

Please take note of our new catalogue on our cutting
tools tipped with our 5 different ultrahard diamond
cutting materials.

Sincerely,
Becker Diamantwerkzeuge GmbH



B Sandwich - The Cost Killer

Besides the manufacturing of double fullface inserts
we cut the new sandwich blanks into rectangular
segments and braze them into the correspondingly
prepared carbide blanks for negative inserts. Thus
we automatically receive 2 cutting edges per brazed
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segment each of which has a large volume of PcBN
cutting material. This manufacturing process both
saves a huge amount of resources and makes a lot of
sense economically. We also point out the possibility
of regrinding

B

We manufacture all shapes of negative inserts in
multiple corner tipping or double fullface type from
these blanks. As the production costs of these sand-

wich blanks are nearly identical to the established,
one-sidedly tipped PcBN blanks there is a conside-
rable price advantage per cutting edge or total layer.

The new sandwich blanks are manufactured in 4 different grades:

PBC-10S (BH-C), 95 % content, special grade for machining grey cast iron und super alloys.

PBC-15S (BH-C), 90 % content, special grade for machining nodular cast iron and sintered powdered steel.

PBC-25S (BL-C), 65 % content, special grade for hard turning, favoured in continuous cut.

PBC-40S (BL-C), 55 % content, special grade for hard turning, favoured in interrupted cut.

The development of ultrahard cutting materials is
practiced intensly on a world-scale and therefore con-
stant progress in the machining is guaranteed. \We

have committed ourselves to these developments to
standardly offer to our customers the most suitable
ultrahard cutting materials, tools and tool systems.

TECHNOLOGY
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B Groups of cutting materials (DIN ISO 513)

A
DM
Mono- DP(PCD)
crystalline Polycrystalline
diamond diamond compound
cutting material
()
(&)
(= BC PcBN, coated
©
® BH PcBN with high content
g of CBN, 70 — 95%
. BL PcBN with low content
© of CBN, 40 - 65%
=
ca | GR ) A
cM Additional ISO designation
codes for carbide (also
Cermet) and ceramics
Cutting ceramics |CN+CC have been added to the
DIN ISO 513 (2001) stan-
HT HC Coated carbide Qard. Furthermore new
ident letters for the ultahard
Cermet HF - : | cutting materials polycrys-
Fine grain carbide talline cubic boron nitride,
monocrystalline and poly-
Uncoated carbide HW crystalline diamond have
been introduced.
Toughness
HW = Uncoated carbide DM = Monocrystalline diamond
HF = Fine grained carbide DP = Polycrystalline diamond-compound
HT = Cermet, TiC or TiN PD = CVD - thickfilm diamond
HC = Carbide/Cermet as above, but coated
CA = Ceramics, main content AlLO, BL = Polycrystalline Cubic Boron Nitride with
CM = Mixed ceramics, main content AlO,, low content of CBN (40 - 65%)
plus components other than oxides BH = Polycrystalline Cubic Boron Nitride with
CN = Siliconnitride ceramics, main content Si,N, high content of CBN (70 - 95%)
CR = Ceramics, main content AlLO, reinforced BC = Polycrystalline Cubic Boron Nitride
as above, but coated
CC = Ceramics as above, but coated
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B Material grade overview

TECHNOLOGY

PcBN-BL-(C)
with low CBN content
of 55% to 70%

TURNING

For best wear resistance +
heat hardness during
HSC-machining

For high cutting
temperatures
during hard machining

Cold and hot work steel
fully-hardened
case-hardened

©
=
>
o
o
oc
©

Heat resistance super alloys:

Inconell 718, Nimonic, Hastalloy
Waspaloy, Titan
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B PcBN-cutting materials - coated
Grades - Application

Becker ISO Composition Application
PBC-10S BH-C Coated PcBN-grade with very high Grey cast iron (GG25)
CBN-content (95%) in sandwich and Sintered powdered steel
standard design, fine grit size (1 - 1.5 p). Super alloys
ap=0.1-0.7 mm
PBC-15S BH-C Coated PcBN-grade with high CBN content | Nodular cast iron
(90%) in sandwich and standard design, Grey cast iron
super fine grit size (0.75 p). Sintered powdered steel
Super alloys
ap =0.05-0.7 mm
PBC-25S BL-C Coated PcBN-grade with low CBN content | Hard turning, dry + wet
(65%) in sandwich and standard design, HRc = 48 - 62
fine grit size (1 -2 p). Ideal for hard turning | ap = 0.02 - 0.4 mm
in continuous cut. Ra=0.2-3.2yp
PBC-40S BL-C Coated PcBN-grade with low CBN content | Hard turning, dry + wet
(55%) in sandwich and standard design, HRc = 48 - 65
super fine grit size (0.75 p). Grade for ap =0.05-0.4 mm
slightly- to heavily-interrupted cut. Ra=0.1-3.2yp
SBC-25C BL-C Coated solid PcBN-grade with low CBN Hard turning, dry + wet
content (65%), fine grit size (3u). Grade for | HRc = 48 - 65
hard turning in continuous cut and higher | ap =0.04 - 0.8 mm
depth of cut. Ra=0.2-3.2yp
SBC-40C BL-C Coated solid PcBN-grade with low CBN Hard turning, dry + wet
content (65%), super fine grit size (1 p). HRc = 48 - 65
Grade for hard turning in slightly to heavily | ap = 0.05-0.8 mm
interrupted cut and higher depth of cut. Ra=0.1-3.2p
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B PcBN-cutting materials - uncoated
Grades - Applications

TECHNOLOGY

Becker ISO Composition Application
SBC- 1 BH Uncoated solid PcBN-grade with high Chilled cast iron
CBN-content (90%), coarse grit size (8 — 12 p). Ni-hard
Highest compression strength and thermal Grey cast iron
stability of all PcBN-grades. ap=05-10 mm
SBC-10 BH Uncoated solid PcBN-grade with high Grey cast iron
CBN content (80%), fine grit size (3 p). Super alloys
Sintered powdered steel
ap=0.3-8mm
SBC-25 BL Uncoated solid PcBN-grade with low Hard turning, dry + wet
CBN content (65%), fine grit size (3 p). HRc = 56 — 65
Favoured application in continuous cut. ap =0.05-6 mm
Ra=0.2-32yp
SBC-40 BL Uncoated solid PcBN-grade with low Hard turning, dry + wet
CBN content (65%), super fine grit size (1 p). HRc = 56 — 65
For slightly- to heavily-interrupted cut. ap =0.05-6 mm
Ra=0.2-32yp
PBC-10 BH Uncoated PcBN-grade with very high Grey cast iron
CBN content (95%) in standard design. Super alloys
Fine grit size (1- 1.5 p). Sintered powdered steel

ap=0.1-0.4 mm

PBC-15 BH Uncoated PcBN-grade with high CBN content Nodular cast iron
(90%) in standard design. Super fine grit size Sintered powdered steel
(0.75 p). Super alloys

Grey cast iron
ap=0.05-0.4 mm

PBC-25 BL Uncoated PcBN-grade with low CBN content Hard turning, dry + wet
(65%) in standard design. Fine grit size (3 p), for HRc =52 - 65
continuous and very slightly-interrupted cut. ap =0.05-0.4 mm
Ra=0.2-3.2p
PBC-40 BL Uncoated PcBN-grade with low CBN content (65%) | Hard turning, dry + wet
in standard design. Super fine grit size (1 p), for HRc =54 - 65
continuous to heavily-interrupted cut. ap = 0.05-0.4 mm
Ra=0.2-3.2y
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B Tipping modifications
Of all coated grades - ISO-BECKER
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I1ISO Becker Design Grades Becker ISO
E SE Coated sandwich PBC-10S BH-C
PcBN grades, PBC-15S BH-C
double-sided layer thickness PBC-25S BL-C
approx. 0.7 - 0.8 mm PBC-40S BL-C
C SC Coated sandwich PBC-10S BH-C
PcBN grades, PBC-15S BH-C
layer thickness PBC-25S BL-C
approx. 0.6 — 0.8 mm PBC-40S BL-C
A MC Coated standard PBC-10S BH-C
w PcBN grades, PBC-15S BH-C
. layer thickness PBC-25S BL-C
approx. 0.6 — 0.8 mm PBC-40S BL-C
A-S MC-S Coated solid PcBN grades, SBC-25C BL-C
layer thickness SBC-40C BL-C

approx. 1.2 - 1.3 mm
A-S MC-S Coated solid PcBN grades, SBC-25C BL-C
_ layer thickness SBC-40C BL-C

R approx. 1.3 mm
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B Tipping modifications
Of all uncoated grades with carbide layer - ISO-BECKER

TECHNOLOGY

ISO Becker Design Grades Becker ISO
A EW Uncoated standard PBC-10 BH
PcBN grade, carbide PBC-15 BH

reinforced PBC-25 BL

PBC-40 BL

A MW Uncoated standard PBC-10 BH
PcBN grade, carbide PBC-15 BH

reinforced PBC-25 BL

PBC-40 BL

A MC Uncoated standard PBC-10 BH
PcBN grade, carbide PBC-15 BH

reinforced PBC-25 BL

PBC-40 BL

GS Uncoated standard PBC-10 BH

w_ PcBN grade, carbide PBC-15 BH

reinforced PBC-25 BL

PBC-40 BL

F VM Uncoated standard PBC-10 BH
PcBN grade, carbide PBC-15 BH

reinforced PBC-25 BL

PBC-40 BL
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B Tipping modifications
Of all uncoated solid grades without carbite layer ISO-BECKER
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ISO Becker Design Grades Becker ISO
A-S EWS Uncoated solid SBC-1 BH
w PcBN grade, without SBC-10 BH

; carbide reinforcement SBC-25 BL

SBC-40 BL

A-S MC-S Uncoated solid SBC-1 BH
y PcBN grade, without SBC-10 BH

carbide reinforcement SBC-25 BL

SBC-40 BL

D PC-S Uncoated solid SBC-1 BH
/".: -' PcBN grade, without SBC-10 BH

carbide reinforcement SBC-25 BL

SBC-40 BL

D PC-S4 Uncoated solid SBC-1 BH
PcBN grade, without BH
carbide reinforcement BL

BL

D PC-M Uncoated solid SBC-1 BH
PcBN grade, without SBC-10 BH
carbide reinforcement SBC-25 BL

SBC-40 BL

D PC-M4 Uncoated solid SBC-1 BH
PcBN grade, without BH
carbide reinforcement BL

BL

S SBC Uncoated solid SBC-1 BH
PcBN grade, without SBC-10 BH
carbide reinforcement SBC-25 BL

SBC-40 BL

10



B Tipping modifications

Of all our PcBN grades with the recommended maximum depth of cut
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Number of tipped corners
ISO Becker Design Recommended max.
2 3 4 depth of cut
A EW EW......... ap=0,4 mm
MW MW........ ap=0,7 mm
MC MC......... ap=0,4 mm
1 tipped corner,
carbide reinforced
A-S EWS EWS......ap = 0,8 mm
MC-S MC-S.....ap = 0,8 mm
1 tipped corner,
solid grades
c sC @ @ Q @ SC..uu..... ap =0,7 mm
2 tipped corners,
carbide reinforced
D PC-S PC-S......ap = 2,0 mm
PC-S4 PC-S4....ap =3,0 mm
PC-M PC-M.....ap = 2,0 mm
PC-M4 | 1tipped edge, PC-M4...ap = 3,0 mm
solid grades
F VM @ VM.......... ap =0,7 mm
Fullface
E SE Q SE.......... ap=0,7 mm
Double- sided
fullface
S SBC ‘ SBC........ ap =10 mm
Solid

11
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The theoretical Rt surface roughness value can be de-
termined with the radius and the feed rates on hand.
The required surface finish can be calculated very
precisely in advance, provided all relevant peripheral
prerequisites are given. As an example instable condi-
tions of machine and/or workpiece, incorrect chucking,
faulty or wrong tool system, wrong cutting speed and
depth of cut etc. will all impair the results.

The theoretically computed profile height is generally
underrun when hardturning with PcBN. A special cut-
ting mechanism with a high cutting pressure is in opera-
tion (self-induced hot-cutting process). This smoothes
the theoretical profile with a better surface finish.

ultrahard

r
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B Wiper Geometry and Surface Finish

All values converted to p

f

2

8 x Rt

f =
— / 8 xr xRt

Theoretical Corner radius
surface .
roughness Feed rate per revolution (f=mm /rev)
Ra Rt r=0,2 r=0,4 r=0,8 r=12 r=1,6
0,6 1,6 f=0,05 f=0,07 f=0,10 f=0,12 f=0,14
1,6 4 f=0,08 f=0,11 f=0,15 f=0,19 f=0,23
3,2 10 f=0,12 f=0,17 f=0,24 f=0,29 f=0,36
6,3 16 f=0,16 f=0,22 f=0,30 f=10,37 f=0,45
A clear improvement of the theoretical surface rough-
ness can be achieved with our WIPER geometry. For
the high-performance cutting of all aspects we 3Fft4

have developed a number of inserts with WIPER
geometry for internal, external and milling proces-
ses. This WIPER edge replaces the minor cutting
edge reducing its angle to a minimum, whereas it
automatically improves the theoretically computed
surface roughness by 2 to 4 times.

