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This catalogue combines the experiences gained in

the turning area into a standard programme. Carefully
selected cutting materials in conjunction with special
cutting edge designs and MAPAL quality guarantee
the user a high degree of economy. And this means
PCD and PcBN should also become a staple of your
production system.

Dr. Jochen Kress




MAPAL Competence:

The two super hard cutting materials polycrystal-
line diamond (PCD) and polycrystalline cubic boron
nitride (PcBN) have become a staple of the modern
production world.

In machining non-ferrous materials, PCD allows for
a considerable increase in productivity and quality.
When machining hardened steel, PcBN dramatical-
ly simplifies the production processes. Additionally,
the cutting speeds and tool life when machining
cast iron and sintered iron materials can be deci-
sively increased with PcBN.

The MAPAL Group has great experience in the

processing and use of these cutting materials.

MAPAL is one of the leading worldwide suppliers
for gun boring and milling tools with PCD cutting
edges, for hard reaming tools and for tools for hard
milling constant velocity joints. In addition MAPAL
tools are successfully used for machining cast and

Super hard cutting materials

sintered materials. The use of the latest equipment
for tool manufacturing combined with the high
qualification of its personnel and stable processes
guarantee a consistently high product quality and
as a result reliability for the user.

Over the past years MAPAL has gained a high level
of competence in turning operations. Building on
existing knowledge of gun boring, milling and
reaming, PCD and PcBN cutting edges have been
supplied for applications with particularly high
demands.

In these applications MAPAL benefits from its
great experience in selecting cutting materials and
designing the cutting edges, from its deep under-
standing of processes and its consistently high
quality.




The right choice

This is what the selection system in this catalogue is for. Based on the actual application it leads you step by step to
the most suitable insert, the right cutting values and a successful machining operation.

Machining MAPAL competence Easy Extensive Reliable and
task in super hard selection standard economical
cutting materials process programme machining solution
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Efficient, economical and effective
MAPAL PcBN indexable inserts

Today modern, stable machine tools
with fast, efficient drive systems and
high levels of accuracy represent the
backbone of an economical production
system. In order to fully utilise the pro-
duction potential using high cutting
speeds and feeds for the cutting edge,
the use of modern cutting materials
with a high degree of hardness, such
as PcBN, is an appropriate solution.

MAPAL PcBN cutting materials, with
their high heat resistance, wear resist-
ance and strong edges, provide the
ideal conditions. As a result machining
times and consequently costs per part
can be clearly reduced in many cases,
at the same time maintaining very
good component quality.

When machining cast and sintered
materials, productivity in the produc-
tion process can be significantly in-
creased by high machining values and
long tool life compared to carbide.

When hard turning with PcBN, a no-
ticeably high chip-to-chip volume can
be achieved compared to grinding.
With the same requirements for the
component, productivity is normally
higher and the operation is cheaper. In
addition suitable machines for hard
turning are in most cases better value
when purchasing than grinding ma-
chines for comparable surface ma-
chining operations. Hard turning can
be carried out dry. Grinding machines
need grinding oil which will repeatedly

become dirty and need to be cleaned
or disposed of or stored at very high
cost.

A wide variety of applications

» PcBN grades for smooth cut and interrupted cut

» Large selection of standard geometries and chamfer versions available for
optimum tool life and quality

» Versions with multiple cutting edges for greater economy of the tools

» Inserts with high precision G tolerance
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PCD - with extreme hardness and high performance

MAPAL PKD - inserts

When using modern design materials,
whether in the manufacture of vehi-
cles, in the aerospace industry and also
increasingly in machine manufactur-
ing, a priority is improved use of ener-
gy. With the same or even higher
dynamics, energy consumption needs
to be reduced. For this reason the
proportion of non ferrous metals, fibre
reinforced plastics (CRP, GRP) and
sandwich materials is steadily rising.

Using PCD to cut these materials is
ideal. Because of its high degree of
hardness and wear resistance, even
with extremely abrasive materials, high
cutting values and long tool life can

be achieved and economical cutting
results are guaranteed.

MAPAL started using PCD at a very
early stage and has acquired a broad
knowledge and many years of experi-
ence in this. Solutions are found for
different machining tasks, with varying
requirements in the context of abra-
siveness, part geometry and machines.
To achieve the optimum technical
values with different requirements and
to make full use of the efficiency of
the PCD and the machines, the opti-
mum cutting edge geometry must be
produced with high accuracy and con-
sistent quality. For this MAPAL uses the
latest machine technology for grinding
and eroding the cutting edges. New
types of technology are also used for
this, such as laser machining the PCD.
Using lasers produces positive chip

The summary of the advantages

» Maximum cutting values and economy

geometries and a variety of chip-
breaker geometries on the PCD inserts
which are used for example for types
of aluminium which produce long
chips. Short chips are then produced
which are easy to remove and this
clearly increases production reliability.

» High accuracy in the cutting edge geometry

P The latest production methods offer additional opportunities




Key to reference codes
for MAPAL PcBN- and PCD inserts

Insert form Clearance Tolerance Insert type Size Thickness Corner radius
angle
L J U J \
Insert form Tolerance Insert thickness Corner radius
[c] 80° G Geclass L- L- 02 02
0N/ 55° v The thickness is measured from 04 04
o the insert's contact surface to the
: 900 Holding and/or cutting edge. Q08 (08
60 chipbreaker symbol, metric 12 12
T 35° Thickness (mm)
Hole  Hole configuration Chip- Illustration
: 80° breaker 01 1,59
02 2,38
W with  Cyl. hole + no BNy 03 318
: countersink one side ide IEWH !
T with (40-60°) one side 13 397
B with Cyl hole + no BNy 04 4,76
H with countersinkoneside .. cige (8 L § | 06 6,35
(70-90°)
A with Cyl. hole no B AN
M with Cyl. hole oneside [ EWN
N without — no [ L
X - - - special
design
v
Standard Insert size
clearance angle Ic
d (mm) . ’ . - A ’ !
N B o - -0 ()~ (- = = 0]
B »" 5 5,56 09 (9.6) 03 (3.8)
c & 7 6,0 06
P “ M 6,35 06 (64) 07 (7.7 06 (635 11 (1m0 11 (1,1) 0443
7,94 08 (8,0 07 (7,94) 05 (5,.4)
8,0 08
9,525 0997 11 (me) 09 (9,525 09 (9,525) 16 (165 16 (166) 06 (6,5)
10 10
12 12
12,7 12 (129) 15055 12 (127 12 (127) 22 (22,0 08 (87)



Rounded C1  Lasered
S Chamfered 14, 59, 52, 55, 1L 10° parallel

and rounded 51,54

.-- 6L L
_

X Right/
R Right $

PcBN grade

Optional

F Whole cutting edge
on one side

Tipped on one side,
one corner or

ﬂ along one length

C Tipped on one side,
three corners

Tipped on both sides,
two corners

# 3 Tipped on both sides, four
corners

A

Wi -'I-. JET-

FU430

FP844 (coated)

4
~




MAPAL tool concepts for hard machining
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Efficient,
economical, effective

From MAPAL's many years of experience in hard
turning, and as a result of ongoing development
and optimisation of the product programme, an
extremely large number of insert geometries and
different cutting materials have been produced
which are available as standard. This means a
great variety of different machining requirements
can be met quickly and cost effectively.

Economical manufacturing with intelligent
tool solutions

MAPAL became involved with the development
and use of PcBN tipped tools with geometrically
defined cutting edges at an early stage.

As a result MAPAL has developed new tool solu-
tions for all application areas which have been
produced by the intelligent combination and adap-
tation of our own efficient and effective system
elements.

Whether for turning, milling or reaming - MAPAL
offers an economical and reliable tool solution
which can call on the full efficiency of PcBN as

a cutting material for any application area.

1"




Selection process for MAPAL PcBN inserts

An introduction to the easy way to find the right cutting edge
using a CNGA insert as an example

Insert form Clearance Tolerance Insert type Size Thickness Corner radius
angle
Specifications ¢ Required
from machining corner
requirements radius
External machining =» 1.1 Through high ~ WSP See selection External machining— 2.1
Internal machining 9 1.2 precision negative = A table pages Internal machiningéZ.Z
G tolerance positive = W
External machining
1_1 Recommended insert form and clearance angle 2_1 Recommended corner radius
Insert form  Face Longitud./ Form turning Clearance angle
machining  face turning Subject to required component contour

or specifications on component drawing

Machining diameter:
¢ < 15 mm = positive WSP l'
¢ > 15 mm = negative WSP L

General
pOSitiVE 0 <15mm T CC*/CP Less cutting pressure ﬁT::E“:;PC% More cutting pressure
[c] 80° Hhkk  hokk . *hk
negatives > 15mm =1 CN
/57 55° * ok - positive ¢ <15mm ©_=7 DC*/DP Negative WSP
negativeg >15mm [E_=1 DN R04 R08 R1.2
3 positive 8 < 15mm ©_ SC
90 * & : Positive WSP
negativeg > 15mm =1 SN S o 0
A oo° * * ok positive 8 < 15mm ©_=7 TC*/TP : : '
negativeg > 15 mm [E_=1 TN . )
- machining of - more stable cutting
. positive @ < 15 mm T 5 VB/VC thin walled parts edge with interrupted
M5 ** q - less likely to vibrate St
negative g > 15 mm E3 - - - better surface finish with
- better concentricity
® ok * positive g <15 mm © =7 - S g
negativeg > 15mm [E_=1 RN
@ o Tk Kk positive o < 15mm T -
negativeg > 15mm [E_=] WN

%% % = Ist choice * preferred clearance angle ** note penetration angle



Super hard cutting materials | PcBN indexable inserts

Part 1

Cutting edge design Cutting Chip groove Tip PcBN grade
direction
Through neutral Through without See
cutting direction chip groove selection
(universal) table pages
Please go to next page Please go to
next page
Internal machining Internal machining
1_2 Recommended insert form and clearance angle 2_2 Recommended corner radius
Insert form  Longitudinal Face Form turning Clearance angle
turning machining Subject to required component contour

or specifications on component drawing

' Machining diameter:
0 > 35 mm = negative WSP T
9 < 35 mm = positive WSP Oi
General
machining
[C] 80" Hkk - negativep > 35 mm [ET=] CN 16t choce
positive ¢ <35mm Y= CC*/CP
negative g > 35 mm DN Positive WSP
@550 * ok ok g. : il ositive
positive o <35 mm T~/ DC*/DP R0,2 R 0,4 R0,8
negativeg > 35 mm [E_=] SN
%07 Aok ogitive p<35mm ©_ 5 SC R
: . 35 = 1N R 04 R0,8 R1,2
negative g > mm
N * tve o< mm TS TP
[PORINE () < [ - machining of - more stable cutting
*k negative @ > 35 mm - thin walled parts edge with interrupted
d 35° P - less likely to vibrate i
positive ¢ <35mm TF VB/VC ~ better concentricity - better surface finish with
® * negativep > 35 mm == RN same feed
positive g <35 mm ©_ 5 -
negativeg >35mm E_= WN
ANESS * S
positive p<35mm T -

%% = Ist choice * preferred clearance angle ** note penetration angle
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Selection process for MAPAL PcBN inserts

PcBN grade and cutting edge design

Part 2

Continous
cut ‘

& Interrupted cut and strong

Material

Continuous cut to partly

interrupted cut, slight

variations in allowances

variations in allowances

Hardened steel 47-65 HRC
Case hardened steel, heat treated steel,
tool steel, ball bearing steel

Carbide Co content >25 % (Co content <25 % with PCD)

Sintered steel
Sint D

Sintered steel, hardened

Grey cast iron
GG20, GG25, GG30

Cast iron with graphite
GGG40, GGG50, GGG6O

Chilled cast iron
(Ni hard [ NiCr cast iron)

Steel with high heat resistance
(Hastalloy, Nimonic, Inconel...)
Co-base, Ni-base

Titanium and titanium alloys

Hard anti-wear treatment (Stellite)
(Cr/Ni/Co coatings)

Co€atetagtyt
tofofoeotoeolofoxcoxcooxco

FP844

Grades with low
CBN content

Toughness

Wear
resistance

S14
S59

S59

S14
S59

T13
T13

FP853

FP823

coated
low CBN content

Toughness

Wear
resistance

Cutting edge design

S12
T51

T13
S14
S14

T13
S14

T13

T13
T13

Fu720 [FU430"

Grades with high
CBN content

Toughness
We_ar
resistance
151
EO1
151
T13
EO1
T51 151
T13 T13
EO1 EO1
T51 T13
151
T13
T51 151
T13 T13
EO1
T13 T51
EO1
T3
T51
T13

@——— st choice

@— 2nd choice
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MAPAL PcBN grades and cutting edge designs

PcBN grades

FP844

FP853

FP823

FU720

PcBN grade with low proportion of CBN. The universal grade for machining hardened parts also
with interrupted cut and at medium cutting speeds.

