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L1

e1

e1

20°

L2

d 2 d 1 d 3

a

7:24

a +/–0,4* 2 2 3

d1 31,75 44,45 69,85

d2 h8 46 63 100

d3 M 12 M 16 M 24

e1 +/–0,1 20 27 42

L1 +/-0,2 48,4 65,4 101,8

L2 min. 22 27 38

DIE & MOULD | Clamping

For automatic tool change Form J, Form JF, Form JD and design with data carrier

Size

30 40 50

Dimensions in mm.

BT standard
For BT tool shanks according to ISO 7388-2
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“SETTING | MEASURING | DISPENSING”

You can find the complete MAPAL portfolio in our catalogue

Can now be browsed and downloaded 
as a PDF at www.mapal.com
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High-precision setting fixtures and intelligent dispensing systems 
that we are proud to have developed ourselves.

SETTING
MEASURING
DISPENSING
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UNISET-V visionUNISET-V standard
 - CNC controller
 - Optical or tactile measurement
 - Graphical user interface
 - Incident light for inspection of cutting edge
 - Tool management
 - Tool chip for individually reading and recording  
measured values

 - Universal, automated setting
 - CNC controller
 - Optical or tactile measurement
 - Graphical user interface
 - Incident light for inspection of cutting edge
 - Tool management
 - Heel
 - Tool chip for individually reading and recording mea-
sured values

MAPAL provides the right setting fixture for every tool and setting requirement. 
The broad portfolio offers setting fixtures from the entry-level segment as well 
as universal, automated devices with a CNC controller. 
 
For automated devices, you can choose between optical and tactile measuring 
methods that are µm exact. Particularly when it comes to tools for complete 
machining, this flexibility yields real productivity advantages. For electronic de-
vices, the company’s own adaptable UNISET software supports the measuring 
and setting processes.

RELIABLE AND EASY-TO-USE
MAPAL SETTING FIXTURES
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UNIBASE-M UNIBASE-V

The UNIBASE tool dispensing system stands for the optimum storage and mana-
gement of tools, components and accessories. The diverse portfolio, which ena-
bles expansion at a later date, offers the right UNIBASE cabinet for every requi-
rement. Both the individual dispensing systems and the drawer systems – even 
those for vertical storage of completely assembled tools – offer permanent auto-
matic stock monitoring. 
 
The new software with an open web interface allows the system to be accessed 
and controlled from any device.

NETWORKED AND SUSTAINABLE 
SMART DISPENSING SYSTEMS

 - Ideal storage system for tools, parts and accessories
 - Limited dispensing for the targeted withdrawal of individual 
parts

 - Variable drawer arrangement

 - Safe storage of completely assembled tools
 - Storing long tools vertically
 - No risk for the cutting edges
 - Upright cabinets with roller-guided drawers
 - Can be integrated into existing systems
 - Proven in use for tool management projects

UNIBASE software
 - Web interface for external access via an app
 - Optional connection to the cloud-based open platform c-Com
 - Comprehensive assessment possibilities
 - Dispenses items in a few clicks
 - Permanent, automatic stock monitoring
 - Connection to existing ERP systems possible
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UNIBASE-C
 - Single dispensing system
 - Storage of small and individual parts
 - Single dispensing solution increases theft protection
 - Ready for use as a single solution as well as in existing systems
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Technical features 
UNIBASE-M

1 Monitor
With the 22" touch screen monitor and the tool soft-
ware, items can be managed clearly and directly.

2  Master cabinet
The master cabinet is the basic module of the UNI-
BASE-M and contains the monitor and the computer 
unit for automatic tool dispensing.

3 Barcode scanner
For quick, straightforward searching or stocking, the 
tools can be read conveniently using a barcode scanner. 
Alternatively, system logon by barcode is also possible.

4 Additional cabinet (slave unit)
The additional cabinet is part of UNIBASE-M. The 
drawer division is freely configurable in order to 
accommodate different items. Up to 30 additional 
cabinets can be added.
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MAPAL not only offers a standard range of additional cabinets, but also 
provides the option of configuring the cabinets as required. The number 
and height of drawers can be custom arranged according to individual 
requirements. Subsequent expansion can also be easily implemented 
by the customer.