In practise these are the two possibilities

for high-performance and high-tech cutting:

1)
2)

2 -4x higher feed rate

same feed rate

same surface finish

2 -4x improved surface finish
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B Positive Top Rake Geometries

TECHNOLOGY

Top Rake Geometries PcBN-grades Applications
Positive PBC-10 Low cutting pressure
_ Neutral PBC-15 B Thin-walled or instable workpieces
1t|ppedcc_)r ner PBC-25 B [nternal boring
EW-ISO-insert : B Minor tolerances
PBC-40 B Lowest depths of cut
P Positive PBC-10 Low cutting pressure
~ Neutral PBC-15 B Thin-walled or instable workpieces
1t|ppef:icor_ner PBC-25 B Internal boring
EW-MiniCut-insert ; B Minor tolerances
PBC-40 B Lowest depths of cut
Positive PBC-10 Low cutting pressure
l E ll\ItTIL::tral PBC-15 B Thin-walled or instable workpieces
‘ _ ullFace B Internal boring
G MiniCut-insert FEE D B Minor tolerances
PBC-40 B Lowest depths of cut
Positive SBC-10 Low cutting pressure
R _ Neutral SBC-25 B Thin-walled or instable workpieces
Ttippedcor ner SBC-40 ® Internal boring
EWS-ISO-insert ) B Minor tolerances
B |Lowest depths of cut

Since their introduction 12 years ago our uncoa-
ted PcBN-inserts with positive top rake geome-
tries have captured a considerable potential with our
customers. Even though these particular positive
top rake geometries are disregarded in any global
documentation on cutting technology with PcBN cut-
ting materials, we have been offering those positive
insert geometries ex stock with great success.

Those positive geometries are applied for very com-
plex cutting operations both for the machining of
cast iron and for hardturning. In particular for very
thin-walled and instable workpieces. The possible
depths of cut are very low and thus minor tolerances
are achieved. As a result of the extremely low cutting
pressure, these geometries are preferentially applied
for internal turning operations, in parts with unusual
projecting lengths.

13
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B Cutting data Application range

Application range for PBC-10S, SBC-1 and SBC-10
GREY CAST IRON: GG 20 - GG25 - GG30 - GG40

Ve: Cutting edge design (T-land + honing)
m/min A B C D E F G H
1750 \
o \
1500 | / [ [\
Ve T 1 1 ]
1250 | | l Ve | | Ve | [\
\ | [ | | Ve |
o 1000 A/ \ / \ ) \ \ | Ve | )
o | Ve | /
2 | 750 \ | Ve
")
g
E 500
=]
© [ 300
Feed rate f.0,02-0,25 | f: 0,04-0,25 | : 0,05-0,25 | f: 0,05-0,40 | f: 0,06 - 0,50 | f: 0,08 - 0,35 | f:0,10- 0,35 | f: 0,12 - 0,35 | Feed rate
Depth of Depth of
Ponin s Ut ap: 0,02-0,25| ap: 0,03-0,3 | ap: 0,06 - 0,4 | ap: 0,06 - 0,4 | ap: 0,08 - 0,5| ap: 0,08- 0,4 | ap:0,1-0,4 |ap: 0,12-0,4| pobth oF out
Depth of cut . Depth of cut
SBC- 1 ap:0,15-10 | ggg. 1
Depth of cut . . Depth of cut
SBC-10 ap: 0,05-3 ap:0,3-8 SBC-10
Cutting - - Cutting
conditions Continuous to heavily interrupted cut conditions
Application range for PBC-10S and PBC-10
SUPER ALLOYS: Inconell 718, Nimonic, Hastelloy, Waspaloy
Ve: Cutting edge design (T-land + honing)
m/min A B Cc D E F & H
700
600 | [ | [\
o [ /0
500 [ v v \
c
= ° o ﬁj ﬁj ﬁ
Ve Ve #{ \—
-]
3 | )
e [300] \/ \ L \V \ / \ \ ) \ ') [
o ( Ve
(=
£ [ 200 \
=
© 100
Feed rate f:0,02-0,25 | f:0,04-0,25 | f:0,05-0,25 | f:0,05-0,40 | f: 0,06 - 0,50 | f: 0,08 - 0,35 | f: 0,10 - 0,35 | f: 0,12 - 0,35 | Feed rate
Depth of cut . _ . _ . ) . ) . ) . ) A . _ Depth of cut
PBC-10S ap: 0,02-0,4 | ap: 0,03-0,4|ap: 0,06 - 0,4 | ap: 0,06 -0,4|ap:0,08-0,5|ap:0,08-0,4| ap:0,1-0,4 [ap:0,12-0,4 PBC-10S
Depth of cut | _ . ) . ) Depth of cut
pec-t0s | 2P 0.02-03 P e PBC-108
Cutting q o . Cutting
conditions Continuous to medium interrupted cut conditions
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Application range for PBC-15S and PBC-15
NODULAR CAST IRON: GGG30 - GGG40 - GGG5H0 - GGGBO
Ve: Cutting edge design (T-land + honing)
m/min A B c D E F G H
1750
1500 /[
o £\
S mm mm ) mw
E Ve V
o |000] \ )/ | Y€ [ ve | [ve | [
o U/ \_/ | | 7 | Ve | Ve
2 [ 750 \ / \
g
£ | 500
=}
© [ 250
Feedrate | f:0,02-0,25 | f:0,04-0,25 | f:0,05-0,25 | :0,05-0,35 | f:0,06-0,35 | :0,08-0,35 | f:0,10-0,35 | f: 0,12 - 0,35 | Feed rate
Depth of Ut ap: 0,05-0,25  ap: 0,05 -0,3| ap: 0,06 -0,4 | ap: 0,06 -0,4| ap: 0,08-05 ap: 0,08- 0,4 ap: 0,1-0,4 |ap: 0,12-0,4| DEPth OF cut
E;gf?sof cut ap: 0,04-0,25 ap:0,04-0,4 gBegf?sof cut
S:;ﬂﬂ?ons Continuous to medium interrupted cut g::g;?ons
Applicationrange for PBC-15S and PB C-15
SINTERED POWDERED STEEL: Sint D11- Sint D39
Ve: Cutting edge design (T-land + honing)
m/min A B Cc D E F G H
800
700 [
| [
B 5 SR SF =& ==
500 Ve
: e b eE WE LE T
o Vc Ve
e (400 | | \ \ | | Y Ve |
) | | V] \ \ I | Ve
£ 30| |\ \ / \ \/ \ / \ Vo \
5 Y \/ \ / \
© [ 200
Feedrate | f:0,02-0,25 | f:0,04-0,25 | f:0,05-0,25 | :0,05-0,35 | f:0,06- 0,35 | :0,08-0,35 | f:0,10-0,35 | f: 0,12 - 0,35 | Feed rate
Depth of Ut | ap:0,02-0,4 | ap: 0,03 -0,4| ap: 0,06 -0, | ap: 0,06 -0,4| ap: 0,08-0,4| ap: 0,08- 0,4 ap:0,1-0,4 |ap:0,12-0,4| DEPth OF cut
Depth of ot | ap: 0,02-0,3 ap: 0,04 - 0,4 SO
Cutting o Tiws A Cutting
conditions Continuous to heavily interrupted cut conditions

15
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B Cutting data Application range

Application range for PBC-25S and PBC-25

Hardturning, favoured in continuous cut, ap = 0,02 - 0,4 mm, HRc 48 - 62

16

Ve: Cutting edge design (T-land + honing) Ra ()
m/min A B C D E F G H
350 0,1
[
300 [ | Ra " To,2y
[ | Ra | \_/
250 | | Ve | \/ 0,4p
\ Ve A
200 \ N\ | 0,8u
o Ra Ra ’ 2
4 Ve {L K]
o | 150 / \ Ve \ 16u| €
(7] Ra -
et | Ra | | ) \_/ [ Ve | @
£ [00] | ) \_/ \ / 3| s
e \_/ €
= =
© 50 6,4u| L
Feed rate . 0,02-0,15 | f: 0,03- 0,15 | f: 0,04 - 0,20 | f: 0,05- 0,25 | f: 0,06 - 0,25 | f: 0,06 - 0,25 | f: 0,06 - 0,20 | f: 0,06 - 0,20 | Feed rate
Depth of cut | _ ) . : . : . : . ) . : . . : Depth of cut
PBC.-25S ap: 0,04-0,25| ap: 0,04 - 0,3 | ap: 0,06 - 0,4 | ap: 0,06 - 0,4 | ap: 0,08 - 0,4 | ap: 0,08-0,4| ap:0,1-0,4 |ap:0,12-0,4 PBC-25S
Depth of cut | . i ) i Depth of cut
e ap: 0,02-0,25 ap: 0,05 - 0,4 E
Cutting - Cutting
conditions Continuous cut conditions
Application range for SBC-25C and SBC-25
Hardturning, favoured in continuous Cut, ap = 0,04 -6,0 mm, HRc 48 - 65
Ve: Cutting edge design (T-land + honing) Ra ()
m/min A B C D E F G H
350 0,1p
fo)
30 [ ) & \Ra ] [o.2y
| Ve )— | Ra %{ A B
250 | | [ ve | /o N | 0,4p
\ (Ve | |/ ' Ra |
3 200 \/ \J [Ve / 0,8u
2 \_/1Ra|lye} [ i
Ra =
2 | 150 | Ra | |Rat] ) | Ve | [ 160 E
4 o ¢ \_/ Vel | el 5
£ [100] |Raj /AN Sy ¥ 110 (-
5 J 5
© |50 64p| @
Feed rate . 0,02-0,20 | f:0,03-0,20 | f:0,03-0,20 | f:0,05-0,20 | f: 0,06 - 0,25 | f: 0,08 - 0,25 | f: 0,08 - 0,25 | f: 0,08 - 0,25 | Feed rate
Depth of cut | _ . ) . : . : . : . : . : . ) @15 Depth of cut
SBC-25C ap: 0,04-0,5|ap: 0,05-0,5|ap: 0,05-0,8|ap: 0,08-0,8|ap:0,08-0,8|ap:0,12-0,8|ap:0,15-0,8| ap: 0,2-0,8 SBC-25C
Depth of cut | _ i . i Depth of cut
SBC-25 ap:0,04-2,0 ap:0,12-2,0 SBC-25
Depth of cut . : Depth of cut
SBC-25 ap:0,25-6,0 SBC-25
Cutting - Cutting
conditions Continuous cut conditions
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Application range for PBC-40S and PBC-40
Hardturning, favoured in interruptet cut, ap: 0,05 - 0,4 mm, HRc 48 - 65
Ve: Cutting edge design (T-land + honing) Ra ()
m/min A B C D E F G H
350 /[ \_ o
| Ra |
300 (/\\ \ /[ [o2u
Ra
= O (r -
Ve Ra Ra 2
200 | | ) \ ) \ \ 0.8y
§ \ Ve Ra 2
a [150 / /| Ve Ve | [ ve | [ ve | [ \_ 6| E
) | Ra | / \_/ ) | Ve | | Ve | @
£ 00|\ ) \ / 32u| &
= =
© 50 6,4u | <
Feedrate |f:0,02-0,12 | f:0,03-0,15 | f:0,05-0,20 | f: 0,06 - 0,20 | : 0,06 - 0,25 | : 0,06 - 0,25 | f: 0,08 - 0,20 | : 0,08 - 0,20 | Feed rate
Depth of cut ap: 0,05-0,25|ap: 0,06 - 0,3 | ap: 0,08 0,3 ap: 0,08- 0,3| ap: 0,10 - 0,4 | ap: 0,10 - 0,4 | ap: 0,15 - 0,4 ap: 0,20 - 0,4 | DeRth ef eut
Depth of cut |_ . . Depth of cut
PEC-40 ap: 0,04-0,25 ap: 0,07 - 0,4 PBC-40
Cutting very slightly slightly medium heavily Cutting
conditions Interrupted cut conditions
Application range for SBC-40C and SBC 40
Hardturning, favoured in interrupted Cut, ap = 0,05 - 6,0 mm, HRc 48 - 65
Vc: Cutting edge design (T-land + honing) Ra ()
m/min A B c D E F G H
350 N 0,1y
Ra
300 [ ) [Rat |\ L l0.2u
lvel e\
250 | | ¢ [ [ \Ra | \_/ 0,4p
\ / | Ve | ' ve | | Ra | \_/
200 \ / L | | 0,8y
? Ve Ra Vv S
(1] C ——
L e e EmEEeE
> | Ra Ra ve ve Ve | 8
£ (100 \ ) \_/ / \_/ \ ) sau| &
= =
© 'm0 6,4p | <
Feedrate | f:0,02-0,20 | f:0,03-0,20 | f:0,03-0,20 | f:0,05- 0,25 | f: 0,06 - 0,25 | : 0,06 - 0,25 | : 0,06 - 0,25 | : 0,06 - 0,25 | Feed rate
Depth of Ot | ap: 0,05-0,5 |ap: 0,05 - 0,5 | ap: 0,05 - 0,8| ap: 0,08 -0,8 | ap: 0,10 - 0,8 | ap: 0,12- 0,8 | ap: 0,15 - 0,8 | ap: 0,20 - 0,8| gebrh of cut
Depth of cut . . Depth of cut
SBC-40 ap: 0,05-2,0 ap:0,12-2,0 SBC-40
Depth of cut . Depth of cut
SBC-40 3p:0:25-6,0 SBC-40
Cutting very slightly slightly medium heavily Cutting
conditions Interrupted cut conditions
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B ToolScout

In order for all users to exploit the full potential of our
extremely high performance PcBN cutting materials,
the following explanations and hints are of importance.

As shown in our previous catalogue supplement we
offer our 6 coated PcBN-grades in up to 8 different
chamfer geometries per cutting material as well as in
various tipping options (see page 8). This large stan-
dard range enables us to meet basically all imaginable
application profiles ex stock.

Hard machining with PcBN

The cutting of hardened steel is generally referred to
as hard machining. This cutting mechanism is a self-
induced hot cutting process. This requires a defined
and high temperature of about 550 to 750°C on the
cutting zone. This necessary temperature is being
produced by the transformation of existing energies
into heat. This energy is released in the form of cut-
ting speed Vc, feed rate fn, depth of cut ap as well
as the chamfer geometries A-H of the PcBN cutting
edges. Cooling is generally not required. Below
we have illustrated 3 diagrams of hardness values.
You can make out the decreasing hardness with
the rising of the temperature. However significant
differences are shown.