A coated high performance grade for finishing hardened steel, the ideal supplement to FU823 | FP844.
Very high performance particularly with continuous cut at high cutting speeds and stable overall
system. This grade is for both dry and wet machining.

This coated grade covers, like the grade FP844, a large range of applications and can be used
with smooth and interrupted cuts, preferably on hardened steel and for dry machining.
The PcBN substrate has high cutting edge stability.

This high CBN content PcBN grade is particular distinguished by very high resistance to wear and
toughness. The application area of this versatile grade extends from cast iron materials to various super
alloys and sintered steels.

The ideal addition to FU430. With regard to toughness this high CBN content grade demonstrates
its advantages in cutting cast iron materials (GGG), super alloys and sintered steels and also has good
wear resistance.

Cutting edge designs

Next to the PcBN grade used and the cutting parameters selected, selection of suitable cutting edge designs is the greatest variable
which has a positive effect on the insert's machining results. In many cases longer tool life, better surface finish or increased
dimensional stability on the part depend on the chamfer geometry which is selected.

—

1

al

o

A0
[

Note:
Check approach angles of the tool!

Cinsert 95°
D insert 93° (wiper action on both sides
only possible when machining diameter)

T chamfered
A chamfered cutting edge is the recommended design for continuous to
partially interrupted cut. Subject to its shape, the chamfer prevents pitting and burrs.

S chamfered and rounded
A rounding of the chamfered cutting edge gives the cutting edge extra stability.
The S shape is particularly suitable for high demands with continuous and interrupted cut.

F sharp edged and E sharp edged and rounded
Sharp cutting edges transfer only low compression forces onto the part being machined and are
particularly suitable for thin walled parts. Rounding gives extra stability.

W wiper
Improvement to surface finish: Compared to a conventional insert, using the wiper geometry with
the same feed achieves an R, value which is many times better.

Reduction in machining time: If the same R, value is to be achieved as with a standard insert,
using the insert with wiper geometry means double the feed can be applied.

f f
| o ) o
“h “B
Standard geometry Wiper geometry: 2 to 4 times higher feed = same surface finish

Same feed = 2 to 4 times better surface finish
(assuming stability of part and machine).

15
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Index for PcBN indexable inserts

Shape Code Tip version Page
CCGW... One cutting edge 17
CCGW... Two cutting edges 17
. CPGW... Two cutting edges 18
80° CNGA... Two cutting edges 18
CNGA... Four cutting edges, sandwich 19
CNGN... Fullface 19
DCGW... One cutting edge 20
DCGW... Two cutting edges 20
’ 55° DPGW... Two cutting edges 21
DNGA... Two cutting edges 2
DNGA... Four cutting edges, sandwich 22
SCGW... One cutting edge 23
SPGN... Fullface 23
. 90° SNGA... Two cutting edges, sandwich 23
SNGA... Eight cutting edges 24
SNGN... Fullface 24
TCGW... One cutting edge 25
TCGW Three cutting edges 25
TPGW... One cutting edge 25
A 60° TNGA... Three cutting edges 25
TNGA... Six cutting edges, sandwich 26
TNGN... Solid 6
TNGN... Fullface 26
VBGW... One cutting edge 27
VBGW... Two cutting edges 27
Iy VCGW... One cutting edge 28
VCGW... Two cutting edges 28
VNGA... Four cutting edges, sandwich 28
RNGN... Fullface 29
‘ RNGN... Solid 29
WNGA... Three cutting edges 30
‘ L WNGA... Six cutting edges, sandwich 30
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MAPAL PcBN indexable inserts

T L
CCGW ... \ positive
Specification Dimensions (mm) FP823 FU720 _
d s r d1
f2e 22 S5 550
w n - v n - w = w = -
CCGW 060202 ...N-0AA 635 238 0,2 28 O O O O O O O O O O O O
CCGW 060204 ...N-0AA 6,35 2,38 0,4 28 O O O O O O O O O O O O
CCGW 097304 ...N-0AA G | SV 0,4 44 O O O O O O O O O O O O
CCGW 097308 ...N-0AA 952 397 0,8 44 O O O O O O O O O O O O
o ) -5 -
Il 8
O3, 13
CCGW ... i = \ positive
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r di = &l | Ll = | & L0 ) [ o
0 ™M oo N — o - - M N~ = OO~
AhAEZTHACZTHRE @ REZZREZ
CCGW 060202 ...N-0AB 635 238 0,2 28 @ O O O O e ® O O O O o 0 o
CCGW 060204 ...N-0AB 635 238 0,4 28 @ O O (OO ] ® O O O O o 0 o
CCGW 09T302 ...N-0AB 952 397 0,2 44 @ O O (OO ] ® O
CCGW 097304 ...N-0AB 952 397 0,4 44 @ O O O O e ® O O O e o
CCGW 09T308 ...N-0AB 952 397 08 44 @ O O O o e ® O O (@) o 0 o
Wiper
CCGW 097304 ...-N-0AB G | SV 0,4 4,4 (@) [} [ ] (e) [}
CCGW 09T308 ...-N-0AB G | SV 08 4,4 (o) [} [ ] (e) [ J
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

CCGWO09T304T51N-0AB-FU720

17
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MAPAL PcBN indexable inserts

- th e

CPGW ... = positive
Specification Dimensions (mm) FP823 FP853 FU720 _
d s r d1 S e = Lo Lo < [
o0 D ™M oo N = o - = N0 N T = N
A AT RBRES=THEL= S eECc=@ R c =
CPGW 060202 ...N-0AB 635 238 0,2 28 @® O O O o e O O O O O O O O
CPGW 060204 ...N-0AB 635 238 04 28 @ O O OO0 e o O O 0O O 0O
CPGW 097304 ...N-0AB 952 397 0,4 44 O O O O O O O O O O O O O O
CPGW 09T308 ...N-0AB 952 397 0,8 44 O O O O O O O O O O O O O O
Wiper
CPGW 097304 ...-N-0AB 952 397 04 44 o ¢) o ¢} e}
CPGW 09T308 ...-N-0AB 952 397 08 44 o o o o e}
i -5 .
L F *“' [
1 )| o
| Nz |
CNGA ... P negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 FU430
d s r di slalolBls | @ ~ N ~ o o
0 M 0O = = = = M0 = ™M o
GV EZTHhBRESTVEREZT SR-c=zZEECS=
CNGA 120404 ..N-0AB 12,7 476 04 513 ®@ O O O o e ® O O O O e 0 o
CNGA 120408 ..N-0AB 127 476 08 513 @ O O OO0 e ® O O O O C I )
CNGA 120412 ...N-0AB 127 476 12 513 @ O O OO0 e ® O O 0 O e 0o 0
Wiper
CNGA 120404 ..N-0AB 127 476 04 513 l¢) o ) o o}
CNGA 120408 ..N-0AB 127 476 08 513 o le) ) o ¢}
CNGA 120412 ...N-0AB 127 476 12 513 o o ) o ¢}

Recommended cutting data see page 31
@ available ex stock Germany

Order example
O Standard tool not on stock (delivery on request)

Please complete the code with the selected cutting edge and PcBN grade with your order.
CNGA120404S14N-0AB-FP844

18
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MAPAL PcBN indexable inserts

- o \‘ |
! ) I
WS
. Ll |
CNGA ... % negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 Fus0
d s r d1 sl al ol Ble| & ~ ~ I I
o] ™ oo N — o = = @l = =] 02 G
AR C2THBE=THEL= S RECc=2ec=
CNGA 120404 ...N-0AL 127 476 04 513 ® O O (ONON ] ® O O O O O O O
CNGA 120408 ...N-0AL 12,7 476 0.8 513 ® O O (OOl ] ® O O O O o 0 o
CNGA 120412 ...N-0AL 12,7 476 1.2 513 ®@ O O O o e ® O O O O o 6 o
Wiper
CNGA 120404 ...N-0AL 127 476 04 513 O [ J [ J (o) ()
CNGA 120408 ...N-OAL 12,7 476 08 GAE (e} [} [ ] (e) [ J
CNGA 120412 ..N-OAL 12,7 4,76 1.2 513 (0] [} [} (e) [}
e -5
CNGN ... P negative
Specification Dimensions (mm) FU720 _
d s r d1 N o
=0 Re=0 RCN Neol B= Re=N NCON Noo)
SRe-cz28ec =
CNGN 090304...N-0AE 952 3,18 0,4 O O O O O O
CNGN 090308...N-0AE 952 3,18 08 O O O O O O
CNGN 090312...N-OAE 952 3,18 1.2 O O O O O O
CNGN 120408...N-0AE 12,7 4,76 08 O O O O O O
CNGN 120412..N-OAE 12,7 4,76 1.2 O O O O O O
Wiper
CNGN 120408 ...N-OAE 12,7 4,76 0.8 (@) (e)
CNGN 120412 ...N-OAE 12,7 476 1.2 O (o]
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

CNGA120408T13N-0AL-FP823

19
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MAPAL PcBN indexable inserts

i -
= i |
/ A

'

., .