Standard designs:

Individual drawers for master cabinet and additional cabinet

Cabinet features Additional cabinet with 13 drawers Additional cabinet with 54 drawers Additional cabinet with 90 drawers

Number of drawers x drawer height
12 x 75 mm 48 x 50 mm 80 x 50 mm

1 x 150 mm 6 x 100 mm 10 x 100 mm

Housing dimensions (WxDxH) 717 x 750 x 1,390 mm 717 x 750 x 1,390 mm 1,159 x 750 x 1,390 mm

Load capacity per drawer 75 kg 25 kg 25 kg

Useable height 1,050 mm 1,000 mm 1,000 mm

Storage area 4.68 m2 4.63 m2 7.72 m2

Dispensing limit –  

Drawer width Drawer height Drawer raster Useable height

612 mm 
(wide)

75 - 300 mm 
(variable) 25 mm 1,050 mm

153 mm 
(narrow)

50 - 200 mm 
(variable) 25 mm 1,000 mm

Additional cabinets
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Technical features 
UNIBASE-V additional cabinet

1  Master cabinet
The master cabinet is the basic module of the UNI-
BASE-M and contains the monitor and the computer 
unit for automatic tool dispensing.

2 UNIBASE-V additional cabinet
The vertical cabinet is controlled via the master unit 
and has a maximum of four electronically lockable ver-
tical drawers.

3 Vertical drawer
The vertical drawers that open automatically can be in-
dividually equipped with tool holders. Up to 600 kg can 
be stored in each roller-guided drawer.

4 Tool holder
The tool holders are configurable and can be loaded 
with large, fully assembled and pre-set upright tools.

5 Cabinet lock
The cabinet lock is used to activate and deactivate the 
emergency unlocking of the vertical drawers.

DIE & MOULD | Setting | Measuring | Dispensing544



MAPAL offers the UNIBASE-V additional cabinet in various standard 
designs which differ in the division of the vertical drawers. For the pur-
pose of meeting individual requirements, the drawer tool holders can 
be configured as desired. Subsequent expansion can be easily imple-
mented by the customer.

Cabinet features Additional cabinet with 2 vertical 
drawers

Additional cabinet with 3 vertical 
drawers

Additional cabinet with 4 vertical 
drawers

Height 2,000 mm 2,000 mm 2,000 mm

Width 717 mm 717 mm 717 mm

Depth 725 mm 725 mm 725 mm

Storage area  1,085 m2  1,085 m2  1,085 m2

Vertical drawer Width Raster Height Useable height Usable depth

155 mm 40 mm 1,960 mm 1,750 mm 628 mm

315 mm 40 mm 1,960 mm 1,750 mm 628 mm

Additional cabinets - vertical cabinet 
Standard designs:

Individual vertical drawers for vertical cabinet

UNIBASE-V additional cabinets
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Technical features 
UNIBASE-C

1 UNIBASE-C master system
The UNIBASE-C can be used as an independent system 
with a computer unit and touch monitor. Further slave 
systems can also be subsequently integrated into exist-
ing systems.

2 Dispensing compartment
The dispensing compartments open automatically after 
item dispensing. The single dispensing solution allows 
only one compartment to be opened at a time, therefore 
supporting a safe and controlled removal procedure for 
individual items.

3 Software UNIBASE
The revised and user-friendly UNIBASE software 
can be conveniently operated via touch moni-
tor.
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Bh

Bv

t
h

MAPAL offers the UNIBASE-S single dispensing system in various de-
signs. For the purpose of meeting individual requirements, the num-
ber and arrangement of the dispensing compartments can be con-
figured. Different drum designs are available for this purpose. The  
UNIBASE-C is available as a master and slave system.

UNIBASE-C compartment designs

Compartment features Compartment A Compartment B Compartment C Compartment D

Height (h) 68 mm 68 mm 136 mm 136 mm

Front width (Bv) 68 mm 140 mm 68 mm 140 mm

Rear width (Bh) 23 mm 60 mm 23 mm 60 mm

Depth (t) 237 mm 237 mm 237 mm 237 mm

UNIBASE-C compartment designs

Cabinet features

UNIBASE-C drum designs

Total number of compartments 640 compartments 448 compartments 320 compartments 160 compartments

Quantity, compartment A 640 320

Quantity, compartment B 32 160

Quantity, compartment C 64 160

Quantity, compartment D 32 160

Cabinet feature Size information

Height 2,000 mm
Width 1,080 mm

Depth 875 mm
Weight 275 kg

UNIBASE-C single dispensing system
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ap = [mm]

kAT

vc = [       ]m
min

n = [min-1]

vf = [       ]

ap korr. = [mm]

n korr. = [min-1]

vf korr. =

Rth = [µm]

ae = [mm]

n =

vf = fz . z . n

ap korr. = ap . kAT

n korr. = n . kAT . kKW

vf korr. = vf . kAT . kKW

Rth = R –

ae = 2 .