During the self-induced hot cutting process with our
PcBN-grades the ideal hardness in the shear zone
is at 40 to 45 HRc. This means that in such a case
different cutting temperatures between 550°C up to
750°C are necessary.

ultrahard

Hardness Values 1.2379 (X155CrVMo 12 -1)

zz2nea8

HRc

B E 5588

0 50 100 150 200 250 300 % 400 450 00 650 600 850 700

Hardness Values 1.7131 (16 MnCrb)
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Hardness Values 1.3505 (100Cr6)
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At a temperature of approx. 600°C the steel grade
1.2379 still has a hardness of about 58 HRc, the steel
grade 1.7131 about 48 HRc, and the steel grade 1.3505
only achieves about 36 HRc. The original hardness of
each steel grade had been about 62 HRc.



In order to produce and maintain the ideal cutting
temperature in the shear zone, it is obligatory to strictly
stick to three particularities.

B the thermal conductivity of the PcBN-grade used
(55% - 65% CBN)

B the applied chamfer geometry A-H, and also the
positive top rake geometry (see page 13)

B as well as the hardness diagrams (hardness dia-
gram with rising temperature)

In order to give you professional advice on our standard
range for the intended application, the following check-
list has to be strictly respected::

m precise specifi caton of the steel grade and its
hardness HRc

m the required surface finish Ra has to be determined
as well as the depth of cut

B please decide if your cut is continuous to slightly-
interrupted or medium to heavily-interrupted

Please select the PcBN grade as described on pages
6and 7.

Backer BO Composition Application
$BC25 |  BL | Uncoated solid PcBN-grade with low Hard turning, dry + wet
CEN content (85%), fine grit size (3 p). HRc=56- 65
Favoured application in continuous cut. ap=0.05-6mm
BasH I

(SBC40 D BL | Uncoated solid PcBN-grade with low
1 CEN content (65%1, supar fine git sie (1.

For sl

Now please choose the according chamfer geometry
for the required surface finish, as shown in our dia-
grams on pages 16 and 17.

Application range for PBC-40S and PBC-40

ing, favoured in interruptet cut, ap: 0,05« 0,4 mm, HRc 48 - 65
Cutting edge design (T-land + honing)
T 5 e ;

Feedrate | £0,02-0,12) £0,03-05 | £0,05-0.20(T0,05-020)k 0,06 0,25 | £0,08-0,25 -0
g2l 005-0.25{ 3 00803 ap: 008 -0 010-04|5:010- 0,4 350,15
e

ultrahard

cutting materials

Soft machining with PcBN

Soft machining encompasses the cutting of all mate-
rials in their natural hardness without any hardening
process or similar applied. Thus the result means not
any microstructural transformation has occurred.
However it is absolutely necessary to keep materials
in mind (super alloys, titanium etc.) that require a very
high cutting temperature of 700 to 1,110°C, which
can only be generated with the cutting material grade
PcBN.

Application range for PBC-10S, SBC-1 and SBC-10
GREY CAST IR@N: GG 20)GG25 - GG30 - GG4D

Cutting edge design (T-land + honing)
c

1] E F G H
£:0,04 - 0,25C% 0,05 - 0,25 )F: 0.05 - 0,40 | £:0,06-0.50 | £:0,08-0,35 | £0,10-0,35 | £0,12- 0,35 | Feed rute

028 000 00804 p:008-0.5 o008 04 00104 [t 01204 B
o015 10| Sl !

ap:03-8 |

1o heavily pted cut

On pages 14 and 15 we have listed different application
examples each explained by a simple diagram. On the
left-hand side we have indicated the recommended
cutting speed, and on the lower lines the according
feed rate and depth of cut.

Example:

100Cr6 — HRc 62
ap=0.25,fn=0,1 mm
interrupted cut
required Ra = 0.6

PcBN grade = PBC-40S
chamfer “D” at V¢ 160 m/min
insert: CNGA 120408-D-40S-4SC
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AD

dorcrer)
A%

B I1ISO-Insert Nomenclature

Order designation

cutting materials

Basic shape

ONORONO
2] A\ [g] [2/

. z
86° 35° 90°

/ A / B K w
85° 82 55° 80

ultrahard

Clearance

15J° = 5 2Q»EE ZQEF

30° “G ﬂ 1@
o 8 o

Tolerance class
m< me
1 T f
m d d
| |4 |
|~ d—]|
m m
T |
| i t
Tolerances in mm
m s d
A 0,005 0,025 0,025
F 0005 0,025 0,013
C 0013 0,025 0,025
H 0013 0,025 0,013
E 0,005 0,025 0,025
G 0025 0,130 0,025
m s d’)
J 0,005 0,025 005 0,15
K 0013 0,025 005 0,15
L 002 0,025 0,05 0,15
M) 008 020 0,130 005 0,15
N') 008 020 0,250 0,05 0,15
U) 013 038 0,130 0,08 0,15
) The exact tolerance is
determined by size of insert.

|

A

Insert type

HRIEE

Special design

12| o

Insert size

ORORORONT
A & O] =] o

If less than 10 use 0 in first place,
decimals are omitted
(Example: 9,525 mm = 09)

-

e Thickness in mm
i

01s= 1,59
T1s= 1,98 Z[S
02s= 2,38 f
03s= 3,18
T3s= 3,97
04s = 4,76
05s = 5,56
06s = 6,35
If less than 10 use 0 in first
place, decimals are omitted
(Example: 3,18 mm = 03)
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Tipping variations

Solid PcBN grades

EWS " ,I PC-M
i :
Corner Solid-PcBN Cutting
configuration grades edges
SBC-1 Cast iron, Number of Mc-S ‘y PC-M4
intered .
SBC-10 ;Icr)lwe;fed steel cutting edges:
N
Radius '1
02 = 0,2 mm SBC-25C PC-S > | |sBC
04 = 0,4 mm i
’ SBC-25 :
08 = 0,8 mm
12 — 1.2 mm SBC-40C Hardtuning
16 = 1,6 mm —
00 = round insert (inch) SBC-40 PC-s4| &
MO = round insert (metr.) k

-
‘08|

]

B
w

>

T

D]

-
15S

apl-

L
4| sc

-

Wiper Cutting Carblde Reinforced R Tipping variations
edge edge design PcBN grades Carbide reinforced PcBN grades
PBC10S | castiron - J
W = Wiper-edge, Cutting edge design PBC-10 | gintered ' EW & v & SE
right + left hand T-land + honing PBC-15S [ powered |
PBC-15 | steel
WR = Wiper-edge, Conditions =
right hand A-H mc ! L ; GS af
see pages 14-17 PBC-25S
ol = B g sl el Hardtuning _
left hand PBC-40S P
PBC-40 Sc \ VM

21

>
o
o
=
o
=
X
(&)
Ll
-




o
=
=
0
=)
-

22

I BECKERD

A

Bl CCGT

TURNING

Standard tipped corners (positive)

uncoated coated dimensions

: 2] L RS
Insertsize| | 15| | ppe-0s PBC-15S PBC-25S PBC-40S

{2 I ' T I~ IR s |

a | oo | A

AlF|A|c|AD|AIE|AIB|C|DIE|F C|D|E|F|G|H|A|B|C|D|E|F C|DIE|F|G|H| d I
060202-EW |® o o 3.4
060204-EW |® o @ 6,35/ 2,8 | 2,38( 6,45/0,4 |3,1
060208-EW |® o o 0,8 2,8
09T302-EW |® o @ 0,2 |3,4
09T304-EW |® o @ 9,52| 4,4 | 3,97|9,70/0,4 3,1
09T308-EW |® o @ 0,8 2,8
Standard tipped corners
uncoated coated dimensions

: 228 S
Insertsize| | &1 | pee-0s PBC-15S PBC-25S PBC-40S

[«'a I <" T ' I s |

o | o o | o

AlF|A/c|AD|AIE|AIB|C|DIE|F C|D|E|F|G|H|AB|C|D|E|F CDIE|F|GIH| d I

060204R/L-GS |0/®/@|0|0/0/0/® ]

6,35 | 2,8 | 2,38 6,45
060208R/L-GS [0/ @ o|0|0/0/® ]
09T304R/L-GS |0/@ @|0|0/0/0/@ ;

9,52 | 4,4 | 3,97 9,70
09T308R/L-GS |0/@ @/0|0/0/0/® ,

@ = ex stock
O = on short call

ordering example: CCGWO060208ER-40GS

page 2-21




TURNING ‘ 1ISO

B CCGW . - o
Standard tipped corners . _
EW 2MC

W-2MC
uncoated coated dimensions

2| 2 [mins e
Insertsize | ¢y || &|  PBC-10S PBC-15S PBC-25S PBC-40S

0| @o|m|m o

ool o o

AlF|A/C|AID|AIE|A(B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A(B|C|D|E|F|G|H|A|B|C|D|E|F|GIH| d 1| r|h
060202-EW |o|o|e|e|e/eee 0,2]3,4
060204-EW |o|o|e|e|e|e|e]e 0,4[3,1 o
060208-EW |o|o|e|e|e|/e|ee 0,8]2,8 >
060202-2MC o [oe ° oo o oojo | [0 [00)® 6,35/2,8|2,38(6,45/0,2/3,4 =
060204-2MC o eoooeoeoe ooocee OO0 OO0 0,4]3,1 =
060208-2MIC 00000 0000 O00OCO O 00 O O© 00000 0,8(/2,8 g
060202-W-2MC 00 ee 000000 o000 o0 0o 0,2(3,4 -
060204-W-2MC e o oe0e 000000 00 e 0000 0,431
09T302-EW |o|e|e|e[ee]e]e 0,2[3,4
09T304-EW OO 0I0I00 0,4/2,8
09T308-EW |o|/e|/e/e|e/eee 0,8]2,5
09T312-EW o000 o000 1,2|12,6
09T7302-2MC 000000000 OO0COOCGCOCLOGCLONOLOGLS OOCGO o000 o o 00 oo 9,52/4,413,97 9,70 0,2(3,4
09T7304-2MC 000006 eoe o 000 00000000 O000OCOGCOLOGLOGLIOGIOIOGIOGININOGIO 0,431
09T308-2MC 0000000O0CO OO0 © O O o000 o0 o0 o000 0 O 0,8(2,8
09T304-W-2MIC (0|0 /@000 0000 © ©0 | ©00000O 00000 0,4[3,1
097208-W-2MIC (0 ®© ® ®®®0®e 00 e 00000 00000 000000 0,8(2,8
120404-EW |o/e/ele| [@/e]® 0,4[3,1
120408-EW__ |o@ ejo| @/0le 12,7015,5] 4,76 12,90 puiupnin
Solid tipped corners
EWS 2MC/S W-2MC/S
uncoated coated dimensions

. . = = o S 7 O
insertsize | & | & | & SBC-25C SBC-40C s

m| @ m m o

nl ) ) " |

Hia|lcg|a|F|Aa|Gg|A|B|c|D|E|F|G|H|A|B|C|D|E|F|G|H| d |d] s | 1 |[r]|HL
060202-EWS o 06 0|0 0 o0 o 0,2/3,4
060204EWS |o o o|e|0 0@ 0,4]3,1
060208-EWS |o /e e|e|e 0@ 0,8]2,8
060202-W-EWS |®@ | © ©o|® ® © O 0,2|3,4
060204-W-EWS (@ (@ [0 |e |00 |@ 0,2[3,1
060202-2MC/S oo 0o o |eole |ele oo |63528|238 6457 513,
060204-2MC/S (KK (B (KK (K (2K 0,4/31
060208-2MC/S ° oo ° ° oo oo 0,8/2,8
060202-W-2MC/S [ ] [ [ BN BN NN BN NN ) [ BN BN BN BN ) 0,2]3,1
060204-W-2MC/S [ K J [ BK ) [ AN BN BN NN J [ AN BN BN J 0,4(3,1
09T302EWS |eo /e e|e[e]e]e@ 0,2[3,4
09T304EWS |o e eo|e|e 0@ 0,4]3,1
09T308EWS |o /e e|e|e 0@ 0,8]2,8
09T312EWS |o|e|e|e|e0|0]|@® 1,212,5
09T302-W-EWS |®@ |®@ | @@ © © O 0,2]3,4
09T304-W-EWS [0 (@ [0 |[e 0|0 | @ 0,4[3,1
09T308-W-EWS @ |® o |® o o e 9524,413,97 9,70 5 8log
09T302-2MC/S oo ° ° oo oo ° ° 0,2]3,4
09T304-2MC/S o & o6 o6 o o o [ BN NN BN BN BN NN J 0,4]3,1
09T308-2MC/S (2K ® () (A A RK BK ] 0,8/2,8
09T304-W-2MC/S (A (K BK ) (A o o 0o o0 o 0,431
09T308-W-2MC/S o 06 o o o | o o e o o o o 0,8]2,8

page 2-21 ordering example: CCGW060202H-1EWS ®-exstock 23

O = on short call
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LA

l CNGA

Standard tipped corners

-

EW 2MC W-2MC
uncoated coated dimensions
insertsize| © | 2| & | §
[SHNSN NS RNS) PBC-10S PBC-15S PBC-25S PBC-40S
[w'a I <'a T ' I s |
o | o | o | o
A|F|A|C|AIDIAE|AB|C|D|E|F|G|H|A[B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|GH| d
) 120402-EW  |o/o|0o/0|0 0|00
= P 00000000
2 120408-EW ooo0o00000
03: 120412-EW  |o/o|0/o(00|0®
120404-2MC |(0/®o®®®©®0 O 0,4(3,0
= 120408-2MC |(o/®o®®/®®O® O e R R et 0,8(2,7
120412-2MC | (o] (o] |o] (@ 12|24
120402W-2MC (@ © © ®|® ® ©® ©® 0,2(3,4
120404W-2MC (0@ ®®®® 00 0,4(3,0
120408W-2MC (0@ @ ®/®® OO 0,8(2,7