'
DCGW ... .',:p ; ! positive
Specification Dimensions (mm) FP844 FP823 FU720 _
d s r d1
Sl 12EE e el
v n - v n - w = - w = -
DCGW 070202 ...N-0AA 635 238 0,4 28 O O O O O O O O O O O O
DCGW 070204 ...N-0AA 635 2,38 08 28 O O O O O O O O O O O O
DCGW 117304 ...N-0AA Q15358 I3IO7; 0,4 44 O O O O O O O O O O O O
DCGW 117308 ...N-0AA 9,535 3,97 08 44 O O O O O O O O O O O O
-5 .
t I _.r'z =% vf
i3 / W 8
'y ¥
I1 1 A — r\-‘ ]
DCGW ... '5\ positive
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1 slal ol 2| & ~ 0 o o
0 ™ oo N — o - - 0N T = O~
AR EZ2THAREZ2HE= SeEc-cz2RrE=
DCGW 070202 ...N-0AB 635 238 0,2 28 @ O O O o e ® O O O O e 0 o
DCGW 070204 ...N-OAB 635 238 04 28 @ O O O o e ® O O O O e 0 o
DCGW 070208 ...N-0AB 635 2,38 08 28 @ O O O o e ® O O O O o 0 o
DCGW 117302 ...N-0AB G | S 0,2 44 @ O O O o e ® O O O O e 0 o
DCGW 117304 ...N-0AB 9,535 3,97 0,4 44 @ O O O o e ® O O O O o 06 o
DCGW 117308 ...N-0AB 9,535 3,97 0,8 44 @ O O O o e ® O O O O e 0 o
Wiper
DCGW 117304 ...-N-0AB Gt | SV 04 4,4 (e} (e) (e} () (@)
DCGW 117308 ...-N-0AB 9,535 3,97 08 4,4 (e} () (e} () (@)
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

DCGW11T304W79N-0AB-FU430

20



MAPAL PcBN indexable inserts

DPGW ... positive
Specification Dimensions (mm)
d s r d1 < @l ol 20 < ~ [ o
o) D ™M - MM ~ - M N~
AR EZ2THhBEZTLRCZEELCE =
DPGW 070202 ...N-0AB 635 238 02 28 O O O O O O O O O O O O
DPGW 070204 ...N-0AB 635 2,38 04 28 O O O O O O O O O O O O
DPGW 117304 ...N-0AB 952 397 0,4 44 O O O O O O O O O O O O
DPGW 117308 ...N-0AB 952 397 0,8 44 O O O O O O O O O O O O
Wiper
DPGW 117304 ..N-0AB 952 397 04 44 (e} (o) (o) )
DPGW 117308 ...N-0AB 952 397 0,8 4,4 O (@] (o] (@]

Recommended cutting data see page 31
@ available ex stock Germany

Order example
O Standard tool not on stock (delivery on request)

Please complete the code with the selected cutting edge and PcBN grade with your order.
DNGA150608E01N-0AK-FU430

21
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MAPAL PcBN indexable inserts

> =

M 4
i ] 2
DNGA ... & negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 FU430
d s r di < @l ol Bl e & ~ ~ o N
© ™ o0 N = o = =l NGON Mool = e MGON co)
hAEZ2HhAFSETHRE SRCZEREZ
DNGA 150404 ...N-0AB 127 476 04 513 O O O O O O O O O O O O O O
DNGA 150408 ...N-0AB 12,7 4,76 08 513 O O O O O O O O O O O O O O
DNGA 150412 ..N-0OAB 12,7 476 1.2 513 O O O O O O O O O O O O O O
DNGA 150604 ...N-0AB 12,7 635 0,4 513 @ O O O o e ® O O O O O @ O
DNGA 150608 ...N-0AB 12,7 635 08 513 @ O O O O @ ® O O O O O @ O
DNGA 150612 ...N-0OAB 12,7 635 1.2 513 ®@ O O O O @ ® O O O O O @ O
Wiper
DNGA 150404 ...N-0AB 12,7 4,76 0,4 5,13 O () o () (o)
DNGA 150408 ...N-0AB 127 476 08 513 (e] o (e} () ()
DNGA 150604 ...N-OAB 127 6,35 0,4 5,113 (@] (e] (] (e] (e]
DNGA 150608 ...N-OAB 12,7 635 038 513 (©) o [©) (e) o
-5 .
i — 1
[ ‘oY
= / ) |/ &
J yE
— ,‘ - I I
DNGA ... % negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d S i di <+ ™ + @ ™ N = = = ™ )
- 0 — - 0 - Qo I -~ Qo I -~
n wn - n n - = (o =Ly (i =L
DNGA 150404 ...N-0AL 952 476 0,4 381 O O O O O O
DNGA 150408 ...N-0AL 952 476 08 381 O O O O O O O O O O O O
DNGA 150412 ..N-OAL 952 4,76 1.2 381 O O O O O O O O O O O O
DNGA 150604 ...N-0AL 12,7 635 04 513 ®@ O O (OO ] ® O O O O O O O
DNGA 150608 ...N-0AL 127 6,35 08 513 ® O O O O @ ® O O O O O O O
DNGA 150612 ...N-OAL 127 635 1.2 513 @ O O O O e ® O O O O O O O
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

DNGA150608514N-0AL-FP844
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

a8
’ l ny
SCGW ... ' positive
Specification Dimensions (mm) FP844 FP823 FU720 _
d s r d1
sietsl feleal islEl b
w n - v n - w = w = -
SCGW 097304 ...N-0AA 952 397 0,4 44 @ O O O o e O O O O O O
SCGW 097308 ...N-0AA 952 397 08 44 @ O O OO0 e O 0O e 0o 0
. ~5 .
SPGN ... Lo i positive
Specification Dimensions (mm) FU720 _
d s r d1
S b o S b 2
o~ O =
SPGN 090308 ...N-0AF 952 3,18 0.8 O O O O O O
SPGN 090312 ...N-OAF 952 3,18 1.2 O O O O O O
¢.. —_ -s..-
- » ¥
I -
' AP R
SNGA ... - i .f.‘_'_ LS negative
Specification Dimensions (mm) FP844 FP823 FU720 _
d s r d1
232 =32 552 5562
v n - v n w = w =
SNGA 120404 ...N-0AK 12,7 476 04 513 ®@ O O O o e O O O ® @ O
SNGA 120408 ...N-0AK 127 476 08 513 @ O O O O @ O O O ® ® O
SNGA 120412 ..N-0AK 127 476 12 513 @ O O OO0 e O 0 O ® ® O

Recommended cutting data see page 31

Order example
Please complete the code with the selected cutting edge and PcBN grade with your order.
SCGW09T308T51N-0AA-FU720

@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

5 i B
S s W 1
F ™ 1T = [ |
YA besd
| T
i s
SNGA ... - negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1
S22 =232 =5 Soe 5 b2
v n - v n +— v - w = W = -
SNGA 120404 ...N-OAN 12,7 476 0,4 513 ®@ O O (ONONN ] ® O O O O ® ® O
SNGA 120408 ...N-0AN 12,7 4,76 08 513 ®@ O O (OO ] ® O O O O ® ® O
SNGA 120412 ...N-0AN 12,7 4,76 1.2 513 @ O O (OO ] ® O O O O ® ® O
& .
P .
SNGN ... 9 negative
Specification Dimensions (mm) FU720 _
d S r d1 = = ™ = = ™
o b S || E
[ (=
SNGN 090308 ...N-0AE 952 3,18 08 O O O O O O
SNGN 090312 ...N-0AE 952 3,18 1.2 O O O O O O
SNGN 120408 ...N-0AE 127 476 08 O O O O O O
SNGN 120412 ..N-0AE 12,7 476 1.2 O O O O O O
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

SNGN090308T13N-0AE-FU720
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

= [ -5
AT 2y
T L .
TCGW ... N positive
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1
“Elal BElEzl BElE L EEE B s
v wn - v v - v w = w = -
TCGW 090204...N-0AA 556 2,38 04 25 @ O O (ONONN ] ® O O O O e 0 o
TCGW 090208...N-0AA 556 238 08 25 @ O O O O e ® O O O O LI )
TCGW 110204...N-0AA 635 238 04 28 @ O O OO0 e ® O O O O o 0 o
TCGW 110208...N-0AA 556 238 0,8 25 @ O O (ONONN ® O O O O e 0 o
&
—t -3~
i 1
r i
‘ rd—“‘*\ 4
]
i n,_:;j i ? et _’
TCGW ... '’ ' positive
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1
232 222 =3 S B2 5 b2
v n v v - v w — W = -
TCGW 090204...N-0AC 556 2,38 0,4 25 @ O O O O e ® O O O O c e e
TCGW 090208...N-0AC 556 2,38 0,8 25 @®@ O O O O ® ® O O O O c e e
TCGW 110204...N-0AC 635 238 04 28 @ O O (ONONN ) ® O O O O O @& e
TCGW 110208...N-0AC 556 238 0,8 25 @ O O O o e ® O O O O (O I )
-
LS = d o
\\ ]
-~ ": QNS o [§
TPGW ... o S o positive
Specification Dimensions (mm) FP844 FP823 FU720 _
d s r d1
232 =32 552 552
v n - v v - w = - w —
TPGW 090204...N-0AA 556 2,38 04 25 O O O O O O O O O O O O
TPGW 090208...N-0AA 556 2,38 0.8 25 O O O O O O O O O O O O
TPGW 110204...N-0AA 635 238 04 28 O O O O 0O O 0O O 0 O
TPGW 110208...N-0AA 635 238 0,8 28 O O O O O O O O O O O O
ot e -5 .
. A 1
- /N
Fonad !
2 L]
TNGA ... iy "‘ A & negative
2
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1
232 T332 =3 SEE 52
v v - v N = O - - W = -
TNGA 160404 ...N-0AC 952 476 04 381 @ O O O O @ ® O O O O e 0 o
TNGA 160408 ..N-0AC 952 476 08 38 @ O O OO0 e ® O O 0 O e 0o 0
TNGA 160412 ..N-0AC 952 476 12 38 @ O O OO0 e ® O O 0 O e 0o o
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

TNGA160412E01N-0AC-FU720
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

-t -5 -
A N
O\ s |
L AAT
TNGA ... - negative
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d s r d1
slalel lzEel BlE | kel ElEe
v n - v n (2 w = W =
TNGA 160404 ...N-0AM 952 476 0,4 381 @ O O (OO ] ® O O O O e 0 o
TNGA 160408 ...N-0AM 952 476 08 381 @ O O (OO ] ® O O O O o 0 o
TNGA 160412 ..N-0AM 952 476 1.2 381 @ O O (OO ] ® O O O O e 0 o
. -5 -
I
TNGN ... & l negative
Specification Dimensions (mm) FP844 FP823
d S ¥ di + @ ™ + @ ™
- 0 - 0
w v - v v -
TNGN 110304 ...N-0AS 635 3,18 0,4 ® O O (OO ]
TNGN 110308 ...N-0AS 635 3,18 08 ® O O O o e
TNGN 110312 ...N-0AS 635 3,18 1.2 ® O O (OO ]
ol -5 .
i -
TNGN ... '!: : negative
- ME—
Specification Dimensions (mm) FU720 _
d s r d1
S b 2 S b 2
[ = b -
TNGN 110304 ...N-OAE 635 3,18 04 O O O O O O
TNGN 110308 ...N-OAE 635 3,18 08 O O O O O O
TNGN 110312 ...N-0AE 635 3,18 1.2 O O O O O O
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

TNGA160404S59N-0AM-FP844
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MAPAL PcBN indexable inserts