mm
min

[       ]mm
min

vc . 1000
π . d1

Rth ((R . 2) – Rth)

R2 – ae2/4

ae = [mm]

kKW

fz = [         ]

Determining a cutting data

Explanation of terms

Cutting depth

Cutting width

Working depth correction factor

Calculation formula

Spindle speed

Feed rate

Cutting depth correction factor

Spindle speed correction factor

Feed rate correction factor

Theoretical roughness depth

Cutting width

Feed per tooth

Cutting speed

Cone angle correction factor

mm
Tooth

Determining the cutting data

1.  Select your workpiece material according to the MMG (MAPAL machining groups, see fold-out page on inside cover)

2.  Depending on the tool diameter, you can take the recommendation for ap, ae, vc und fz from the table of cutting val-
ues. These values are valid for tools with a working depth of ≤ 3xD and a cone angle of 0°.

3.  Depending on the working depth and cone angle, the correction factors for working depth kAT and cone angle kKW 
below the table of cutting values must be taken into account. Please take note of the calculation formulas.
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Rth

ae

ae [mm]

0,01 0,02 0,03 0,04 0,05 0,06 0,075 0,08 0,1 0,15 0,2 0,25 0,3 0,4 0,5

R
[mm]

0,02 0,64 2,68 6,77
0,05 0,25 1,01 2,30 4,17 6,70 10,00 16,93

0,10 0,13 0,50 1,13 2,02 3,18 4,61 7,30 8,35 13,40

0,15 0,08 0,33 0,75 1,34 2,10 3,03 4,76 5,43 8,58

0,20 0,06 0,25 0,56 1,00 1,57 2,26 3,55 4,04 6,35 14,60

0,25 0,05 0,20 0,45 0,80 1,25 1,81 2,83 3,22 5,05 11,52

0,30 0,04 0,17 0,38 0,67 1,04 1,50 2,35 2,68 4,20 9,53 17,16

0,40 0,03 0,13 0,28 0,50 0,78 1,13 1,76 2,01 3,14 7,09 12,70

0,50 0,03 0,10 0,23 0,40 0,63 0,90 1,41 1,60 2,51 5,66 10,10 15,88

0,75 0,02 0,07 0,15 0,27 0,42 0,60 0,94 1,07 1,67 3,76 6,70 10,49 15,15

0,90 0,01 0,06 0,13 0,22 0,35 0,50 0,78 0,89 1,39 3,13 5,57 8,72 12,59

1,00 0,01 0,05 0,11 0,20 0,31 0,45 0,70 0,80 1,25 2,82 5,01 7,84 11,31

1,25 0,01 0,04 0,09 0,16 0,25 0,36 0,56 0,64 1,00 2,25 4,01 6,27 9,03 16,10

1,50 0,01 0,03 0,08 0,13 0,21 0,30 0,47 0,53 0,83 1,88 3,34 5,22 7,52 13,39

2,00 0,01 0,03 0,06 0,10 0,16 0,23 0,35 0,40 0,63 1,41 2,50 3,91 5,63 10,03 15,69

2,50 0,01 0,02 0,05 0,08 0,13 0,18 0,28 0,32 0,50 1,13 2,00 3,13 4,50 8,01 12,53

3,00 0,00 0,02 0,04 0,07 0,10 0,15 0,23 0,27 0,42 0,94 1,67 2,61 3,75 6,67 10,43

4,00 0,00 0,01 0,03 0,05 0,08 0,11 0,18 0,20 0,31 0,70 1,25 1,95 2,81 5,00 7,82

5,00 0,00 0,01 0,02 0,04 0,06 0,09 0,14 0,16 0,25 0,56 1,00 1,56 2,25 4,00 6,25

6,00 0,00 0,01 0,02 0,03 0,05 0,08 0,12 0,13 0,21 0,47 0,83 1,30 1,88 3,33 5,21

8,00 0,00 0,01 0,01 0,03 0,04 0,06 0,09 0,10 0,16 0,35 0,63 0,98 1,41 2,50 3,91

10,00 0,00 0,01 0,01 0,02 0,03 0,05 0,07 0,08 0,13 0,28 0,50 0,78 1,13 2,00 3,13

Theoretical roughness depth Rth

Theoretical roughness depth Rth [µm]
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ap korr. = ap . kAT = [0,05 x d1] . kAT

n korr. = n . kAT  . kKW =

vf korr. = vf . kAT  . kKW = [0,2 . 4 . 9554] . kAT . kKW

[ 300 . 1000
π . 10 ] . kAT  . kKW

7643 mm
min

mm
min

ap [mm] ae [mm] vc [m/min] fz [mm]