Sandwich tipped corners
28C 4SC W-4 SC
uncoated coated dimensions
insert size 2 5 3 <°r
[SENSHNSNNS) PBC-10S PBC-15S PBC-25S PBC-40S
M o|m|m
olo|n|a
A|F|A|C|ADIAIE|A|B|C|D|E|F|GH|A(B|C|D|E|F|G|H|A|B|C|D|E|F|GH|AIB|CIDIEIFIGHl d | di | s | r | L
120404-2SC [ J 00 0000 000 000 o0 oo 0,428
120408-2SC [ J o0 0o 0000 © 00000 [ J o0 0eoe 08|25
120412-2SC [ J 0 e 00000 000 000 00000 1,2|12,2
120404W-2SC [ ] [ JC ) 00000 o006 o00e o006 oo 0,428
120408W-2SC o0 0000 6 o0000000OCOGOGSGS 00006000 0,825
120404-4SC ° oo | eoooeoe oee eoe eole oo '70513/476/12,90 0,4/2,8
120408-4SC 0000000 000000000000000 0000OCGOGOGO 08|25
120412-4SC 00006000 o0o000 O0O0O0 O0O0O 00000 1,2(2,2
120404W-4SC [ o0 e o0000 000 O0O0O o0ee oo 0,4(2,8
120408 W-4SC 0000000 00000000 0000000 000O0VDOCGOOGO 0,825
24 @ =exstock ordering example: CNGA120404-E-40S-4SC pageZ-21

O = on short call



TURNING ‘ 1ISO

l CNGA

Double fullface

uncoated coated dimensions
insertsize| © | 2 | & | §

8 8 g 8 PBC-10S PBC-15S PBC-25S PBC-40S

a | A a | A

A|F|A|C|AD|A|E|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|AB|CIDIE|FIGH| d | d: | s 1 r |l
120408-SE o |® o o |® o o |® o (o 0o 0,8 O
120412-SE o o o o o o (o o o o jojo|'?70|> 134761290735 =

=

oc

-

-
Hl CNGA -
Solid tipped corners T
PC-M PC-M/4

uncoated coated dimensions

5 2|8 8
insert size| ©| h ;

@ 2 8| 8 SBC-25C SBC-40C

7} 7)) 7}

HIA|G|A|F|A|G|A|B|C|D/E|F GIHIA/B|C|ID|E|F|G|H| d |[di| s | I |r|L
120404-PC-M | @ ° ® ° 0,4/2,8
120408-PC-M | ® (] [ [ 0,8(2,6
120412-PC-M | ® ° ) ° 2 R B e 1,22,4
120408-PC-M/4| ® 0,8]4,2

Solid tipped corners
2 MC/S 4 MC/S W-4MC/S
uncoated coated dimensions

5 2| 8%
insert size| ©| % h :

al 2| 8 8 SBC-25C SBC-40C

7)) 7)) 7))

HIA|G|A|F|A|G|A|B|C|D/E|F|IGIH|IA/B|C|D|E|F|G|H| d r | |
120404-2MC/S 0 e 0o o 0 0 o/ oo 0 0|0 0,4/2,8
120408-2MC/S () e o o o o o o 0o O 0 O 0,825
120412-2MC/S ® o/ o o o0 e/ oo 0 0|0 1,2]2,2
120404W-2MC/S °® o/ o o oo o/ oo 0 0|0 0,4]2,8
120408W-2MC/S ® o o o o0 e/ oo o 0|0 0,8/2,5
120404-4MC/S [ e o 0 o o o|o/o /00| e|%70513476/12,90 0,4(2,8
120408-4MC/S ® o o o oo o o0 00 0,8(2,6
120412-4MC/S ® o o o o o o/ o o o o o 1,2/2,2
120404W-4MC/S o o o 0o 0 0 e/ oo o 0 0|0 0,4/2,8
120408W-4MC/S I KK I 0,8]2,6
page 2-21 ordering example: CNGA120404W-B-25C-2MC/S @ = ex stock 25

O = on short call
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TURNING

LA

Bl CPGW

Standard tipped corners

GS
uncoated coated dimensions
insertsize| © | = [ & | §
[SENSHNSNNS) PBC-10S PBC-15S PBC-25S PBC-40S
M o|m|m
ol afla|a
A|F|AICIAID/AIE|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|GH|AB|C|D|E|F|GH| d Iy
050204R/L-GS (@/®| oo o oo 5,56 |2,50|2,38 0,4|5,6
060204R/L-GS (@@ eo|eeee® 0,4|6,5
060208R/L-GS (@/® |o/® o ®® G20 |t 2ot 0,8/6,5
Standard tipped corners (positive) >
EW
uncoated coated dimensions
insertsize| © | 2| & | §
[SENSHNSNNS) PBC-10S PBC-15S PBC-25S PBC-40S
M o|m|m
ool a
A|F|A|C|AD|A[E|AB|C|D|E|F|G|H[A|B|C|D|E|F|G|H|A[B|C|D|E|F|G|H|AB|C|D|E|F|GH| d d, | s | r | L
04T102-EW [ e o 0,2]2,2
04T104-EW [J L) 4,76 12,10/1,98) 4,80 0,4/2,0
05T102-EW [ e o 02[2,4
05T104-EW [ e o e e s 0,4(2,2
050202-EW e o (o @ 0,2(2,4
050204-EW [o| @ [o| |® 556 |2,50\2,38) 5,60 % 10"
060202-EW (0| (@] [o] |@® 0,4]3,4
060208-EW o o (o @ 6,35 |2,80/2,38) 6,45 0,8/2,8
Standard tipped corners h/
EW
uncoated coated dimensions
= 8 =
insert size 2 5 ﬁ <°,r
Ol0|lO|l© PBC-10S PBC-15S PBC-25S PBC-40S g
M o|m|m =
ol oa|o|a T
A|F|A|C|AD|A|E|A|B|C|D|E|F|GH|AIB|C|D|E|F|G|H|A|B|C|D|E|F |G|H|AB|C|D|E|F|G/H| d d | s | r | h
04T102-EW o000 00000 0,2(2,2
04T104-EW |o/e/0/0|e0/0/0® Rl i e 0,4/2,0
05T102-EW o000 0000 0,224
05T104EW [o|0o/e @0 0/0® 556 12,50/1,98 5,60 o T5 5
050202-EW oo oooo000 0,2(2,4
050204-EW o000 0000 Rl G i i 0,4|2,2
060202-EW 0000000 02|34
060208-EW oo oooo0o0 il e i s 0,8/2,8
@ = ex stock ordering example: CPGW060208-E-40-EW page 2-21

O = on short call




TURNING ‘ 1ISO

Standard tipped corners (positive)
uncoated coated dimensions
insertsize| © | 2| & | §
O|lolo| O PBC-10S PBC-15S PBC-25S PBC-40S
0N Mmoo M
[~ W - W - W -

A|F|A|C|AIDIAE C|DIE|F AB|C|D|E|F|G/H|AB|C|D|E|F|G B|C|DIE|F|IGH| d
070202-EW o o (e @
070204-EW o o (o @ 6,35 (2,80|2,38| 7,75|0,4|3,5
070208-EW o o (o @ 0,8|3,0
11T302-EW || (@ |® |® 0,2/3,9
11T304-EW |@© @ (@ |® 9,562 |4,40(3,97|11,60|0,4 3,5
11T308-EW |@ (@ [® |® 0,8/3,0

Standard tipped corners . " ; ' s ;
EW 2MC
uncoated coated dimensions
e B =

- - o o Ie] (=] !
insertsize| <= [ = | & | ¥

Olo|lo| O PBC-10S PBC-15S PBC-25S PBC-40S i ’

[«'a I I O ' T 2 | ~

[~ Y - W - W -

A|F|A|C|A|D|A|E C|D|E|F A|B|C|D|E|F|G|H|A|B|C|D|E|F |G B|C|D|E|F|G|H| d r | |
070202-EW o o000 00 0,2|3,9
070204-EW o o/0o00000 0,4/3,5
070208-EW oooo0o000 0,8|3,0
070202-2MC ) o @ a0 oo o000 o000 o oeo00e0 6,35/2:80\2,38) 7,75 0,2/3,9
070204-2MC o o o |® 0000 o000 o0 ooceoe o o000 0,4/3,5
070208-2MC ) e @ o0e0 o ooo0oe 000 o00e eoooo0o0e 0,8/3,0
11T302-EW oooo0o00 0,2|3,9
11T304-EW |o/o|(0 o/0/®|0® 0,4/3,5
11T308-EW oooo0o00 0,8|3,0
117302-2MC (@@ o000 o0e0 o eooe o000 o oo @ L o ) el I 0,239
11T304-2MC ||| o|o®(®/® 000 o oooooecooooee ooeoo00e 0,4/3,5
11T308-2MC |®@|® ool0o0 0000 o oooe ooe oo eooo0000 0,8/3,0
150404-EW e oo 0,4(3,5
150408-EW oo e et 0,8/3,0

page 2-21

ordering example: DCGW11T304-E-40S-2MC

@ = ex stock
O = on short call

27

o
=
=
0
=)
-




TURNING | [SO

B DCGW | 7 7 -
Solid tipped corners o « [ %
EWS

W-EWS 2MC/S

uncoated coated dimensions

- | [slz]8]s ,1 _

E insert size | @ @ a a SBC-25C SBC-40C éﬁ?@ oL

oc I

E HIA|G|A|F/IA|G|A/B|C|D|/E|F|IG|IH|A|B|C|D|E|F|G|H| d | d; s lr| L
070202-EWS o eo|0 o 0 o 0,2|3,9
070204-EWS [ BN NN BN BN NN 0,4/3,5
070208-EWS o eo|0 o 0 o 0,8/3,0
070201R/L-W-EWS o o|0 o 0 o 0,13,0
070202R/L-W-EWS o eo|0 o 0 o 6,35(2,80(2,38| 7,75|0,2/3,0
070204R/L-W-EWS e o|0o o 0 o 0,4/3,0
070202-2MC/S { BN (AN} o 0|0 ) ) [ 0,2/13,4
070204-2MC/S [ BN J e o [ BN J [ ] ® o | o 0,430
070208-2MC/S ® e o o0 [ o e ) ( B 0,8/2,6
11T301R/L-W-EWS o 0|0 0 0 o 0,13,0
11T302R/L-W-EWS o 0|0 0 0 o 0,2|3,0
11T304R/L-W-EWS [ AN B BN BN NN J 0,4/3,0
11T308R/L-W-EWS o 0|0 0 0 o 9,62 (4,40(3,97 | 11,60 |0,8/3,0
11T302-2MC/S o o | o [ BN J o(® o o [ [ BN J 0,2|3,4
11T304-2MC/S [ o o o o o o o e o o o o 0,4/3,0
11T308-2MC/S ° o o o o o o o |0 o o 0 o 0,8/12,6

28 @=exstock ordering example: DCGW11T304-B-25C-2MC/S page 2-21

O = on short call



TURNING | 1ISO %ﬁ%‘

A4

Sandwich tipped corners

l DNGA ,H7 ﬁ7 *‘7 _ﬁ7
Standard tipped corners @ ‘_ & ‘_
= = s s
EW MW 25C 4SC

uncoated coated dimensions

o | O o o cZD

insertsize | & | & | o | o | PBC-108 PBC-15S PBC-25S PBC-40S >

£ o2 2 =

=

A|F|A|C|AD|/AIE|A|B|C|D|E|F|GH|AB|C|D|E|F|GH|A|B|C|D|E|F|G|H|AB|C|D|E|F|GH| d
110402-EW o0 L) 0,239
110404-EW oeoo0oo00o0e 9,562 |13,81(4,76(/11,60|0,4|3,5
110408-EW e (L) 0,8(3,0
150402-EW e o000 0,2|3,9
150404-EW oo oeoo00 0,4(35
150408-EW [ (] o000 Eﬂ
150408-MW o o o @ 0,8/5,0
150412-MW o o o o 12,70|5,13(4,76|15,50| 1,2 | 4,5
150404-2SC [ J 00 00000 000 000 o000 oo 0,428
150408-2SC [ J o000 o000000O00 OO0 00000 0,8|2,6
150404-4SC [ ] 00 00000 000 000 o000 oo 0,428
150408-4SC o 00000 000O0OCGCOGCOCOGLOGOSO OO0O0CO 00006000 0,8|2,6
150604-EW oeoooo000e 0,435
150608-EW 0000000 0,8|3,0
150604-VIW |®@ @ LI ) 0,455
150608-MI\W |®/® |®o(®/®®® 0,8/5,0
150612-MM\W |@/®| ©/®0®® e 12,70|5,13|6,35/15,50(1,2 | 4,5
150604-2SC [ 00 0000 000 000 o006 oo 0,428
150608-2SC [ J o000 00000000 OO0 o000 00 0,8|2,6
150604-4SC [ 0o 0000 000 o000 o006 oo 0,428
150608-4SC o 00000 0000OC0OCOGCOGOGSO OOCGOCGO 000000 0,8|2,6