VBGW ... positive
Specification Dimensions (mm) _ _
d s r ¢ o o @ ~ 5
— 00 = | = &2 = | = &2
hAE hAFE R @RS 2RCE
VBGW 160402 ...N-0AA 952 476 02 44 O O O O O O O O O O O O o O O
VBGW 160404 ...N-0AA 952 476 0,4 44 O O O O O O O O O O O O O O O
VBGW 160408 ...N-0AA 952 476 08 44 O O O O O O O O O O O O O O O
VBGW 160412 ...N-0AA 952 4,76 12 44 O O O O O O O O O O O O O O O
4 . .
== i 4
ﬁ "x@/v Y |
‘é‘ . > s i nt L
VBGW ... X positive
Specification Dimensions (mm) FP844 _ FP853 _—
d S r d1 <t @O ™ D ™ N =3
- © - = ™ - = ™
n A e » A = 2 B c 2 B c
VBGW 160404 ...N-0AB 952 476 04 44 @ O O O O @ ® O O O O O O @ O
VBGW 160408 ...N-0AB 952 476 08 44 @ O O O O @ ® O O O O O O @ O
VBGW 160412 ...N-0AB 9,52 || 476 | 1.2 44 @ O O O o e ® O O O O O o @ O
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the cutting edge and PcBN grade grade with your order. O Standard tool not on stock (delivery on request)

VBGW160412S14N-0AA-FU820
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

& -5
e 4 3
;A= U
VCGW ... Vi positive
Specification Dimensions (mm) FP844 FP823 FU720 _
d S r d1 + @ o™ + @ o - = ™ - < ™
= 0 — b — o b — o b —
" n n n - (o =L P =L
VCGW 160402 ...N-0AA 952 476 0,2 44 O O O O O O O O O O O O
VCGW 160404 ...N-0AA 952 476 04 44 O O O O O O O O O O O O
VCGW 160408 ...N-0AA 952 476 08 44 O O O O O O O O O O O O
VCGW 160412 ...N-0AA 952 476 12 44 O O O O O O O O O O O O
o e
'S 7~ -
, A = L
VCGW ... o = ! positive
A
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d S r d1 + @ ™ + O ™ N = - = ™ - = ™
— N - — N - — 0 o 10 o 10 —
v v - v V- [ = - - b = -
VCGW 110302 ...N-0AB 635 3,18 02 29 '@ O O O o e o O O O O o @ O
VCGW 110304 ...N-0AB 635 3,18 04 29 @ O O O o e o O O O O o @ O
VCGW 160404 ...N-0AB 952 476 04 44 @ O O O o e o O O O O o @ O
VCGW 160408 ...N-0AB 952 476 0.8 44 @ O O O o e O O O O O O @ O
VCGW 160412 ...N-0AB 952 476 1.2 44 @ O O o o e o O O O O o @ O
8~ -5 .
> p—
- A
- A 1.~ ]
A\ N T
L
r ‘ = _.r"/ | I
VNGA Y )
] negative
L
Specification Dimensions (mm) FP844 FP823 FP853 FU720 _
d S r d1 + @ ™ + O ™ N = - = ™ - = ™
— N — — N = | I O N — o 0 —
v v - v V- [ = o - b~ -
VNGA 160404 ...N-OAL 952 4,76 0,4 381 @ O O (OO ] O O O O O o 0 o
VNGA 160408 ...N-OAL 952 476 08 381 @ O O O o e o O O O O o 0 o
VNGA 160412 ...N-OAL 952 476 1,2 381 @ O O O o e o O O O O o 6 o
Recommended cutting data see page 31
Order example @ available ex stock Germany
Please complete the code with the cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)

VNGA160408514N-0AL-FP823
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- Super hard cutting materials | PcBN indexable inserts

MAPAL PcBN indexable inserts

-5
i
RNGN ... ' negative

Specification Dimensions (mm) FU720 _

d s r d1

S b 2 S b 2
o - - W ~
RNGN 090300 N-OAF 952 318 | O O O e 6 o
RNGN 120400 ...N-OAE 12,7 4,76 O O O e o o
-
i
-
RNGN ... ' negative
Specification Dimensions (mm) FP844 FP823
d 3 i d1 ) + @ ™
= 0 = | (o | &
wmv n - v n -
RNGN 060300 ...N-0AS 635 3,18 ® O O O 0O e
RNGN 090300 ...N-0AS 952 3,18 ® O O O O e

Recommended cutting data see page 31

Order example @ available ex stock Germany

Please complete the code with the selected cutting edge and PcBN grade with your order. O Standard tool not on stock (delivery on request)
RNGN060300S14N-0AS-FP823
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MAPAL PcBN indexable inserts

WNGA ... @

-3

,

-} negative

- g1 =

Specifcation Dimensions (mm)  FP844 1 [Fpa2a 0 Fuzzo  [FUAGONINN
d s r d1
@2 32 552 352
v n v wn - W = w =
WNGA 080404 ...N-0AC 127 476 04 513 O O O O O O O O O O O O
WNGA 080408 ...N-0AC 12,7 476 08 513 O O O O O O O O O O O O
WNGA 080412 ...N-0AC 12,7 476 12 513 O O O O O O O O O O O O

r

e i [ _:ﬂ

WNGA ... negative
Specification Dimensions (mm) FPga4  FPe2s  Fu20  [FU4SOTTT
d s r d1

=32 232 =552 352

v n v n w = w =
WNGA 080404 ...N-0AM 12,7 476 0,4 513 @ O O o o e O O O O ® O
WNGA 080408 .N-0AM 127 476 08 513 @ O O OO0 e 0 0 O O ® O
WNGA 080412 ...N-0AM 127 476 12 513 ®@ O O O O @ O O O O @ O

Recommended cutting data see page 31
@ available ex stock Germany

Order example
O Standard tool not on stock (delivery on request)

Please complete the code with the selected cutting edge and PcBN grade with your order.
WNGA080412S14N-0AM-FP844
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- Super hard cutting materials | PcBN indexable inserts

PcBN recommended cutting data

The cutting speeds stated are guidelines. The best values for the specific application should be determined in trials or during the
operation as the effects of part geometry, clamping and machine stability and accuracy cannot be taken into account in this table.

Continous
cut

Interrupted cut
and strong
variations

in allowance

Material

Hardened steel 47-65 HRC
Case hardened steel, heat
treated steel, tool steel, ball
bearing steel

Carbide
Co content >25 %
(Co content <25 % with PCD)

Sintered steel
Sint D

Sintered steel, hardened

Grey cast iron
GG20, GG25, GG30

Cast iron with graphite
GGG40, GGG50, GGG6O

Chilled cast iron
(Ni hard /NiCr cast iron)

Steel with high heat resistance
(Hastalloy, Nimonic, Inconel...)
Co base, Ni base

Titanium and titanium alloys

Hard anti-wear treatment

(Stellite)
(Cr/Ni/Co coatings)

Continuous cut
to partly inter-
rupted cut, slight
variations in
allowances

Cutting
conditions

([ § [ [ [ [ 3 ¢
x @ 5 & - 06 0 . 06 . 06 = ¢ 66 X ¢ o6 o = ¢ O

FP844

Grades with low
CBN content

FP853 FP823

coated low CBN content

Toughness Toughness
Wear
resistance Wear resistance
Recommended
cutting speed v, (m/min)
180-250 120-170
-300 -220
120-140 180-230 120-150
-180 -300 -180
100-120 100-120
-160 -160
150-300
-400
120-220
-320
120-180
-250
300-450
-700
300-450
-700
100-160
-200
120-170
-250
100-150
-220
70-90
-120
70-90
-100

Grades with high CBN content

Toughness
Wear resistance
25-30
-45
150-300
-400
120-220
-320
120-180
-250
120-160
-200
120-160 100-140
-200 -180
100-130 100-120
-180 -180
400-700 400-700
-1200 -1200
400-700 400-700
-1200 -1200
280-400
-700
280-400
-700
80-130 80-130
-180 -180
70-110 70-110
-150 -150
120-180
-250
100-150 100-130
-220 -220
100- 160
-220
100- 140
-220
70-90
-120
50-70
-100

@——— st choice

@— 2nd choice
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- Super hard cutting materials | PcBN indexable inserts

Examples of PcBN inserts in practice

Gearwheel [ steering wheel - serrated surface

Description

Operation
(dry machining)

Workpiece
Material
Hardness
Cutting speed v,
Feed f

Cutting depth a,

Insert

The heavily interrupted cut on
the surface of the gear causes
extreme stress on the cutting
material and the tool.

Face turning the lateral serrated
surface

Gearwheel (steering wheel)

20 MnCr 5

59 - 61 HRC

140 m/min

0,12 mm

0,15 - 0,2 mm
CNGA120408S59N-0AK-FP844

Gearwheel / steering wheel — bore

Description

Operation
(dry machining)

Workpiece
Material
Hardness
Cutting speed v,
Feed f

Cutting depth a,

Insert

Because of an optimised cutting
edge geometry in conjunction
with the MAPAL PcBN grade

selected it was possible to achieve

a significant increase in tool life
compared to the competitor.

Finish turning bore @ 64N6

Gearwheel (steering wheel)

25 MnCr 4

59 - 63 HRC

170 m/min

0,14 mm

0,15 mm
DCGW11T312S14N-0AB-FU840

+20 %

tool life

+27 %

previous new

previous new




- Super hard cutting materials | PcBN indexable inserts

Examples of PcBN inserts in practice

Crown Wheel (Gear drive component) tool life
Description Due to the long insert machining
time necessary for machining smooth +25% |
cuts, a special PcBN insert quality as <L
well as edge preparation are required. %
Operation Longitudinal Machining Smooth Cut 2
Workpiece Crown Wheel
Material 20MnCrS5
Hardness 58 - 63 HRC -
previous new
Cutting speed v, 180 m/min
Feed f 0,12 mm
Cutting depth a, ~ 0,15 mm
Insert CNGA120408W87N-0AB-FP853
Gear Wheel
Description Due to the increased usage of tool life
sintered materials for gear wheel
machining, special PcBN inserts KT
are required. +35% 2'
Operation Facing and longitudinal o
machining of hardened sintered <
materials E
Material SK72-01
Hardness ~ 60 HRC
i . previous new
Cutting speed v, 150 m/min
Feed f 0,08 mm
Cutting depth a, 0,2 mm
Insert DCGW11T308T13-0AB-FU430
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MAPAL SolidGrip - PcBN turning tools
with professional clamping system

SolidGrip - The tool system for demanding machining tasks

During hard turning the stiffness of the overall system is crucial  the special geometrical arrangement. The indexable insert is

in relation to the tool life that can be achieved. Here, above all,  firmly pressed into the tool holder by the clamping force gener-
relative movement between indexable insert and workpiece ated in the axial and in the radial direction. Even at high radial
must be avoided. forces, the insert is securely fixed resulting in the prevention

of undesirable relative movements. This characteristic makes
This is where the new MAPAL clamping system SolidGrip comes  possible high precision, vibrationfree, cost-effective hard
into play. It comprises special inserts with round clamping machining.
groove and matched clamping jaws. Due to the form locking
between the insert and the clamping plate, the insert sits firmly
in the high precision insert seats on the SolidGrip tool holder.
This situation is ensured by the optimal force distribution due to
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MAPAL SolidGrip - perfectly yours.

High cost-effectiveness even during particularly demanding
machining tasks is the focus of this new development from
MAPAL. An extensive programme of indexable inserts with
high performance PcBN grades and cutting edge geometries
covers the complete range of hard machining.

Carrier tools individually matched to the machining task
ensure the entire potential of this new type of hard turning
can be exploited.

To guarantee a constantly stiff, low vibration tool system,
as well as the insert clamping the tool mounting is very
important.

MAPAL offers the SolidGrip tool system with all common
machine connections.