page 2-21 ordering example: DNGA150608-D-25MW @ = ex stock 29

O = on short call



TURNING | 1SO

B DNGA i;7 il‘l7 .
Solid tipped corners - k -

PC-S PC-S/4 PC-M
uncoated coated dimensions
- o o (=]
insertsize |3 & | § | O ,
insertsize |@ 2 [ 8 | & SBC-25C SBC-40C i ‘:
n n (/7] T
%/
HIA|G|A|F|A|IG|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H| d | d | s I |r|HL
150404-PCS (@ @000 @@ 0,412,8
CZD 150408PCS |® @ @ |0 @ @ @ 0,82,6
= 150412-PCS (o oo |00 |0]@ 1,2|2,4
E 150404PC-M | ® ° ° ° 12,7015,13 /4,76 15,80 {571
S 150408-PC-M | ® ° ° ° 0,8/2,6
= 150412-PC-M | ® ° ° ° 1,2|2,4
150604-PCS |@® o000 |0@]0@ 0,412,8
150608-PC-S [ BN BN BN BN NN BN J 0,8|2,6
150612-PC-S (@ o000 0@|0@® 1,22,4
150604-PC-S/4 | ® 0,4/4,0
150608-PC-S/4 | ® 12,70|5,13/6,35| 15,50 |0,8|3,6
150612-PC-S/4 | ® 1,2/3,2
150604-PC-M | ® ° ° ° 0,412,8
150608-PC-M | ® ° ° ° 0,8/2,6
150612-PC-M | ® ° ° ° 1,2/2,4
Hl DNGA = / N
Solid tipped corners
2MC/S 4MC/S
uncoated coated dimensions
- o 0 =) S
insertsize 2| & | & | & ﬁ
insertsize |8 5 | § | @ SBC-25C SBC-40C 1 z
n (7] (7] %‘ A
HIA|G|A|F|A|G|A|B|C|D|E|F|G|H|A|B|C|ID|E|F|G|H| d | d | s I |r|lL
150604-2MC/S [ } [ BN BN BN NN J [ BN NN BN NN NN ) 0,4/2,8
150608-2MC/S [ ) [ BN BN BN BN J [ AN BN BN BN BN J 0,8|2,5
150612-2MC/S [ ) [ BN BN BN BN ) [ BN NN BN NN NN J 1,2|12,2
150604-4MC/S 0 e oo 00 oo/ o0 0|0 12,70/5,13)6,35 15,50 0,42,8
150608-4MC/S [ } [ BN BN BN NN J [ BN NN BN NN NN ) 0,8/2,5
150612-4MC/S [ ) [ AN BN BN BN J [ AN BN BN BN BN J 1,2|12,2
30 @=exstock ordering example: DNGA150604-B-40C-4MC/S WA page 2-21

O = on short call



TURNING ‘ 1ISO

Fullface
VM
uncoated coated dimensions
insertsize| © | 2 | & | §
g 8 g 8 PBC-10S PBC-15S PBC-25S PBC-40S
ool
A|F|A|C|JAIDIAIE|IAB|C|D|E|F B|C|D|E|F|G|H|A|B|C|D|E|F B|C|DIE|F|G d Iy
0602M0-VM |®/®| o(e e e e 6,00(2,80| 2,38
0803M0-VM |®o/® o0 e e e 8,00|3,40| 3,18
1003M0-VM ° e o 3,18
10T3MO0-VM [ o o [l 3,97
1204M0-VM [ o o 12,00|4,40| 4,76
Fullface
uncoated dimensions
o|lw|w|l o °/
insertsize| = | = [ & | ¥ o
8 8 8 8 PBC-10S PBC-15S PBC-25S PBC-40S
ool
A|F|A|C|A|D|A|E C|D|E|F|G C|D|E|F|G|H|A|B|C|D|E|F|G C|DIE|F|G d d, Iy
060600-VM oeo0o0o00 6,35
090700-VM o o |@ 9,62
120700-VM o @ 12,70
Fullface
Double fullface
VM
uncoated coated dimensions
S .
insertsize| = | = | & | § T "
Ol0|lo|lO PBC-10S PBC-15S PBC-25S PBC-40S J =
Mo m|(mo| | °
olo|a|a |
A|F|A|C|A|D|A|E C|D|E|F|G C|D|E|F|G|H|A|B|C|D|E|F|G C|D|E|F|G d d, s r | h
090300-VM (0] UJ0) 9,52|3,81|3,18
120400-VM [ () ()0
120400-SE e o o 00 e o O e o o I SRS AT

page 2-21

ordering example: RCGX060600-E-40VM

@ = ex stock
O = on short call

TURNING



TURNING | 1SO

LA

Fullface . .
Double fullface
VM SE
uncoated coated dimensions
.S
insertsize| = | = | & | § ﬁ
ololol o] eec-os PBC-15S PBC-25S PBC-40S 3
m o|(m| o
alo|a|la |
A|F|A/CIAID/AIE|AB|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|GH|AB|C|D|E|F|GH| d d, s I | r | L
090300-VM (J0) o000
CZD 090300-SE o o o o o oo | o o |0 o |o oo 72 3,18
E 120300-SE e o o e o oo e o o ® O ©0e 12,70 3,18
120400-VM () o000
g 120400-SE e o o e o oo e o o e o oo iz ot
[
Solid
SBC
uncoated coated dimensions
- o Te} o -8~
. . Q - N <
insertsize |2/ 2 | @ | g SBC-25C SBC-40C 3
n (7] (7] L
H/A|G|A|F/IA|G|A|B|C|/D|E|F|G|H|A|B|C|/D|E|F|G|H d d | s | r |l
090300-SBC ) ® ® ® 9,52 3,18
120300-SBC () () ® ® 12,70 3,18
120400-SBC [ ] 12,70 4,76
> »
B SCGW P —
Standard tipped corners H é
EW GS
uncoated coated dimensions
insertsize| © | = [ & | §
g 8 8 8 PBC-10S PBC-15S PBC-25S PBC-40S
ol ala|a
A|F|AICIAID/AIE|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|GH|AB|C|D|E|F|GH| d
09T304-EW UOIO0I0000) 413,
09T308-EW oo o000 o 0,8(3,4
09T304-GS coooBERE 9,52(4,40/ 3,97 | 9,62 0,495
09T308-GS o000 0000 0,8/9,5
120404-EW  [ol@] | [o[e] @ 0,4[3,5]
120408-EW [ () oo o 12,70|5,50( 4,76 | 12,70|0,8|3,4
120412-EW LJ0) o0 o 1,2(3,2
32 @-=exstock ordering example: SCGW09T308-D-25EW page 2-21

O = on short call



TURNING ‘ 1ISO

'— .
Solid tipped corners
PC-M
uncoated coated dimensions
- =) 0 =) =
25| 8|3 ﬁ
insert size . 5
7] % a g SBC-25C SBC-40C
H A|G|A|F|IA|G|A/B|C/ID/E|F|IGIH|A|B|C|D|E|F|G|H| d | r | |
090304-PC-M [J ) ® 0,4(3,0 )
090308-PC-M ) o o o o 9,52 3,18 | 9,52|0,8(2,8 >
090312-PC-M o [ [ ] 1,212,6 —
120404-PCM |@|® | @ ° ° 0,43,0 E
120408-PC-M [ BN BN BN NN BN NN J 12,70 4,76 112,70|0,8|2,8 )
120412PCM (@@ | @ ° ° 1,2/2,6 -
B SNGN ,
Sandwich tipped corners e«
-
Double fullface
SE 8SC
uncoated coated dimensions
. . o|lw|w| o
insertsize| <= | = | & | &
OOl PC-10S PBC-15S PBC-25S PBC-40S
Mo m|mo| @
alala|a
A|F|A|C|AID|A|E|A|B|C|D|E|F|GH|AB|C|DIE|F|G|H(A[B|C|DIE|F|GH|A|B|C|D|E|F|G|H| d Iy
090308-SE o o o o o oo e o @ e o (@@ 952 3,18| 9,52/0,8
120308-SE e o o o o oo o o (@ o o 00|12,70 3,18/12,70 0,8
120408-8SC 0000000 000000C0OCOCGOCOLOOGOGOGS OO0GOGOGOOGOOO 08| 28
120412-8SC [} (00 ) 0000 00 0000 o000 000 12| 2,6
120408-SE o o o o O oo e o o e o oo 1,21 ol 1210 0,8
120412-SE [} [ ) o O oo e o O o o oo 1,2
Solid
SBC
uncoated coated dimensions
- o n o S
8 o | 8| 3
insert size ! 5
n g g 9, SBC-25C SBC-40C
H A|G|A|F|IA|G|A|/B|C/ID/E|F|G/IH|A|B|C|D|E|F|G|H| d | r | |
090304-SBC [J ) ) ® 0,419,5
090308-SBC () () () ® 9,52 3,18 0,8]9,5
090312-SBC [J [J ) ® 1,219,5
page 2-21 ordering example: SNGN090312-F-SBC25 @ = ex stock 33

O = on short call



TURNING
L‘

B SNGA [N

Standard/Sandwich tipped corners
Double fullface

EW 8-SC SE
uncoated coated dimensions
insertsize| © | 2 [ & | §
Olo|lo|o PBC-10S PBC-15S PBC-25S PBC-40S
Mm o|(m|m
ool
A|F|A|C|AID|A|E|A|B|C|D|E|F|G/H|AB|C|D|E|F|GH|AB|C|D|E|F|G|H|AB|C|D|E|F|GH| d di | s I r | kL
o™ 120404-EW oo oeeooo 0,4|35
— 120408-EW ooo0ooo0o000 0,8/ 3,4
E 120412-EW o0 00000 1,2 3,2
o 120408-8SC 0000000 000000000000 000000000000(12,70/5,13(4,76/12,70/0,8] 2,8
D 120412-8SC [} o0 0o 00 oo 00000 o o0 0eoee 12| 2,6
- 120408-SE o o o e o oo e O o e o oo 0,8
120412-SE o o o o o oo e O o o o oo 1,2
- ’

B SNGA - PN

Solid tipped corners 3

PC-S PC-M
uncoated coated dimensions
- o IT) =) =9
2l & (NN L E
insert size g . | 5
7)) g a g SBC-25C SBC-40C :
HIA|G|IA|F/IA|G|A|/B|C|D/E/FIGIH A|B|C|D|E|F|G|H d d, s | r| h
120404-PC-S [ BN BN NN BN BN NN ) 0,4/ 3,0
120408-PC-S o o o000 0 0,8 2,8
120412-PC-S o o000 0|0 1,2| 2,6
120404-PC-M (] ([ ] [ [ L2200 Dl 2l 0,4/ 3,0
120408-PC-M (] o [ [ 0,8/ 2,8
120412-PC-M | ® ° ° ° 1,2| 2,6
34 @ =exstock ordering example: SNGA1204012-G-10PC-M WA page 2-21

O = on short call




TURNING ‘ 1ISO

Standard tipped corners u
EW
uncoated coated dimensions
insertsize| © | 2| & | §
[SENSH NSNS PBC-10S PBC-15S PBC-25S PBC-40S
M o|m| @
olo|a|a
A|F|A|C|AIDIAE C|DIE|F C|D|E|F|G|H|A|B|C|D|E|F|G C|D|IE|F|IGIH| d di| s I r | |
120308-EW oo o o e 0,8|3,4
120312-EW o e e o ety 3,1812,70 1,2(3,2 (ZD
=
oc
-
[
B SPGW y y
//'\. - -
Standard tipped corners H
EW GS
uncoated coated dimensions
insert size C-T’ 3 ﬁ s,r
Qoo © PBC-10S PBC-15S PBC-25S PBC-40S
M o|mlm
alo|a|a
A|F|A|ICIAD/AIEIAB|C|D|E|F C|D|E|F|G|H|A|B|C|D|E|F|G C|D|IE|IFIGH| d d, s | r |l
09T304-EW o e o0 o 0,4[3,5
09T308-EW o0 o o e 0,8(3,4
09T304-GS oo o o e I [ LT | AT 0,4/9,5
09T308-GS o0 o o e 0,8(9,5
120404-EW e o0 o 0,4[3,5
120408-EW oo o o o 12,70|5,50|4,76/12,70 (0,8 |3,4
120412-EW [ () o o 1,2 (3,2
Fullface
uncoated coated dimensions
insertsize| = | = | & | §
[SRNSN NS RNS) PBC-10S PBC-15S PBC-25S PBC-40S
M o|m|l o
alo|a|a
A|F|A|C|A|D|A|E|A|B|C|D|E|F C|D|E|F|G|H|A|B|C|D|E|F|G C|D|IE|F|IGIH| d
060102-VM oo o0 O
060104-VM o0 o0 o 3,97 1,58 0,4(6,5
060108-VM oo o0 o 0,8/6,5

page 2-21

ordering example: TBGN060102-A-10VM

35

@ = ex stock
O = on short call



TURNING | SO

>
(O]
g B TBGW
2 Fullface
=
(&)
T}
=
uncoated coated dimensions
d js
- - [=2Ts) o o
insertsize| < | = | & | ¥ I
g 8 8 g PBC-10S PBC-15S PBC-25S PBC-40S s ]
ala|lala A
A|F|A|C|A|D|A|E C|D|E|F|GH|AB|C|D|E|F|GH|AB|C|DIE|F CIDIE|FIGH| d d, s | r |1
) 060102-VM |e/®| | (e|®| |® 0,2/6,5
= 060104-vM |o@| | [ole] o 397 | 230|158 [04]65
2 060108-VM o e oo o 0,8(6,5
oc
-
-
’L
Standard tipped corners (positive)
EW
(O uncoated coated dimensions
= s
> . . olw|w|o j
@) insertsize| <= | = | & | ¥ )
o 3 g g g PBC-10S PBC-15S PBC-25S PBC-40S o
oc aoa|a|a L
(O]

A|F|A|C|A|D|A|E C|D|E|F|GH|AB|C|D|E|F|G|H|AB|C|DIE|F CIDIE|FIGH| d d, s r | I
090202-EW e o o @ 0,2(3,8
090204-EW e o o @ 200\ Peid)| 2iEis) | S 0,4|3,5
110202-EW e o o @ 0,2(3,8
110204-EW e o @ @ G0 PRt ets) AN 0,435

36 @ = ex stock
O = on short call

ordering example: TCGT110202-A-40EW page 2-21




TURNING ‘

Standard tipped corners / / /
uncoated coated dimensions
S
228 g
insertsize | & | | O | O PBC-10S PBC-15S PBC-25S PBC-40S )
[/ I ' T (s 2 | [
aafla|a v
A|F|A/C|AD|A|E|A|B|C|D|E|F|G|H|A(B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|AB|C|D|E|FIG|H| d | di | s | r L
090202-EW |e®| | |e/e/e/e® 02 38 o
090204EW__|0/0/0/0[e[0/e/e 0,4 35 =
090208-EW |@® oooe 0,8| 3,0 =
090202-3MC o (o |0 N0 oo | |0 N0 5,56|2,50/2,38| 9,60(0,2| 2,6 DD:
090204-3MC [ JC N ) o000 oo o o oo o 0000 0,4 2,2 -
090208-3MC o oo oo @ o0e ° (100 0,8 1,8
090204-GS |ee | (ejeje® 0,4 9,6
110202-EW |o|e| | |o|e|@|® 0,2| 3.8
110204EW |o|o|o/0/0(0|0|® 0,4| 35
110208-EW |[o|o| | |o|e|0|® 0,8 3,0
110202-3MC e O o o000 o0 [ ] o000 o 0,2 29
110204-3MC o000 © 000000 o000 o0 o o0e0eoo0 6,35/2,80/2,38| 11,00 0,4/ 25
110208-3MC e 000 o000 o o0 0o o0 o0 e 0,8 2.1
110204-GS o0 o000 0,4/ 11,0
110208-GS ° o @ 0,8/ 11,0
16T304-3MC o @00 0 0 e @ eoo00 @ 0,4/ 3,2
16T308-3MC o0 0o o000 oo o O o000 00000 0,8 2,7
e o o o 9,52/4,40(4,40| 16,50 e
16T308-GS ° o @ 0,8/ 16,5
Solid tipped corners
PC-M
uncoated coated dimensions
- o o o
2l o | &8 3
insert size g :
v a @ @ SBC-25C SBC-40C
H|A/G|A|F|A|G|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H| d |d | s I |r|h
160404-PC-M [J ) () ® 0.4/3.0
160408-PC-M | ® ° ° ° 9,52 4,76 16,50 |0,8|2,6
160412-PC-M | ® ° ° ° 1,22,4
page 2-21 ordering example: TCGW110204-D-15S-3MC @ = ex stock 37

O = on short call



o
=
=
0
=)
-

38

LA

TURNING

Solid
SBC
uncoated coated dimensions
[ o n (=]
8 ol 8 3
insert size . .
(7)) g g g SBC-25C SBC-40C
HIA|G|A|F|A|G|A|B|C|D/E|F|G|H|A|B DIE|F|G|H d Iy
110304-SBC [ ] (] [ )
110308-SBC (] (] [ () 6,35 3,18| 11,00 |0,8
110312-SBC ° ° ° ° 1,2
Double fullface
uncoated coated dimensions
- - o o Lo (=]
insertsize| = | = | & | ¥
OO o PBC-10S PBC-15S PBC-25S PBC-40S
[o'a I <'a T I ='= I a |
[« W - W - W - 1
A|F|A|C|AIDIAE|AB|C|D|E|F|G|H|A[B|C|D|E|F|G|H|A|B|C|D(E|F|G/H|A|B|C|D|E|F|GH| d Iy
110304-SE o o (@ e o 0o e o (@ o o (0o 0,4
110308-SE o o o o o oo/ | o o @ o o ojo| 535 | [318]11.00 7"
160404-SE o o @ e o 00 o o (@ o o oo 0,4
160408-SE o o (o e o oo e o o e @O (@@ 952 4,76|16,50 | 0,8
160412-SE o o (@ o o @0 o o (@ o o (0o 1,2
B TNGA e e =
_ ~
Standard-/ Sandwich tipped corners
Double fullface EW 6SC
uncoated coated
e 2|8 9
insertsize [ & | | O || PBC-10S PBC-15S PBC-25S PBC-40S
0| @o|m|o
[« W - W - W - 1
A|F|A[C|AD|AIE|IAB|C|D|E|F|G|H|A|B|C|D|E|F|G|H|AB|C|D|E|F|G[H|AB|C|D|E|F|GH| d
110304-EW |o/@| |@|eo|®/®®
110308-EW |o/@| |@|eo|®@/®® 08125
110304-SE o o @ e o 0o e o | o o (@00 6,35/2,26/3,18/ 11,00 0,4
110308-SE e o (@ e o @0 o o @ o o (@00 0,8
160404-EW o e o0 0o 0,4 |35
160408-EW o0 eoeoeoo0e 0,8|3,0
160412-EW  |@|® eooeoe 1,226
160404-6SC ° 00 ooooe oo ooe oo (o0 0,428
160408-6SC ooooooe (0ooooceooeceeeeee e/e/®/® 00 ee(9523,.81/4,76/16,50| 0,8 | 2,5
160412-6SC ° 100 eooooo oo oo (00000 1,222
160404-SE o o @ o o @0 o o @ o o oo 0,4
160408-SE o o @ o o @0 o o @ o o (0o 0,8
160412-SE o o @ o o @0 o o @ o o (@0 1,2

@ = ex stock
O =on short

call

ordering example: TNGA160404-E-40EW

page 2-21




TURNING ‘ 1ISO

'C

B TNGA e [ 1 5-

Solid tipped corners

PC-S PC-M PC-M/4
uncoated coated dimensions
[ o 7] (=]
a . (8} - N <
insertsize |8 @ [ 8 | & SBC-25C SBC-40C
(7] ) ()
HAIGIA|F|IA|G|IA|B|CID/E|F|IG/IH|A|B|C|D/ E|F|G|H d r| kL
160404-PC-S o o 060 0 0 o 0,4/3,0
160408-PC-S ® e 6|0 6 o o 0,8/2,6 (O]
160412-PC-S [ BN BN BN NN BN BN J 1,212,4 2
160404PCM |@®| @ @] |® 0,4/3,0 =
160408-PC-M [ ) o [} (] 9,52 |3,81(4,76|16,50(0,8| 2,6 oc
160412-PC-M | ® ° ° ° 1,2/2,4 -
160404-PC-M/4 | ® 0,445 ~
160408-PC-M/4 | ® 0,8/4,2
160412-PC-M/4 | ® 1,2/ 4,0
L 4 &= 4 e
Solid tipped corners ) Ny
3MC/S 6MC/S
uncoated coated dimensions
- o Lo (=)
insertsize |3 & | & | 3
insertsize |@| J a a SBC-25C SBC-40C
(7] 7 7
HIAIGIA|F|IA|G|IA|B|C|ID/E|F|G/IH|A|B|C|D E|F|G|H d Iy
160404-3MC/S [ BN J [ BN BN J [ AN BN NN NN BN ) 3,0
160408-3MC/S e/ o o0 0 0 o e/ o o 0o 0 00 2,6
160412-3MC/S |0 e o0 @ o o o 0o 0|0 1,2|2,4
160404-6MC/S (2K (KA ole/o |0 0| 0| e 52 3814761650 0,4/ 3,0
160408-6MC/S e/ o o0 0 0 o oo o0 0o 0 o0 0,8/2,6
160412-6MC/S (2K [ KKK o o 0o 0 0 o0 o 1,2|2,4
Standard tipped corners /
EW
uncoated coated dimensions
5=
- . o | O o o
insertsize| <= | = | & | &
Qoo © PBC-10S PBC-15S PBC-25S PBC-40S
Mn MMM =
[~ W I - W - W - '
A|F|A|C|AIDIAIE|AB|C|D|E|F|G|H|A[B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H| d d, s | r | I
110302-EW [ o O 0,2(3,8
110304-EW o0 000000 6,35(3,40(3,18/11,00|0,4| 3,5
110308-EW [ o o 0,8/3,0
page 2-21 ordering example: TNGA160408-B-40C-6MC/S @ = ex stock 39

O = on short call



TURNING

l TPGN |
Standard tipped corners / , ’
EW GS VM

uncoated coated dimensions
_|elelals j
insertsize [ | S| o | & PBC-10S PBC-15S PBC-25S PBC-40S i
g2 e e =
A|F|A|C|A|D|A|E|A|B|C|D|E|F|GH|AB|C|DIE|F|GH(AB|C|DIE|F|GH|AB|ICIDIE|FIGIH| d [di| s | r Iy
110302-EW LJO) o0 oo 0,2 3,8
o 110304EW  |0/0/0/o|o/0/0le 0,4 35
Z 110308-EW JO) JOICI0) 0,8/ 3,0
= 110304-GS o o @ @ 6,35 3,18(11,00(0,4| 11,0
g 110308-GS ) e o 0,8 11,0
- 110304-VM e o o @ 0,4/ 11,0
110308-VM [ o o 0,8/ 11,0
160304-EW o0 o000 0 0,4/ 35
160308-EW J0) o000 0,8/ 3,0
160304-GS o o o o 9,52 S st 0,8/ 16,5
160308-GS ) e o 0,8 16,5
B TPGW - -
Standard tipped corners F/ F’
EW GS
uncoated coated dimensions
ole|glg
insertsize [ & | O | O | | PBC-10S PBC-15S PBC-25S PBC-40S
e ee e
A|F|A|C|AID|A|E|A|B|C|D|E|F|G/H|AB|C|D|E|F|G|H|AB|C|DIE|F|G/H|AB|CIDIE|FIGH| d | di | s | r I,
090202-EW ) o0 o 02| 38
090204-EW oo o000 o0 5,56(2,50(2,38| 9,60/0,4| 3,5
090204-GS o o o @ 0,4 9,6
110202-EW J o0 o 0,2 3,8
110204-EW ) o000 6,35(2,80(2,38(11,00(0,4| 3,5
110208-GS ) e @ 0,8/ 11,0
110302-EW JO) o000 02| 38
110304-EW o0 o000 0 0,4/ 35
110308-EW UJO) o000 6,35(2,80|3,18(/11,00/0,8| 3,0
110304-GS o000 0000 0,4| 11,0
110308-GS 0 o000 0,8/ 11,0
160304-EW oo oeeoo00 0,4 35
160308-EW JO) o0 oo 9,52(4,40|4,76/16,50/0,8| 3,0
160308-GS ) e @ 0,8| 16,5
40 @ =exstock ordering example: TPGW160308-F-10GS page 2-21

O = on short call



TURNING ‘ 1ISO

B VBGW - ' '
Solid tipped corners ‘y ‘y S
EWS

2MC-S 2MC-S/4
uncoated coated dimensions

- o o (=)

8 o | 8| 3
insert size g .

7 g 51, g SBC-25C SBC-40C

HAIGIA|F|IA|G|IA|B|CID/E|FIGIH|A|B|C|D/ E|F|G|H
110202-EWS [ BN BN BN BN BN ) 0,2/3,5
110204-EWS [ BN BN BN NN BN ) 6,50 (2,90(2,38| 11,10 0,4/3,1 CZD
160402-EWS [ BN BN BN BN BN ) 0,2/3,5 —
160404-EWS o ojeo 0o 0,4/3,1 E
160408-EWS [ BN BN BN BN BN ) 0,8/2,8 S
160402-2MC-S [ BN BN BN BN BN ) 0,2/3,5 -
160404-2MC-S [ AN BN BN NN BN ) 9,52 [4,40|4,76| 16,60 |0,4| 3,1
160408-2MC-S [ BN BN BN NN BN ) 0,8/2,8
160404-2MC-S/4| ® 0,4/4,4
160408-2MC-S/4| @ 0,8/4,2
160412-2MC-S/4| ® 1,2/ 4,0

Standard tipped corners # &
MW 2MC
uncoated coated dimensions

elel8 9
insertsize [ | S| o | & PBC-10S PBC-15S PBC-25S PBC-40S

m| @o|ol |

ool

A|F|A|C|AID|A|E|A|B|C|D|E|F|GH|AB|C|DIE|F|G|H|A[B|C|D|E|F|G|H|A|B|C|D|E|F|G|H
110202-MW |e/®| |o|e/®/@/®
110204-VIW |(@ ® ®®®©®® e 6,50(2,90/2,38 | 11,00 |0,4| 4,5
110208-MW [ JCJ o0 0o 0,8/4,2
160402-MW [ JC ) e o 0,2|5,3
160404-MW 000000 O 0,4/5,0
160408-MW  |@|@ o0 o 0,8/ 4,4
160412-MW [ () oo o 9,52 (4,40| 4,76 | 16,50 |1,2| 3,9
160416-MW [ o o 1,6/3,56
160404-2MC o o000 o000 O© 060 o000 [ JC 0 0 Ja ) 0,4/3,1
160408-2MC [ JCJC I 00 o000e o 0000060 O000O0OCO 0,8/2,5
page 2-21 ordering example: VBGW160404-E-10S-2MC @ = ex stock 41

O = on short call



TURNING | 1SO

LA

Bl VCGT =

Solid tipped corners (positive)