SolidGrip tools designed as monoblocks, ideally with HSK-T
mounting, represent an optimum solution. However,
compared to systems with inserts with holes, significant
economical advantages can also be obtained on the use of
SolidGrip tool holders with rectangular shank or boring bars.

Turning holder

Turning insert with
multiple cutting edges

Clamping jaw

Clamping screw
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MAPAL PcBN indexable inserts

A\ |
g ... _
TNGX ... W negative

Specification Dimensions (mm)  [FPg44  [FP823 | FU720

d s r

n
©

D ™ <t O ™ - = ™ - = ™
- 0 — — 0 = O N — o N —
wuniE=ZThwnE w = o =
TNGX 160404 ...N-0AC 952 476 04 @ O O O o e (0] O O O
TNGX 160408 ...N-0AC 952 476 08 @ O O O o e (0] O O O
TNGX 160412 ...N-0AC 952 776 12 @ O O O o e (0] O O O
TNGX ... negative
Specification Dimensions (mm)  [FPa44  [FPe23 U720
d s r )
slalalls el =shalgl |als]2
v n - v n - w = w =
TNGX 160404 ...N-0AM 952 476 04 @ O O O o e (¢] O O O
TNGX 160408 ...N-0AM 952 476 08 @ O O o o e O O O O
TNGX 160412 ...N-0AM 952 776 12 @ O O O o e o O O O

Recommended cutting data see page 31
@ available ex stock Germany

Order example
O Standard tool not on stock (delivery on request)

Please complete the code with the selected cutting edge and PcBN grade with your order.
TNGX160404S59N-0AM-FP844
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- Super hard cutting materials | PcBN indexable inserts

Examples of SolidGrip tools in practice

Journal on constant-velocity joints

Description

Operation

Workpiece
Material
Hardness
Cutting speed v,
Feed f

Cutting depth a,

The heavily interrupted cut
and the curved machining
contour place particularly
high requirements on the
insert clamping

Internal machining of the
ball cage raceway

Journal (outer race)
Cf 53

60 2 HRC

180 m/min

0,15 mm

0,5 mm

Hard Turning on the Ball Bearing Cage

Description

Operation
(dry machining)

Workpiece
Material
Hardness
Cutting speed v,
Feed f

Cutting depth a,

The interrupted cuts in combination
with the thin-walled, unstable
component require a very stiff
tooling concept.

External machining on the ball cage

Ball cage
16MnCr5
60 *2 HRC
110 m/min
0,15 mm

0,2 mm

tool life

+120%

previous

tool life

+359%

previous

new
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PCD grades and cutting edge designs

With PCD the variety of different grades is far In particular for materials producing long chips,
smaller than with PcBN, which makes selection such as aluminium wrought alloys with low Si
easier. The grades differ mainly in their micro- content for example, MAPAL offers cutting edges
structure, in other words in the size of the with chipbreaker structures. Two different tried
diamond particles. and tested structures are available as standard,
MAPAL offers a carefully chosen selection of with one structure specifically for controlled chip
tried and tested grades which are best suited to fracturing in precision machining and one for
high accuracy, efficient cutting. machining with greater cutting depths. The chips

are compressed and broken without the
structure being jammed and without build-up
on the cutting edges.

High performance PCD tools for all applications

In the last ten years MAPAL has shown itself to Modern and precise clamping systems combined

be one of the principal manufacturers in the tool with exact grinding quality for maximum dimen-
sector with PCD tips. The programme for this sional stability and concentricity open up numerous
product line covers precision boring tools, circu- opportunities for fixed, brazed MAPAL PCD tools.
lar milling tools and end mills and a successful (Further information can be found in our catalogue
face milling head system with replaceable milling "MAPAL Competence - PCD Tools")

cartridges.
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- Super hard cutting materials | PCD inserts

Selection process for MAPAL PCD inserts

An introduction to the easy way to find the right cutting edge

Recommended insert form Recommended corner radius
and clearance angle

Please select on page 10/11 Please select on page 10/11
- External machining: 1.1 - External machining: 2.1
- Internal machining: 1.2 - Internal machining: 2.2
PCD grades PCD recommended cutting values
PUG20 Material Cutting speed m/min
Universal fine grain PCD grade for the efficient machining A'“m?“i“m With S? < 12 0020
of non-ferrous metals as well as non-metallic materials such Aluminium with Si > 12% 500-1800
as fibre-reinforced plastics. It features particularly high edge Copper and copper alloys 500-1500
stability with good wear resistance and can achieve high Brass 500-1500
surface finishes. Bronze 200-500
Carbon/graphit 200 -500
PUG60O (only in combination with chipbreaker C1) Green ceramic 100-500
High quality metal (platinum, gold, silver, etc.) 100-400
Fine grain PCD grade with carbide substrate. The fine Plastics 400-1200
grain gives the cutting edge a good degree of sharpness Plastics, fibre reinforced 300-800
(chipping). The high wear resistance, particularly with Sintered steel 50-90
abrasive materials, gives this grade good tool life even Carbide 25% > Co content > 10% 10-30

with close tolerances.

- (only in combination with chipbreaker C2)

PCD cutting material with medium grain on a carbide
substrate. Excellent mechanical wear resistance and very
tough. Can also be used for milling operations.

Chip breaker geometry

p A Chip breaker structure C1:
- Chip breaker structure C1 was specially developed for cutting
E | e tasks with low cutting depths and therefore thin chips.
= The chips are also reliably broken even at high cutting speeds
g 08 and can be cleared without any problem.
g’ 0,5 RO4
3 o3 | HES

0 003 005 008 01 012 015 02 025 03

feed fin mm/ev

~ Chip breaker structure C2:
/,/" ,_f For cutting tasks with greater cutting depths structure C2
A is available. With this chip breaker structure short, easy to

manage chips are also produced.
C1 2 gy :
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Shape Specification Tip version Chip breaker/ Page
chip groove
CCGW... One cuttinge edge, one corner no 42
CCGW... One cuttinge edge, one full length no 42
CCGW... One cuttinge edge, one full length shortened no 42
CCGT... One cuttinge edge, one corner positive 43
CCGT... One cuttinge edge, one full length  positive 43
CCGT... One cuttinge edge, one full length shortened positive 43
@ - CCGT... One cuttinge edge, one corner lasered C1 44
CCGT... One cuttinge edge, one corner lasered C2 44
CPGW... One cuttinge edge, one corner no 45
CPGW... One cuttinge edge, one full length no 45
CPGW... One cuttinge edge, one full length shortened no 45
CPGT... One cuttinge edge, one corner positive 46
CPGT... One cuttinge edge, one full length  positive 46
CPGT... One cuttinge edge, one full length shortened positive 46
DCGW... One cuttinge edge, one corner no 47
A DCGT... One cuttinge edge, one corner lasered C1 47
g > DCGT... One cuttinge edge, one corner lasered C2 47
DPGW... One cuttinge edge, one corner no 47
SCGW... One cuttinge edge, one corner no 48
SCGW... One cuttinge edge, one full length no 48
SCGW... One cuttinge edge, one full length shortened no 48
SCGT... One cuttinge edge, one corner positive 49
SCGT... One cuttinge edge, one full length  positive 49
SCGT... One cuttinge edge, one full length shortened positive 49
E ) SCGT... One cuttinge edge, one corner lasered C1 50
%0 SCGT... One cuttinge edge, one corner lasered C2 50
SPGW... One cuttinge edge, one corner no 51
SPGW... One cuttinge edge, one full length no 51
SPGW... One cuttinge edge, one full length shortened no 51
SPGT... One cuttinge edge, one corner positive 52
SPGT... One cuttinge edge, one full length  positive 52
SPGT... One cuttinge edge, one full length shortened  positive 52
TCGW... One cuttinge edge, one corner no 53
TCGW... One cuttinge edge, one full length no 53
TCGW... One cuttinge edge, one full length shortened no 53
TCGT... One cuttinge edge, one corner positive 54
A 60° TCGT... One cuttinge edge, one full length  positive 54
TCGT... One cuttinge edge, one full length shortened  positive 54
TCGT... One cuttinge edge, one corner lasered C1 55
TCGT... One cuttinge edge, one corner lasered C2 55
TPGW... One cuttinge edge, one corner no 55
VBGW... One cuttinge edge, one corner no 56
) VBGT... One cuttinge edge, one corner lasered C1 56
535 VCGW... One cuttinge edge, one corner no 56
VCGT... One cuttinge edge, one corner lasered C1 56
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CCGW ... A= vty

0° chip angle %t' =
Specification Dimensions (mm) PU620

d s r d, I Order No.
CCGW 060204 FOTN -0AA 635 2,38 0,4 28 3.1 [} 30011027
CCGW 060208 FOTN -0AA 635 238 08 28 3 () 30011028
CCGW 097304 FOTN -0AA 952 397 04 44 35 ) 30011031
CCGW 097308 FOTN -0AA 952 397 08 44 34 ) 30011032
CCGW 120404 FOTN -0AA 127 476 04 55 47 ) 30011033
CCGW 120408 FOTN -0AA 127 476 08 55 46 [ 30011034

e -
. o II' — I :
1@)IE:

CCGW ... ,
0° chip angle BT ooh T

L/R
Specification Dimensions (mm) PU620

d s r d, I Order No.
CCGW 060204 FO1L-0AA 635 238 04 28 6 ) 30034583
CCGW 060208 FO1L-0AA 635 238 08 28 56 ) 30034582
CCGW 09T304 FO1L-0AA 952 397 0,4 4,4 9,2 [} 30034581
CCGW 097308 FO1L-0AA 952 397 08 44 88 ) 30030896
CCGW 120404 FO1L-0AA 127 476 04 55 125 @ 30034580
CCGW 120408 FO1L-0AA 127 476 08 55 12 ) 30085679
CCGW 060204 FO1R-0AA 635 238 04 28 6 ) 30041499
CCGW 060208 FOTR-0AA 635 238 08 28 56 ) 30085716
CCGW 09T304 FO1R-0AA 952 397 0,4 44 9,2 [ 30083391
CCGW 097308 FO1R-0AA 952 397 08 44 88 ) 30036478
CCGW 120404 FOTR-0AA 127 476 04 55 125 @ 30085719
CCGW 120408 FO1R-0AA 127 476 08 55 12 ° 30085720

S ’ -5 -
°
. =]

CCGW ... Moa
0° chip angle

L/R
Specification Dimensions (mm) PU620

d s r d, I3 Order No.
CCGW 060204 FO1L -6AA 635 2,38 0,4 2,8 6,2 (@] 30249380
CCGW 060208 FO1L -6AA 635 238 08 28 61 (o) 30249381
CCGW 097304 FO1L -6AA 952 397 04 44 94 (o) 30249382
CCGW 097308 FO1L -6AA 952 397 08 44 93 o 30249383
CCGW 120404 FO1L -6AA 12,7 4,76 0.4 55 12,6 (@] 30249384
CCGW 120408 FO1L -6AA 127 476 08 55 125 O 30249385
CCGW 060204 FO1R -6AA 635 238 04 28 672 o) 30249386
CCGW 060208 FO1R -6AA 635 238 08 28 61 (o) 30249387
CCGW 097304 FO1R -6AA 952 397 04 44 94 o) 30249388
CCGW 09T308 FO1R -6AA 952 397 0,8 44 9,3 o 30249389
CCGW 120404 FOTR -6AA 127 476 04 55 126 O 30249390
CCGW 120408 FO1R -6AA 127 476 08 55 125 O 30249391