EWS
uncoated coated dimensions
- o o o
8o | &8 3
insert size g .
(77) a 9, 9, SBC-25C SBC-40C
HIA|G|A|F|IA|G|A|/B|C|D/E/IFIG|IH|A|B|C|/D|E|F|G|H| d d, s I r| h
070202-EWS [ (] [ 0,2| 3,5
CZD 070204-EWS ° ° ° il i e 0,4/ 3,2
= 110202-EWS [ (] [ 0,2| 3,5
E 110204-EWS o (o |o 6,35 |2,90(3,18| 11,10 [,
130302-EWS [ (] [ 0,2| 3,5
E 130304-EWS [ (] [ e 0,4| 3,2
160402-EWS [ () ) 0,2| 3,5
160404-EWS ° ° ° 9,52 |4,40(4,76| 16,60 |0,4| 3,2
160408-EWS [ (] [ 0,8/ 2,8

H VCGW P P

Solid tipped corners

PS

EWS 2MC-S 2MC-S/4
uncoated coated dimensions
- o o o S —
25| 8|3 !
insert size ! . F
7 3 g g SBC-25C SBC-40C L
HIA|G|A|F/IA|G|A|/B|C|/D|E|F|IGIH|A|B|C|D|E|F|G|H| d |di| s | r| h
070202-EWS (A I B K 0,2|3,5
070204-EWS o 0|0 0 O 3,9712,2012,38 6,90 0,4/ 3,2
110302-MC-S o 0|0 0 O 0,2|3,5
110304-MC-S o o0 0 o 6,35(2,90(3,18| 11,10 0.4 3.2
130302-EWS o 0|0 0 O 0,2/35
130304-EWS o 0|0 0 O 7,9413,4013,18) 13,30 0,4/ 3,2
160402-EWS o 0|0 0 O 0,2|3,5
160404-EWS (A I B K 0,4/ 3,2
160408-EWS o 0|0 0 O 0,8/2,8
160402-2MC-S o 0|0 0 O 0,2/|3,5
160404-2MC-S o 0|0 0 O 9,52|4,40|4,76| 16,60 |0,4| 3,2
160408-2MC-S (A I B K 0,8/2,8
160404-2MC-S/4| ® 0,4/ 4,4
160408-2MC-S/4| ® 0,8/ 4,2
160412-2MC-S/4| ® 1,2/ 4,0
42 @ = ex stock ordering example: VCGW070202-F-25EWS page 2-21

O = on short call



TURNING ‘ 1ISO

B VCGW 'S =

Standard tipped corners

MW 2MC
uncoated coated dimensions

2| o I
insertsize | | S| 0| & PBC-10S PBC-15S PBC-25S PBC-40S

Mo m|o| @

alala|a

A|F|A|C|A|D|A|E|A|B|C|D|E|F|G|H|AB|C|D|E|F|G|H|AB|C|DIE|F|GH|AB|ICIDIE|FIGH| d | di | s | r Iy
070202-V\W |®/®| o(®®®® 0,2| 3,8
070204-MW |o/®o/ @000 00 3,97/2,20/2,38) 6,90 0,4 3,5 g
110302-MW |e/® @@ ®@®® 0,2| 4,7 —
110304-MW__ |o|o/e/e[e/e/e|® 04| 45 E
110308-MW (@@ LJO0) 6,35(2,90/3,18/11,00(0,8| 4,2 S
110304-2MC o 0000 o000 © oo L JC L) o000 o 0,4| 3,1 |
110308-2MC 00 e0e 000 o000 o 00000600 ©00000 0,8 25
160402-MW |e0/® @@ ®@®® 0,2| 5,3
160404-MW 0000006000 0,4| 55
160408-VI\W @@ ® ®(®® ® O 08| 4,4
160412-MW |o/® @ @@ ®®® SLer LY o6 | Gatt 1,2| 3,9
160404-2MC o 0000 o000 © 00 o00e o000 o 0,4| 3,1
160408-2MC 00 0ee 00 000 o 000060 ©00000 08| 25
Solid tipped corners
PC-S PC-M PC-M/4
uncoated coated dimensions

[ o 7] (=]

8 o | 8| S
insert size ¥ ’

7] 3 g 53’ SBC-25C SBC-40C

H A|G|IA|(F/IA|G/A|B|C|ID/E|F|GIH/A|B|C|D E|F|G|H
160402-PC-S o o oo 0o 0 o
160404-PC-S ® & 6|0 6 o o
160408-PC-S (BN BN AN AN AN BN )
160412-PC-S o o oo 0o 0 o
160404-PC-M [J [J ) () 0,4/2,8
160408-PC-M [J () ® ® 9,523,81/4,76/ 16,60 0,8/2,4
160412-PC-M [J () ® ® 1,2|12,2
160404-PC-M/4 | ® 0,4/ 4,4
160408-PC-M/4 | ® 0,8/4,2
160412-PC-M/4 | ® 1,2/ 4,0

page 2-21 ordering example: VNGA160408-F-10-PC-M @ = ex stock 43

O = on short call



o
=
=
0
=)
-

44

I BECKERD

A

TURNING

Standard tipped corners
Sandwich tipped corners
MW 4SC
uncoated coated dimensions
insertsize| © | = [ & | §
Ololo|O PBC-10S PBC-15S PBC-25S PBC-40S
M| o|mo|@
ola|la|a
A(F|A[C|JAD|AE C|DIE|F C|D|E|F|G|H[A|B|C|DI|E|F C|D|E|F d | d | s | r | |
160404-MW |o|o|0 0|0 |0|0|® 0,4/5,0
160408-VIW |® ® ®®/®©® 0 e 0,84,4
160412-MW ® o (@ 9,52|3,81|4,76/16,50| 1,2 (3,9
160404-4SC o0 e o000 o000 o000 o0 0o 0,4(2,8
160408-4SC (000 ) 000000000000 o000 0,8|2,2
Fullface
uncoated coated dimensions
insertsize| © | 2| & |
[SENSHINSRNS] PBC-10S PBC-15S PBC-25S PBC-40S
M| o|o| @
ola|la|a
A|F|A|C|AD|A E C|D|E|F C|D|E|F|G|H|AB|C|D|E|F C|D|E|F d Iy
020102L-VM |e®® |®®®® 0,248
020401L.VM _|o/0| |e[e]e|0/e® <l | 2l e 0.4]48
Fullface
uncoated coated dimensions
insertsize| © | = [ & | §
218188 PBC-10S PBC-15S PBC-25S PBC-40S
olao|la|a
A(F|A[C|IAD|AE C|DIE|F C|DIE|F|G|H|A|B|C|D|E|F|G CD|E|F|G d
020102-VM o000 0000
020104VM__ |e/0] |oe/0le/e Sl 2 s 04127
@ = ex stock ordering example: WCGW020104-A-40VM page 2-21

O = on short call




TURNING ‘ 1ISO

= & -
B WNGA ¢ =~ ¢ = X
Solid tipped corners V ‘# d
PC-S PC-M PC-M/4
uncoated coated dimensions
- o 10 =) -1
2 5|8 8
insert size ! =
7] % % g SBC-25C SBC-40C
H A|G|A|F|IA|G|A/B|C/ID/IE|F|IGIH|A|B|C|D|E|F|G|H| d r| h
080404-PC-S [ AN BN BN NN BN BN J 0,4/ 2,8 (&)
080408-PC-S o o oo 0o 0 o 0,8/ 2,6 =2
080412-PC-S o o oo 0o 0 o 11,2 2,4 E
080404-PC-M [ ) [ ] [ (] 0,4/ 2,8 oc
080408-PC-M [J [J ) ) 12,70|5,13(4,76| 8,50 |0,8| 2,6 o
080412-PC-M [ [ ] [ [ ] 1,2/ 2,4 -
080404-PC-M/4 | ® 0,4/ 4,5
080408-PC-M/4 | ® 0,8) 4,2
080412-PC-M/4 | ® 1,2| 4,0

.| "
B WNGA & (= ¢ &
Standard tipped corners v J
Sandwich tipped corners ' '
EW MW 6 SC
uncoated coated dimensions

olw|w|e ghin
- o | RSN T L
insertsize | | O | O | O PBC-10S PBC-15S PBC-25S PBC-40S

M oo @

[-o - v - v -

A|F|A|C|AD|AIE(A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A(B|C|D|E|F|G|H|A|B|C|D|E|F|GH| d r| h

080404-EW |@/® o000 @® 0,4 31
080408-EW CIC 000 ) 08| 2,8
080412-EW e o0 oo 12| 2,5
080404-MW |@/®| o(@@0@® 0,4| 53
080408-MW |@/®| o(@@ 0@ 0,8| 5,0
080412-MW |@|® o0 eoe 12,705,13|4,76|8,50(1,2| 4,7
080404-6SC [ ) o0 e 0000 o000 o000 o006 oo 0,4 2,8
080408-6SC 0000000 000000000000000 00000000 08| 2,5
080412-6SC [ o000 0000 000 o000 000000 1,2| 2,2
080404W-6SC [ J 0o 00000 000 000 o060 oo 0,4 2,8
080408W-6SC 0000000 000000000000000 00000000 08| 2,5
page 2-21 ordering example: WNGAO080404-A-10S-6SC @ = ex stock 45

O = on short call



GROOVING | FormCut

A

B BSAFR/L

Toolholder, external radial grooving

T max. = 6 mm

h, f b

T Il. -
_J

right hand shown L

Note: For right-hand toolholders use right-hand inserts,
for left-hand toolholders use left-hand inserts only.

BECKER
Tt

©
=
>
o
o
o
©

46

designation dimensions
right-hand left-hand h, h, b f L, L,
BSAFR 1616 - 12 BSAFL 1616 - 12 16 16 16 20 106 31
BSAFR 2020 - 12 BSAFL 2020 - 12 20 20 20 24 131 31
BSAFR 2525 - 12 BSAFL 2525 - 12 25 25 25 30 156 31
BSAFR 3225 - 12 BSAFL 3225 - 12 32 32 25 30 176 31

BSIFR/L

Toolholder, internal radial grooving

BECKER

right hand shown

Note: For right-hand toolholders use left-hand inserts,
for left-hand toolholders use right-hand inserts only.

T max. =6 mm

L

1

T max. =6 mm

@ = ex stock
O = on short call

designation dimensions
right-hand left-hand h, h, b f L, L, D..
BSIFR 1616 - 12 BSIFL 1616 - 12 16 16 16 28 100 18 50
BSIFR 2020 - 12 BSIFL 2020 - 12 20 20 20 32 125 18 72
BSIFR 2525 - 12 BSIFL 2525 - 12 25 25 25 37 150 18 110
BSIFR 3225 - 12 BSIFL 3225 - 12 32 32 25 37 170 18 110
B Spare parts
g
CLA 3103 SCR 1303 KEY 2104 VAR 5101

page 2-21




GROOVING | FormCut

B BFSN T
External grooving {izj
-
right hand shown
uncoated coated
o Is] Ie] (=) - a
. - el2& dimensions
insertsize | &1 5| d S| peC-10s PBC-15S PBC-25S PBC-40S
[w'a I <o T ' I |
o | o | o o
AlF|A/C|AIDIAIE|AB|C|DIE|F|G c|p|E|F|G|H|AB|C|D|E|F CIDIE|F|GIH| W T r r
BFSN-2,5-R/L ° ° 2,5 4 0,2
BFSN-3,0-R/L ° ° 3,0 6 0,2
BFSN-3,5-R/L ° ° 3,5 6 0,2
BFSN-4,0-R/L ° ° 4,0 6 0,2 |0,40
BFSN-4,5-R/L ° ° 4,5 6 0,2
BFSN-5,0-R/L ° ° 5,0 6 0,2 | 0,40
T W + 0,04
WEFSY el
External grooving and turning ( i
right hand shown
uncoated coated
o Lo o O - A
. . SI2I8 dimensions
insertsize | & &l S| peC-t0s PBC-15S PBC-25S PBC-40S
[wa I <o T == I |
o o (- % o
AlF|AC|ADIAIE|A|B|C|DIE|F|G C|D|E|F|G|H|A|B|C|DIE|F CD|E|FIGH| w T r r
BFSV-3,0-R/L ° ° 2,5 4 0,2
BFSV-3,5-R/L ° ° 3,0 6 0,2
BFSV-4,0-R/L ° ° 3,5 6 0,2
BFSV-4,5-R/L ° ° 4,0 6 0,2
BFSV-5,0-R/L ° ° 4,5 6 0,2
& T W + 0,04
WEFIN ‘]
Internal grooving ( -
right hand shown
uncoated coated
o Is] o o - o
. - - | - | &8 | & dimensions
insertsize | & 5l G| peC-10s PBC-15S PBC-25S PBC-40S
[wa I <o T I <' I  |
o | o | | o
AlF|A/C|AIDIAIE|AB|C|DIE|F|G c|p|E|F|G|H|AB|C|D|E|F CD|E|FIGH| w T r r
BFIN-2,5-R/L oo 2,5 3 0,2
BFIN-3,0-R/L NEROD 3,0 6 0,2
BFIN-3,5-R/L o | |oe 3,5 6 0,2
BFIN-4,0-R/L oo 4,0 6 02 | 04
BFIN-4,5-R/L 0 4,5 6 0,2

page 2-21

ordering example: BFSN2,5LF-PBC10 R=0,2

@ = ex stock
O = on short call

GROOVING

47



©
=
>
o
o
o
©

48

ZN  GROOVING | FormCut

A

W BFIV T weom
Internal grooving )
and turning \iZj]
R
right hand shown
uncoated coated
o Is] Ie] (=] - A
. . SlI218 dimensions
insertsize | & 51| PBC-10S PBC-15S PBC-25S PBC-40S
M o|@o|mo
olao|la|a
A|F|A|C|IAD/AE|IAB|C|D|E|F|G|H|AB|C|D|E|F|GH|A/B|C|D|E|F|G|H|AB|C|D|E|F|G|H] W T r r
BFIV-3,0-R/L oe 3,0 6 0,2 0,4
BFIV-3,5-R/L [ ] o0 B 6 0,2 0,4
BFIV-4,0-R/L [ o0 4,0 6 0,2 0,5
BFIV-4,5-R/L [ 485 6 0,2 0,5
BFIV-5,0-R/L [ 5,0 6 0,2 0,6
T W + 0,04
WoFRY ‘el ]
N
External copying \ i
-
right hand shown
uncoated coated
o 7] Te] (=] o q
. . - -|&| = dimensions
insertsize | & 5| &S| peC-10s PBC-15S PBC-25S PBC-40S
M o|mo|mo
olao|la|a
A|F|A|C|IAD/AIE|IAB|C|D|E|F|G|H|AB|C|D|E|F|G/H|A|B|C|D|E|F|G|H|AB|C|D|E|F|G|H] W T r r
BFRV-3,0-R/L [ o e 3,0 6 1,50
BFRV-3,5-R/L [ ] o0 3,5 6 1,75
BFRV-4,0-R/L [ ] o0 4,0 6 2,00
BFRV-4,5-R/L (] o0 4,5 6 2,25
BFRV-5,0-R/L [ ] o0 5,0 6 2,50
T W + 0,04
B BFDV \'
{
External profiling % f
right hand shown
uncoated coated
o T] w| o a q
- - -l =& = dimensions
insertsize | | &1 | &|  pBC-10S PBC-15S PBC-25S PBC-40S
M o|lo| @
ola|la|o
A|F|A|C|AID/AIE|AB|C|D|E|F|G|H|AB|C|D|E|F|G|H|A[B|C|D|E|F|GH[AB|C|DE|F|GHl W T r r
BFDV-0,2-R/L (] () 5) 5 0,2
BFDV-0,4-R/L (] (] 5 5 0,4
BFDV-0,8-R/L (] (] 5 5 0,8
BFDV-1,2-R/L (J [ ] 5 b 1,2
@ = ex stock ordering example: BFDV 1,2R-D-PBC25 page 2-21

O = on short call



GROOVING ‘ FormCut

>
o
H BFTV T W+ 0,08 o
— — =
. (@)
External threading =2
(partial profile) S
L
-
right hand shown
uncoated coated
(= Ts) o o . o
. . =L B = dimensions
insertsize | & 61 S| pBC-10S PBC-15S PBC-25S PBC-40S
M o(o|a
olafla|a
A|F|A|C|IAD/AE|IAB|C|D|E|F|G|H|AB|C|D|E|F|G/H|A|B|C|DIE|F|G|H|AB|C|D|E|F|G|H] W T r r (&)
BFTV-0,10-R/L [ ] e o 5 5 0,10 Z
BFTV-0,14-R/L [ ] e o 5 5 0,14 =
BFTV-0,18-R/L ° o o 5 5 |08 =
BFTV-0,21-R/L [ ] e o 5 B 0,21 (=
BFTV-0,25-R/L [ ] e o 5 5 0,25
BFTV-0,28-R/L [ ] e o 5 5 0,28
BFTV-0,36-R/L e o 5 B) 0,36
BFTV-0,43-R/L e o 5 5 0,43
)
Size of radius for metric ISO-thread. Z
>
Size of Pitch P Pitch P Pitch P o
radius (max.) (min.) (average) g
r=0,10 P=0,80 P=0,69 P=075 o
r=0,14 P=1,12 P =097 P = 1,00
r=0,18 P=1,44 P =125 P=1,35
r=0,21 P=1,68 P=1,46 BERP55
r=0,25 P =2,00 P=1,74 P =187
r=0,28 P =224 P=1,95 P=2,10
r=0,36 P =2,99 P = 2,50 P=2,70
r=0,43 P =3,44 P=2,99 P =3,20
page 2-21 ordering example: BFTV0,25R-D-PBC25 ® =exstock 49

O = on short call




BORING | MiniCut

A%
B Boring bars solid carbide
Design E...SEUP L/R

right hand shown
Right-hand boring bar with cylindrical solid carbide shank
and internal coolant feed.

dimensions

order number insert

d... dy’ f L, g
E 06 F - SEUP L/R 04 EPH.. 0401.. 6,8 3,4 80 9°
E 07 H - SEUP L/R 04 EPH.. 0401.. 8,4 4,4 100 5°
E 08 H - SEUP L/R 04 EPH.. 0401.. 9,5 4,9 100 5
E 10 K- SEUP L/R 06 EPH.. 06T1.. 11,5 10 5,8 125 57
E12 M - SEUP L/R 06 EPH.. 06T1.. 18,5 12 6,9 150 &
E 16 R - SEUP L/R 06 EPH.. 06T1.. 18,5 16 9,8 200 0°

right hand shown
Right-hand boring bar with cylindrical solid carbide shank,
two clamping surfaces and internal coolant feed.

dimensions
order number insert
d... d f L, L, dv’ h g
E 06 10 H - SEUP L/R 04 EPH.. 0401.. 6,8 6 3,4 100 36 10 8 9°
E 07 10K - SEUP L/R 04 EPH.. 0401.. 8,4 7 4,4 | 125 | 42 10 8 5°
E 08 10 K - SEUP L/R 04 EPH.. 0401.. 9,5 8 4,9 125 48 10 8 b°

B Spare parts

50

ey
screws
and keys
7
order number SCR 1101 SCR 1102 KEY 2101 KEY 2102 VAR 5101
suitable for EPH 0401.. EPH 06T1.. SCR 1101 SCR 1102

@ = ex stock
O = on short call

page 2-21



BORING | MiniCut

Fullface a a g g
positive-VM Wiper-VM Wiper-VM
uncoated coated dimensions
228l
insert size ol o|lolal PBC10S PBC-155 PBC-25S PBC-40S
D o|mo|@
ola|la|a
A|F|A[C|AIDIAE C|DIE|F C|D|E|F|G|H|AB|C|D|E|F C|D|E|F|GH
EPHT040102-VM o |®
EPHT040103-VM o |@ 0,3
EPHT040104-VM o |® 0,4
EPHT040102R/L-W-VM [ 0,2
EPHW040102-VM e [ 0,2
EPHW040103-VM oo | oo 4,76/2,2\11,58/4.9 | 5
EPHW040104-VM o0 o0 0,4
EPHW040102R/L-W-VM o0 0o 0,2
EPHW040103R/L-W-VM o0 oo 0,3
EPHW040104R/L-W-VM o0 0o 0,4
B EPHT fl -
Standard tipped corners
positive-EW Wiper-EW Wiper-EW
uncoated coated dimensions
I
olelgle | ,
insert size 5T S . . g . ) E !
8 8 8 8 PBC-10S PBC-15S PBC-25S PBC-40S @ o (
(- - - W - B vl
(S—
A|F|A|C|A|D|A|E C|D|E|F C|D|E|F|GH|AB|C|DIE|F CIDIEIFIGH| d [di| s I |r |l
EPHT06T102-EW [ o O 0,2/3,0
EPHT06T104-EW [ o o 0,4/2,8
EPHT06T102R/L-W-EW o o 0,2|3,0
EPHWO06T101-EW o e oo oo 0,13,1
EPHWOSTIOZEW _ |oje| | [e[e]e]e 6,352.:8/1.98/6,65 513
EPHW06T104-EW o e o000 0,4/2,8
EPHW06T108-EW o0 o000 0,8(2,4
EPHW06T102R/L-W-EW o e 0,2/3,0

page 2-21

ordering example: EPHTO6T102A-10EW

@ = ex stock
O = on short call

51



BORING ‘ MiniCut

B Adapter sleeve
Boring bars design X...GEUP

TECHNOLOGY

TURNING

Adapter sleeves enable versatile use of the boring bars in all areas.
Coolant feed is provided through the adapter.

dimensions
order number for boring bars

D d d* H L

Adap - 1660 X 05 H-GEUP L/R 16 8 6,0 14 100

O
=
>
o
o
2’
)

MILLING

b2 @=exstock ordering example: Adap-1640 page 2-21
O = on short call




BORING | MiniCut

B X-GE R/L
Solide carbide boring bars with
one clamping surface, brazed cutting

TECHNOLOGY

edges and internal coolant feed.
Adapter sleeve look left.

o
=
=
oc
>
-

right hand shown

uncoated coated
- o 0 o (L)
Qs 8§83 dimensions =
ordernumber |5 @ | @ | @ SBC-25C SBC-40C >
(77} (77} (7] o
2
H|A|G|A|/F|A|G|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|dg" |dmn| f |} | L | r o
X3,5F-GEUP-R/L o/o|o|e 0,1
X3,5F-GEUP-R/L 00 35140120 8012 0,2
X04F-GEUP-R/L o/o|o|e 0,1
X04F-GEUP-R/L N0 4,0/5,0/(25| 80| 14 |0,2
X04F-GEUP-R/L eolo(o|o 0,4
X05H-GEUP-R/L eoleo(o|o 0,1
X05H-GEUP-R/L 00 50|60 3,0/|100| 18 |0,2
X05H-GEUP-R/L elo|o|e 0,4
X06H-GEUP- R/L eojleo(o|o 0,1
X06H-GEUP- R/L e o0 o 6,0|7,0|35(100| 20 |0,2
X06H-GEUP- R/L 00 0,4
page 2-21 ordering example: X04F-GEUP-L-SBC-10 , R=0,2 ® -exstock B3

O = on short call




MILLING [1SO

>
(O]
(@)
'
o
=
I
| H RDHX
= Fullface
VM
uncoated coated dimensions
olelglg
insert size olo|lo|&| PpBC-10s PBC-15S PBC-25S PBC-40S
M| o|o|@
alo|o|a
(Z.'J A|F|AIC|IAID/AIE|AB|C|D|E|F|G|H|A|B|C|D|E|F|G|H|A[B|C|D|E|F|G/H|A|B|C|D|E|F|G[H
E 0702M0-VM e o @
% 1003M0-VM e o @ 10,0 | 3,8 |13,18
(= 12T3M0-VM e o @ 12,0 | 3,8 3,97
9 B SDHW-AEN
g Standard tipped corners
(@)
5 uncoated coated dimensions
elelgle
insert size ool &| PpBC-10s PBC-15S PBC-25S PBC-40S
M| o|mo| @
olo|a|a
A|F|A|C|AID/AIE|A|B|C|D|E|F|G|H|A|B|C|D|E|F|G|H|AB|C|D|E|F|G|H|AB|CIDIE|F|IGH[ d |d:| s I (r|l
1204AEN-MW [ J [ 12,7(5,5/4,76|12,70, |4,0
b4 @ =exstock ordering example: SDHW1204AEN-F-10MW page 2-21

O = on short call




MILLING | ISO

>
o
(@)
-
(@)
=
a5
B SPKN-EDR o
-
Standard tipped corners
MW
uncoated coated dimensions
2/e|8lg
insert size 500 ¢ . . g :
g g g g PBC-10S PBC-15S PBC-25S PBC-40S
ol ala|a
A|F|A|C|AID|A|E|A|B|C|D|E|F|G|H|AB|C|D|E|F|G|H|A[B|C|D|E|F|G|H|AB|CD|E|F|GH| d Iy
1203EDR-MW ° ° 12,7\ |3,18| 12,7 | |4,0

o
=
=
oc
>
-

B TPKN-PDR L o
: =
Standard tipped corners S
MW (@)
o
uncoated coated dimensions FD
2lelglg
insert size Qlolo|o| PBC10S PBC-15S PBC-25S PBC-40S
M| @o|@| |
oa|a|a
A|F|A|C|AD|A(E|AB|C|D|E|F|G|H|A B|CD|E|F|GH|A|B|C|D|E|F|G/H|ABICIDIE(FIGH| d |di| s I irl L
1603PDR-MW ° ° 9,52| |3,18/16,50| (4,0
o
=
—
—
=
page 2-21 ordering example: TPKN1603RDR-D-26MW ® -exstock 5b

O = on short call
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cutting materials

N
v

B Important Information

Change of item description

Below we have listed the precise allocation of the
old item description “F"” and “T" to the new item
description. Please bear in mind that the items have
solely been renamed. Geometries have not been
changed. You may still use the old item description in
your orders. As of January 1, 2012 the inserts in question
will bear the new item description when delivered.

ultrahard

Change of item description
for the chamfer geometry of
all uncoated PcBN-grades
Geometry Geometry
PCBN-grade IIOLDII IINEWII
SBC- 1 T — H
F — A
SBC- 10
T —> G
F ———> A
SBC - 25
T —— > F
F ——» A
SBC - 40
T ——> G
F —> A
PBC - 10
T —— > F
F ———» A
PBC - 15
T ————»> C
F ———» A
PBC - 25
T — D
F ———»> A
PBC - 40
T ——— E

Cutting length and cutting time

In order to fully exploit the performance of our PcBN
cutting materials, measured by the number of parts
produced, the following factors are crucial.

The total cutting length of a workpiece has to be cal-
culated and observed. This varies enormously depending
on the feed rate. Therefore the required surface finish
has to be observed precisely (see pages 12 and 19).
The real cutting length that can be achieved during
hardturning is between 3,000 and 12,000 meters per
cutting edge. The real cutting time per item determines
the number of parts produced, and is controlled by the
cutting speed and the feed rate. Thus the ideal aim
for each workpiece to strive for is the lowest possible
cutting length, the shortest cutting time at the highest
possible cutting speed. Please refer to our diagrams
on pages 14 to 17.

Cutting length in meters

Dm x 3,14xIm
1000 x fn

SCL =

Operating duration

in minutes
Tc = Im
fnxn
SCL = Cuttinglength in meters

(spiral cutting length)

Dm = Diameterin mm

Im = Turning length

fn = Feed rate per revolution in mm
Vc = Cutting speed in m/min

n = Spindle RPM

Te = Operating duration in minutes



Please observe our full range
of tools with ultrahard cutting materials
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