Recommended cutting data see page 40

42
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positive
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MAPAL PCD inserts

& “ 5
@ (@) E: |
el 1 "

CCGT ... A LY
positive chip angle ‘%_" h= - positive
Specification Dimensions (mm) PU620

d s r d, Iy Order No.
CCGT 060204 FOTN-5LA 635 2,38 0,4 28 3,1 [} 30046179
CCGT 060208 FOTN-5LA 635 238 08 28 3 ) 30081181
CCGT 097304 FOTN-5LA 952 397 04 44 35 @ 30029194
CCGT 097308 FOTN-5LA 952 397 08 44 34 @ 30039802
CCGT 120404 FOTN-5LA 127 476 04 55 47 ) 30085663
CCGT 120408 FOTN-5LA 127 476 08 55 46 @ 30085664

-

CCGT ... ¢ ,-l L L |

positive chip angle i%k : | positive

L/R o 1
Specification Dimensions (mm) PU620

d s r d, I Order No.
CCGT 060204 FO1L-1LA 6,35 2,38 0,4 2,8 6 [ ] 30085694
CCGT 060208 FOTL-1LA 6,35 2,38 0,8 2,8 5,6 [ ] 30085695
CCGT 097304 FO1L-1LA 952 397 04 4,4 9,2 [} 30085698
CCGT 097308 FO1L-1LA 9,52 3,97 0,8 4,4 8.8 [ ] 30039803
CCGT 120404 FO1L-1LA 12,7 4,76 0.4 55 12,5 [ ] 30040424
CCGT 120408 FO1L-1LA 12,7 4,76 0,8 55 12 [ ] 30085701
CCGT 060204 FO1R-1LA 6,35 2,38 0,4 2,8 6 [ ] 30085721
CCGT 060208 FO1R-1LA 6,35 2,38 0,8 2,8 56 [ ] 30085722
CCGT 097304 FOT1R-1LA 9,52 3,97 0,4 44 9.2 ( ] 30039812
CCGT 097308 FOTR-1LA 9,52 3,97 0,8 4.4 8,8 ( ] 30039811
CCGT 120404 FO1R-1LA 12,7 4,76 0,4 55 12,5 [ ] 30085727
CCGT 120408 FO1R-1LA 12,7 4,76 0,8 55 12 [ ] 30085728

- S <

CCGT .. SE N
positive chip angle positive

L/R
Specification Dimensions (mm) PU620

d s r d, I Order No.
CCGT 060204 FO1L -6LA 635 2,38 0.4 2,8 6,2 (@] 30249392
CCGT 060208 FO1L -6LA 6,35 2,38 0.8 2,8 6,1 (@] 30249393
CCGT 097304 FO1L -6LA 9,52 3,97 0.4 4.4 9.4 (@] 30249394
CCGT 097308 FO1L -6LA 9,52 3,97 0,8 4,4 9.3 (o] 30249395
CCGT 120404 FO1L -6LA 12,7 4,76 04 55 12,6 (@] 30249396
CCGT 120408 FO1L -6LA 12,7 4,76 0.8 55 12,5 o 30249397
CCGT 060204 FO1R -6LA 6,35 2,38 0.4 28 6,2 o 30249398
CCGT 060208 FO1R -6LA 6,35 2,38 0,8 2,8 6,1 o 30249399
CCGT 097304 FO1R -6LA 9,52 3,97 0,4 4.4 9,4 (e} 30249400
CCGT 097308 FO1R -6LA G | 37 0,8 44 €3 o 30249401
CCGT 120404 FO1R -6LA 12,7 4,76 0.4 55 12,6 o 30249402
CCGT 120408 FO1R -6LA 12,7 4,76 0,8 55 12,5 O 30249403

Recommended cutting data see page 40
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CCGT ...
Chip breaker geometry C1

positive

CCGT 060204 FOTN-C1A 635 238 10104313
CCGT 097308 FOTIN-C1A 952 397 30234050

Chip breaker geometry C2 d

CCGT

positive

CCGT 060204 FOTN-C2A 635 238 30234060
CCGT 097308 FOT1N-C2A 952 397 30234062

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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CPGW ...
0° chip angle
Specification Dimensions (mm)
d s r d,
CPGW 060204 FOTN -0AA 635 2,38 0,4 28
CPGW 060208 FOTN -0AA 635 238 08 2,8
CPGW 097304 FOTN -0AA 952 397 04 44
CPGW 09T308 FOTN -0AA 952 397 08 44
-
CPGW ...
0° chip angle
L/R
Specification Dimensions (mm)
d s r d,
CPGW 060204 FO1L-0AA 635 238 04 28
CPGW 060208 FO1L-0AA 635 238 08 2,8
CPGW 097304 FO1L-0AA 952 397 04 4,4
CPGW 097308 FO1L-0AA 952 397 08 44
CPGW 060204 FO1R-0AA 635 238 04 28
CPGW 060208 FOTR-0AA 635 238 08 28
CPGW 09T304 FO1R-0AA 952 397 04 44
CPGW 097308 FO1R-0AA 952 397 0,8 44
CPGW ...
0° chip angle
L/R
Specification Dimensions (mm)
d s r d,
CPGW 060204 FO1L -6AA 635 2,38 0,4 2,8
CPGW 060208 FO1L -6AA 635 238 08 2,8
CPGW 097304 FO1L -6AA 952 397 04 44
CPGW 097308 FO1L -6AA 952 397 08 44
CPGW 060204 FO1R -6AA 635 238 04 28
CPGW 060208 FO1R -6AA 635 2,38 0.8 2,8
CPGW 09T304 FO1R -6AA G | e 0,4 4.4
CPGW 097308 FO1R -6AA 952 397 08 44

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)

3,1

85
3.4

5,6
2
88

5,6
9.2
8,8

6,2
6,1
9.4
g}

6,2
6,1
9.4
93

OO OO0 OO0OO0OOo

- th s

PU620

Order No.

30011029
30011030
30085768
30249405

PU620
Order No.

30036376
30085678
30249406
30249407

30040594
30085717
30085790
30249409

PUG20
Order No.

30249410
30249411
30249412
30249413

30249414
30249415
30249416
30249417

positive

positive

positive
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b S, T
- J e .'... i 1 1
| 5 |
CPGT ... ) N2 PR | ,
positive chip angle ‘%‘ By g T N positive
o= 1
Specification Dimensions (mm) PU620
d s r d, Iy Order No.
CPGT 060204 FO1N -5LA 635 2,38 0,2 28 3,1 (@] 30085661
CPGT 060208 FO1TN -5LA 6,35 2,38 0.4 2,8 3 (o] 30085662
CPGT 097304 FOTN -5LA 9,52 3,97 0,4 4.4 35 (@] 30249418
CPGT 097308 FOTN -5LA 9,52 3,97 0,8 4.4 3.4 (@] 30249419
=D g
L
CPGT ... ~ l »
positive chip angle - positive
Specification Dimensions (mm) PU620
d s r d, I Order No.
CPGT 060204 FO1L -1LA 635 2,38 0,4 2,8 6 (o] 30085696
CPGT 060208 FO1L -1LA 6,35 2,38 0,8 2,8 5,6 (@] 30085697
CPGT 097304 FO1L -1LA 9,52 3,97 04 4.4 9.2 (@] 30249420
CPGT 09T308 FO1L -1LA 9,52 3,97 0,8 4,4 8,8 O 30249421
CPGT 060204 FO1R -1LA 6,35 2,38 0,4 2,8 6 (@] 30085723
CPGT 060208 FO1R -1LA 635 2,38 0,8 2,8 5,6 o 30085724
CPGT 097304 FO1R -1LA 9,52 3.97 0.4 4.4 9,2 o 30249422
CPGT 097308 FO1R -1LA 9,52 3,97 0,8 4.4 8,8 o 30249423
- S -
|
: R
CPGT ... N - .
positive chip angle e positive
L/R
Specification Dimensions (mm) PU620
d s r d, I Order No.
CPGT 060204 FO1L -6LA 6,35 2,38 04 2,8 6,2 (@] 30249424
CPGT 060208 FO1L -6LA 6,35 2,38 0,8 2,8 6,1 (@] 30249425
CPGT 097304 FO1L -6LA G | S 0,4 4,4 94 (e) 30249426
CPGT 097308 FO1L -6LA 952 397 08 4.4 9.3 (o] 30249427
CPGT 060204 FO1R -6LA 6,35 2,38 04 2,8 6,2 (@] 30249428
CPGT 060208 FO1R -6LA 6,35 2,38 0.8 2,8 6,1 (o] 30249429
CPGT 097304 FO1R -6LA 9,52 3,97 04 4.4 9.4 (@] 30249430
CPGT 09T308 FO1R -6LA 9,52 3,97 0,8 4.4 9.3 (@] 30249431

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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®

DCGW ...
0° chip angle
Specification Dimensions (mm)
d s r d,
DCGW 070202 FOT1N-0AA 635 2,38 0,2 28
DCGW 070204 FOT1N-0AA 6,35 2,38 0,4 2,8
DCGW 070208 FO1N-0AA 6,35 2,38 0.8 2,8
DCGW 117304 FO1N-0AA 9,52 3,97 0,4 4.4
DCGW 117308 FO1N-0AA 952 397 0.8 4,4
DCGT ... /
Chip breaker geometry C1
Specification Dimensions (mm)
d s r d,
DCGT 070202 FOTN-C1A 6,35 2,38 0,2 2,8
DCGT 070204 FOTN-C1A 6,35 2,38 0,4 2,8
DCGT 117302 FOTN-C1A 9,52 3,97 0,2 4.4
DCGT 117304 FOIN-C1A 952 397 04 44
DCGT 117308 FO1IN-C1A 9,52 3,97 0,8 4.4
DCGT ...
Chip breaker geometry C2
Specification Dimensions (mm)
d s r d,
DCGT 070202 FOTN-C2A 6,35 2,38 0,2 2,8
DCGT 070204 FOTN-C2A 635 2,38 04 2,8
DCGT 117302 FOTN-C2A G | 37 0,2 4,4
DCGT 117304 FO1N-C2A 9,52 3,97 0.4 4.4
DCGT 117308 FO1N-C2A 9,52 3,97 0,8 4.4
DPGW ...
0° chip angle
Specification Dimensions (mm)
d s r d,
DPGW 070202 FOT1N-0AA 685 2,38 0,2 2,8
DPGW 070204 FO1N-0AA 6,35 2,38 0,4 2,8
DPGW 070208 FO1N-0AA 635 2,38 0,8 2,8
DPGW 117304 FOTN-0AA 9,52 397 04 44
DPGW 117308 FOTN-0AA 9,52 a7 0,8 4.4

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)

o F, 2
' A _: _ r/ ¢! l
[ 1 L] ayge
N | B positive
H
PU620
Iy Order No.
3,7 [ J 30249512
34 [ J 30249513
3.0 [ ] 30249514
3 [ 30234072
35 [ 30234073
.
. 1
=
I e
'5“ positive
PU660
I Order No.
37 [ 30223531
34 [ 10104930
4,7 [ J 30234051
4,3 [ ] 30234052
4 [ 30234053
-5 -
[ /' oy __: 1
L] ...-; / ;: Vi 3 é :
e :
— f‘ - - ]
ﬁ‘ positive
. pe0
[ Order No.
37/ [ 30234063
34 [ J 30234064
4,7 [ ] 30234065
43 [ 30234066
4 [ 30234067
i T
.r'( 7 P
S i I
5 A o A ! positive

PU620
I Order No.
37 o) 30257651
34 O 30257654
30 O 30257656
819 o 30257657
3,5 o 30257660
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p— b -5
I o, ] =
B \SZgae
SCGW ... &= h- .
0° chip angle 3 positive
Specification Dimensions (mm) PU620
d s r d, I Order No.
SCGW 060204 FOTN -0AA 635 2,38 0,4 2,8 28 [} 30011035
SCGW 060208 FOTN -0AA 6,35 2,38 0,8 2,8 2,8 [ ] 30011036
SCGW 097304 FOTN -0AA 9,52 387 0,4 4.4 B [ ] 30011037
SCGW 09T308 FOTN -0AA 9,52 3,97 0,8 4.4 3.1 [ ] 30011038
SCGW 120404 FOTN -0AA 12,7 476 0,4 55 4,5 [} 30011039
SCGW 120408 FOTN -0AA 12,7 4,76 0,8 55 4,5 [ ] 30011040
s\ 5.
& Ol ,
SCGW ... : , s~ N
0° chip angle B, ;| 0 positive
Specification Dimensions (mm) PU620
d s r d, 13 Order No.
SCGW 060204 FO1X -0AA 635 2,38 0,4 2,8 59 [ ] 30085680
SCGW 060208 FO1X -0AA 6,35 2,38 0,8 2,8 55 ( ] 30085681
SCGW 097304 FO1X -0AA 9,52 3,97 0,4 4.4 9,1 [ ] 30025529
SCGW 097308 FO1X -0AA 9,52 3,97 0,8 4.4 8,7 [ ] 30037231
SCGW 120404 FO1X -0AA 12,7 476 0,4 55 12,3 [ J 30083392
SCGW 120408 FO1X -0AA 12,7 4,76 0,8 55 1.9 [ ] 30085687
P .
/
SCGW ... & e
0° chip angle positive
L/R
Specification Dimensions (mm) PU620
d s r d, 5 Order No.
SCGW 060204 FO1L -6AA 6,35 2,38 0,4 2,8 6,2 (e} 30249432
SCGW 060208 FO1L -6AA 635 238 0.8 2,8 6,2 O 30249433
SCGW 097304 FO1L -6AA 952 397 0,4 44 63 O 30249434
SCGW 09T308 FO1L -6AA 9,52 3,97 0,8 4.4 €3 O 30249435
SCGW 120404 FO1L -6AA 12,7 4,76 0,4 55 12,4 (o] 30249436
SCGW 120408 FO1L -6AA 12,7 4,76 0,8 55 12,4 o 30249437
SCGW 060204 FO1R -6AA 635 2,38 0,4 28 6,2 o 30249438
SCGW 060208 FO1R -6AA 635 2,38 0,8 2,8 6,2 (e] 30249439
SCGW 09T304 FO1R -6AA 9,52 387 0,4 4.4 €3 (o] 30249440
SCGW 09T308 FO1R -6AA 9,52 3,97 0,8 4.4 9,3 (o] 30249441
SCGW 120404 FO1R -6AA 12,7 4,76 0,4 55 12,4 (@] 30249442
SCGW 120408 FO1R -6AA 12,7 4,76 0,8 55 12,4 (o] 30249443

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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i -5 r
‘. | - i

SCGT ... - n g )
positive chip angle &1 - positive
Specification Dimensions (mm) PU620

d s r d, I Order No.
SCGT 060204 FO1IN -5LA 635 2,38 0,4 2,8 28 [ ] 30085665
SCGT 060208 FOTN -5LA 6,35 2,38 0,8 2,8 2,8 ( ] 30085666
SCGT 097304 FOTN -5LA 952 397 0,4 4.4 B [ J 30037904
SCGT 097308 FO1IN -5LA 9,52 3,97 0,8 4.4 3.1 [ J 30058354
SCGT 120404 FO1IN -5LA 12,7 476 0,4 55 4,5 [} 30085670
SCGT 120408 FOTN -5LA 127 476 08 55 45 [ 30039810

& -5

SCGT ... w Ly -
positive chip angle i positive
Specification Dimensions (mm) PU620

d s r d, 13 Order No.
SCGT 060204 FO1X -1LA 635 2,38 0,4 2,8 59 [ ] 30085702
SCGT 060208 FO1X -1LA 6,35 2,38 0,8 2,8 55 [ J 30085703
SCGT 097304 FO1X -1LA 952 397 0,4 4.4 9,1 [ ] 30047583
SCGT 097308 FO1X -1LA 9,52 3,97 0,8 4.4 8,7 [ J 30085707
SCGT 120404 FO1X -1LA 12,7 476 0,4 55 12,3 [ J 30085708
SCGT 120408 FO1X -1LA 12,7 476 0,8 55 1.9 [ J 30085709

- - S =

SCGT ... o N
positive chip angle positive
Specification Dimensions (mm) PU620

d s r d, I Order No.
SCGT 060204 FO1L -6LA 635 2,38 0,4 2,8 6,2 (e} 30249444
SCGT 060208 FO1L -6LA 635 2,38 0,8 2,8 6,2 o 30249445
SCGT 097304 FO1L -6LA 9,52 3.97 0.4 4.4 €3 (@] 30249446
SCGT 097308 FO1L -6LA 9,52 3,97 0,8 4.4 )3 (0] 30249447
SCGT 120404 FO1L -6LA 12,7 4,76 0,4 55 12,4 (0] 30249448
SCGT 120408 FO1L -6LA 12,7 476 0.8 55 12,4 o 30249449
SCGT 060204 FO1R -6LA 6,35 2,38 0,4 2,8 6,2 (0] 30249450
SCGT 060208 FO1R -6LA 635 2,38 0.8 2,8 6,2 o 30249451
SCGT 097304 FO1R -6LA Sl | SE 0.4 4.4 )3 (@) 30249452
SCGT 097308 FO1R -6LA 952 397 0,8 4.4 9.3 (@) 30249453
SCGT 120404 FO1R -6LA 12,7 4,76 0,4 55 12,4 (@) 30249454
SCGT 120408 FO1R -6LA 12,7 476 0.8 55 12,4 O 30249455

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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SCGT ...
Chip breaker geometry C1

positive

SCGT 097308 FOTN-C1A 952 397 30250261
SCGT 120408 FOTN-C1A 12,7 476 30250263

positive

SCGT ...
Chip breaker geometry C2

SCGT 097308 FOTN-C2A 952 397 4.4 30249457
SCGT 120408 FOTN-C2A 12,7 476 30249459

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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E— & -5
£ /" —y ]
G L)) s
SPGW ... J N
© chi Lk . ositive
0° chip angle &=l p
Specification Dimensions (mm) PU620
d s r d, I Order No.
SPGW 060304 FOTN -0AA 635 3,18 0,4 2,8 2,8 [} 30036253
SPGW 060308 FOTN -0AA 635 318 08 28 28 ° 30085658
SPGW 097304 FOTN -0AA 952 397 04 44 3 ) 30249460
SPGW 097308 FOTN -0AA 952 397 08 44 3, ) 30249461
N i -5a
S AT
14 | =
7 Y W
SPGW ... , o LN »
0° chip angle -l positive
Specification Dimensions (mm) PU620
d s r d, 5 Order No.
SPGW 060304 FO1X -0AA 635 3,18 0,4 2,8 59 [ ] 30085682
SPGW 060308 FO1X -0AA 635 318 08 28 55 ) 30085683
SPGW 097304 FO1X -0AA 952 397 04 44 9 ) 30039129
SPGW 097308 FO1X -0AA G52 | e 0.8 44 8,7 [ ] 30249463
- S =
/ L F
5
SPGW ... = b o
0° chip angle positive
L/R
Specification Dimensions (mm) PU620
d s r d, 13 Order No.
SPGW 060304 FO1L -6AA 635 3,18 0,4 2,8 6,2 O 30249464
SPGW 060308 FO1L -6AA 635 318 08 28 62 (o) 30249465
SPGW 091304 FO1L -6AA 952 397 04 44 93 (o) 30249466
SPGW 097308 FO1L -6AA 952 397 08 44 93 (o) 30249467
SPGW 060304 FO1R -6AA 635 318 04 28 62 (o) 30249468
SPGW 060308 FO1R -6AA G | 316 0,8 2,8 6,2 (e 30249469
SPGW 097304 FO1R -6AA 952 397 0,4 4.4 )3 (o] 30249470
SPGW 097308 FOTR -6AA 952 397 08 44 93 () 30249471

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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MAPAL PCD inserts

g e
. ¥
(=

SPGT ... = 1y )
positive chip angle - positive
Specification Dimensions (mm) PU620

d s r d, I Order No.
SPGT 060304 FOTN -5LA 635 3,18 0,4 2,8 28 O 30049511
SPGT 060308 FOTN -5LA 6,35 3,18 0,8 2,8 2,8 o 30085668
SPGT 097304 FOTN -5LA 9,52 387 0,4 4.4 3.1 () 30249472
SPGT 097308 FOTN -5LA 9,52 3,97 0,8 44 BA] (e) 30249473

3 By
1
> _

SPGT ... - N
positive chip angle - positive
Specification Dimensions (mm) PU620

d s r d, I Order No.
SPGT 060304 FO1X -1LA 6,35 3,18 0,4 2,8 59 (@) 30040407
SPGT 060308 FO1X -1LA 635 3,18 0.8 2,8 55 () 30085705
SPGT 097304 FO1X -1LA 9,52 3,97 0,4 44 9,1 o 30249474
SPGT 097308 FO1X -1LA 9,52 387 0,8 4.4 8,7 () 30249475

SPGT ... N
positive chip angle positive
Specification Dimensions (mm) PU620
d s r d, 5 Order No.
SPGT 060304 FO1L -6LA 6,35 3,18 0,4 2,8 6,2 (e} 30249476
SPGT 060308 FO1L -6LA 635 3,18 0.8 2,8 6,2 O 30249477
SPGT 097304 FO1L -6LA 952 397 0,4 44 63 o 30249478
SPGT 097308 FO1L -6LA 9,52 3,97 0,8 4.4 €3 O 30249479
SPGT 060304 FO1R -6LA BNE 3,18 0,4 2,8 6,2 (o] 30249480
SPGT 060308 FO1R -6LA 6,35 3,18 0,8 2,8 6,2 (o] 30249481
SPGT 097304 FO1R -6LA Gl | e 0,4 4,4 018 o 30249482
SPGT 097308 FO1R -6LA G52 | &7 0,8 4,4 9.3 (e] 30249483

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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MAPAL PCD inserts

TCGW ...
0° chip angle

Dimensions (mm)
d s r d,

Specification

TCGW 090204 FOTN -0AA 556 238 0,4 2,5
TCGW 090208 FOTN -0AA 556 2,38 0,8 2,5
TCGW 110204 FOTN -0AA 635 238 0,4 2,8
TCGW 110208 FOTN -0AA 635 238 08 2,8
TCGW 167304 FOTN -0AA 952 397 0,4 4,4
TCGW 167308 FOTN -0AA G2 | SE7 0,8 4,4

TCGW ...
0° chip angle

Specification Dimensions (mm)

d s r d,
TCGW 090204 FO1X -0AA 556 2,38 0,4 25
TCGW 090208 FO1X -0AA 556 2,38 0.8 25
TCGW 110204 FO1X -0AA 635 238 04 2.8
TCGW 110208 FO1X -0AA 635 238 0.8 28
TCGW 16T304 FO1X -0AA Gl | e 0,4 44
TCGW 16T308 FO1X -0AA G2 | 387 0.8 44
TCGW ...
0° chip angle

L/R

Dimensions (mm)
d s r d,

Specification

TCGW 090204 FO1L -6AA 556 238 0,4 2,5
TCGW 090208 FO1L -6AA 556 2,38 0,8 2251
TCGW 110204 FO1L -6AA 635 238 0,4 2,8
TCGW 110208 FO1L -6AA 635 2,38 0,8 2,8
TCGW 167304 FO1L -6AA 952 397 0,4 4,4
TCGW 16T308 FO1L -6AA Gz | SRy 0,8 4,4
TCGW 090204 FO1R -6AA 556 2,38 0,4 25!
TCGW 090208 FO1R -6AA 556 2,38 0,8 2,5
TCGW 110204 FO1R -6AA 635 238 0,4 2,8
TCGW 110208 FO1R -6AA 635 238 08 2,8
TCGW 167304 FO1R -6AA 952 397 0,4 44
TCGW 16T308 FO1R -6AA G2 | 387 08 44

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)

L -5
{ '..x'. 4
=
ASNAT o 1Y
L 1 positive
AL
PU620
I Order No.
34 ® 30011041
3,1 ° 30011042
3,8 [ 30011043
3,5 ) 30011044
54 ° 30011045
5,1 ° 30011046
- - -5
{ =y
w = ]
.| - LA
‘e d I ¥ positive
PU620
I Order No.
8,6 ° 30085688
7,6 o 30085689
10 [ ] 30034491
9 ° 30085691
155 @ 30085692
145 @ 30085693
~s -
¥ . |
;o \ 5
Y ARN\ST/AN N
ammmas' LW e
2w - positive
PU620
I Order No.
8,6 o 30249484
83 o 30249485
9.8 (©) 30249486
9,5 (o) 30249487
15 (o) 30249488
147 O 30249489
8,6 (o) 30249490
83 () 30249491
9.8 @) 30249492
9,5 o 30249493
15 (o) 30249494
147 O 30249495
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MAPAL PCD inserts

TCGT ...

v
Y
7t
L

positive chip angle % e - positive
Specification Dimensions (mm) PU620

d s r d, I3 Order No.
TCGT 090204 FOTN -5LA 556 2,38 04 245 34 [ ] 30085671
TCGT 090208 FOTN -5LA 556 2,38 0,8 2,5 il [ ] 30085672
TCGT 110204 FO1N -5LA 635 238 0,4 2,8 3,8 [ ] 30085673
TCGT 110208 FO1IN -5LA 635 238 08 2,8 315 [ 30085674
TCGT 16T304 FOTN -5LA 952 397 0,4 44 54 [ ] 30085675
TCGT 167308 FOTN -5LA 952 397 0.8 44 51 [} 30085676

T
&,

TCGT ... TN | y
positive chip angle - positive
Specification Dimensions (mm) PU620

d s r d, I Order No.
TCGT 090204 FO1X -1LA 556 2,38 0,4 2,5 8,6 [ 30085710
TCGT 090208 FO1X -1LA 556 2,38 0,8 2,5 7,6 [ 30085711
TCGT 110204 FO1X -1LA 635 238 0,4 2,8 10 [ ] 30085712
TCGT 110208 FO1X -1LA 635 238 08 2,8 9 [ 30085713
TCGT 16T304 FO1X -1LA 9I520 8197 0,4 44 15,5 [ 30085714
TCGT 167308 FO1X -1LA 952 397 08 4,4 14,5 [ 30085715

Ss -
b / 1
' / \__/ o

TCGT ... =tV | -
positive chip angle - n - ' positive

L/R
Specification Dimensions (mm) PU620

d s r d, I Order No.
TCGT 090204 FO1L -6LA 556 2,38 04 2,5 8,6 (@) 30249496
TCGT 090208 FO1L -6LA 556 2,38 0,8 245 83 O] 30249497
TCGT 110204 FO1L -6LA 635 238 0,4 2,8 9,8 (@) 30249498
TCGT 110208 FO1L -6LA 635 238 0,8 2,8 9,5 o 30249499
TCGT 167304 FO1L -6LA 952 397 0,4 4.4 15 0] 30249500
TCGT 16T308 FO1L -6LA 952 397 08 4.4 14,7 ©) 30249501
TCGT 090204 FO1R -6LA 556 2,38 0,4 2,5 8,6 O 30249502
TCGT 090208 FOTR -6LA 556 238 08 2,5 83 o 30249503
TCGT 110204 FO1R -6LA 635 238 04 2,8 9.8 o 30249504
TCGT 110208 FO1R -6LA 635 2,38 08 2,8 9,5 o 30249505
TCGT 16T304 FO1R -6LA 952 397 0,4 44 15 (0] 30249506
TCGT 16T308 FO1R -6LA 1570 S5/ 038 44 14,7 (©) 30249507

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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MAPAL PCD inserts

TCGT ...
Chip breaker geometry C1

TCGT 110204 FOTIN-C1A 635 238 30234055

positive

TCGT ...
Chip breaker geometry C2

TCGT 110204 FOTIN-C2A 635 238 30250265

S i 5.

AN
TPGW ... . N
0° chip angle %_r' positive

TPGW 090208 FOTN-0AA 556 238 30257663

TPGW 110208 FOTN-0AA 635 238 30257666

TPGW 167308 FOTN-0AA 952 397 30257670

positive

e
e

- -

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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VBGW ...

0° chip angle

VBGW 160408 FOTN-0AA 952 476 30249509

positive

VBGT ...
Chip breaker geometry C1

VBGT 160408 FOTN-C1A 952 476 30234057

positive

VCGW ...

0° chip angle

VCGW 160408 FOTN-0AA 952 476 30249511

positive

VCGT ...
Chip breaker geometry C1

positive

VCGT 110304 FOTN-C1A 635 318 04 30223530
VCGT 160408 FOIN-C1A 952 476 30228625

Recommended cutting data see page 40
@ available ex stock Germany
O Standard tool not on stock (delivery on request)
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Examples of PCD insert in practice

Slide value for automatic transmission systems

The PCD insert with chip breaker
allows chips to be fractured in
the best possible way. This means
different machining diameters
can be machined in less than six
seconds.

Description

Longitudinal turning of three
different external diameters

Operation

Slide value

AlMgSiPb F28

140 - 215 m/min
1.200 - 1.650 mm/min
Cutting depth a, 0,15-0,2 mm

Insert CCGT 097308 FO1N-C1A-PU6G60
(with lasered chip breaker)

Workpiece
Material
Cutting speed v,

Feed speed v

External ring for a rotary connection (anti-friction bearing)
Description Until now, the required surface
quality R, < 0.2 could only be
obtained with a subsequent
polishing process. With the
application of the MAPAL insert
with chip breaker geometry, this
second machining step could be
omitted.

Longitudinal turning of external
diameter 139,0 -003 mm

Operation

Workpiece External ring for a rotary connection

(anti-friction bearing)

Material Dispal S250 (AISi20Fe5Ni2)

Cutting speed v, 400 m/min

Feed f 0,02 mm

Cutting depth a, 0,5 mm

Insert VBGT 160408 FOTN-C1A-PU660

(with lasered chip breaker)

tool life

+ {1500 %

previous new

Machining time

-15 min polishing

<

o. i
< turning
=

previous new
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MAPAL Competence Hard Machining

Innovative tool solutions for complete machining

MAPAL offer economical and process reliable tooling solutions for the complete machining of harde-
ned components, in all the relevant areas of application; turning, milling, drilling and reaming.

It is important when laying out hart-machining processes, that the complete package of machine
tool, clamping fixture and tooling are perfectly attuned to one another. To assure this, the MAPAL
specialists have the necessary process Know-how at their disposal and can call upon a comprehensi-
ve range of efficient tools to meet the challenging requirements of hard machining.

MEGA Drill Hardened MicroReam Plus

Pre-machining

Finishing

Standard

ISO Indexable Insert OptiMill® Hardened

Hard milling

Taper turning

HPR

Finishing

VersaCut

- Machining grooves (left) HSK-T
- Thread chasing (right) 5

- Copy turning

Complete machining of a part
with 58 HRC on a turning-
milling center.
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- Super hard cutting materials | MAPAL worldwide

MAPAL - always close to the customer, everywhere.

Quality, close customer contact, early information on developments and market requirements are
the core objectives of MAPAL. Every day more than 3,400 employees in the MAPAL Group prepare
new, appropriate solutions for the machining tasks of our customers.

With continuous training and further training of employees and the constant interchange of
experience, MAPAL safeguards its high technological standards and guarantees that proverbial
MAPAL quality.

gt? ; ® Subsidiaries N /E/ff’fyj
vy
SN O Representatives
The sites of the MAPAL Group
Germany Australia Valcor Australia Sales Pty. Ltd. Korea MAPAL HTT Co. Ltd. in Kyunggi-Do
. in Ballarat, Victoria . .
MAPAL Dr. Kress KG in Aalen Malaysia MAPAL Malaysia Sdn. Bhd.
MAPAL WWS GmbH in Pforzheim Brazil FMe/r\rI;/?]:.e(:](:alzrjzllp;egiséo s in Selangor Darul Ehsan
' Mexi MAPAL FRHENOSA S.A. de C.V.
MAPAL ISOTOOL GmbH in Sinsheim in Belo Horizonte exico ; SASA. de C
in Monterrey
i Chi MAPAL China Producti
MILLER GmbH in Altenstadt ina : ina r<? uction . Poland MAPAL Narzedzia Precyzyjne
. . and Trading Ltd. in Shanghai X .
Rudolf Strom GmbH in Vaihingen/Enz Spolka z 0.0. in Posen
. . . France MAPAL France S.A.S. . . .
August Beck GmbH &t Co. KG in Winterlingen . Singapore MAPAL Sales Office South East Asia
in Le Chambon Feugerolles
WTE Prézisionstechnik GmbH in Kempten MAPAL France - South Africa  MAPAL SPECTRA Carbide Tooling

Bureau Villepinte in Paris Technology in Port Elizabeth

Great Britain MAPAL Ltd. in Rugby Taiwan !\/IAPAL Precision Tool System Co. Ltd.
in Tainan
India MAPAL INDIA Private Ltd. . .
. Thailand MAPAL THAILAND Co. Ltd. in Bangkok
in Bangalore
ltaly MAPAL Italia SRL. in Gessate/MI Czech Republic MAPAL CZ s.r.o. in Dlouha Lhota
Japan MAPAL KK in Tokyo USA MAPAL Inc. in Port Huron M
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Perfectly yours.

Reaming and fine boring V2.0.1
Boring

Drilling

Milling

Turning

Actuating

Clamping

Setting and measuring

Services

MAPAL Prazisionswerkzeuge Dr. Kress KG
P.0. Box 1520 - D-73405 Aalen - Phone +49 07361 585-0 - Fax +49 07361 585-150
info@de.mapal.com - www.mapal.com
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