P1.1 0,05xD < 0,25xD 300 0,2001

0,05 . 10 . 0,50 = 0,25 mm

9554 min-1 . 0,70 . 1,02 = 6821 min-1

. 0,70 . 1,02 = 5457

1 2

≤ 10xD 0,50 0,70 0,70 1 1,02 1,02 1,02

AT kAT

ap n vf

 φ [°] kKW

ap n vf

2 3

2 3

2 3
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OptiMill-MBN/-MCR:
Tool: MBN105-120-0500-5000B100-HP801
Application: Roughing
Tool diameter: 10 mm
Working depth AT: ≤ 10xD
Taper angle φ: 1°
Incline: 1°
Workpiece material: S235JRC

Calculation Calculation formula Example of calculation

Cutting depth correction factor

Spindle speed correction factor

Feed rate correction factor

Structural, machining, case hardened and tempering steels, unalloyed

Working depth correction factor - kAT Cone angle correction factor - kKW

Calculation examples for cutting data recommendations
Cutting data taking into account the correction factors

550



vc korr. = vc . kWL

fz korr. = fz . kWL

vc [m/min] fz [mm]

P1.1 355 0,0901

0,090 . 0,60 = 0,054 fz
2 3

2

355 m
min

m
min

. 0,60 = 213
1 3

3

DIE & MOULD | Technical Appendix

Calculation Calculation formula Example of calculation

Cutting speed correction factor

Feed per tooth correction

Structural, machining, case hardened and tempering steels, unalloyed

Length Correction factors

fz vc

Extra long 0.6 0.7

OptiMill-SCM:
Tool: SCM740-1000Z04R-F0020HB-HP920
Application: Roughing
Tool diameter: 10 mm
Design: Extra long
Workpiece material: S235JRC

Tool length correction factor - kWL
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HFC

45° 90°

DIN
65272xD

90°

HA

DIN 6535

DIN
335 C

3xD

H7
HA

DIN 6535

180°

HBHA

IT6

Grind

HE

DIN 6535

HB

DIN 6535

HFC

H7 Grind

H7

IT7
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Pictograms

Milling

Drilling from solid | 
Countersinking

Face 
milling

Shoulder 
milling

Groove 
milling

Deep 
groove milling

Trimming Chamfer 
milling

Profile 
milling

Plunge 
milling

Ramps Helix 
milling

Trochoidal 
milling

High-feed 
milling

Pocket 
milling

Corner 
radius

45° chamfer Sharp-edged Internal cooling For lateral material 
removal rate

For lateral material 
removal rate and 
angled entry

For lateral material 
removal rate, angled 
entry and recess

Cylindrical shank 
compatible with HB 
according to 
DIN 6535

Connection 
CFS/MFS Short Long Overlong

Extra long

Drilling 
from solid

Stepped 
drilling

Deep 
drilling Tapping

Countersinking Cross 
bore

Inclined 
bore entrance

Inclined 
bore outlet

Internal 
cooling

Shank form HA 
according to DIN

QTS 
connection

Design according 
to DIN 335 C

Maximum 
machining depth

Lowering 
angle

Reaming Through 
hole

Blind 
bore

Internal 
cooling

Shank form HA 
according to DIN

Tool grinding 
diameter tolerance

Preferred series 
in H7

Maximum 
machining depth

According to 
factory standard

Design 
DIN 6527

Cylindrical shank 
compatible with HA 
according to 
DIN 6535

With designated 
working depth, 
cylindrical

With designated 
working depth, 
conical

Flat bottom 
of the bore

Maximum achievable 
bore tolerance of ≥IT

Drilling 
reaming

High-feed 
machining

Drilling 
in packages

Shank form HE 
according to DIN

Shank form HB 
according to DIN

Pilot bore
Maximum 
achievable bore 
tolerance of ≥IT

Preferred 
series in H7

Tool grinding 
diameter tolerance
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N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 4.1 4.2 4.3 1.1 1.2 1.3 2.1 3.1 4.1 4.2 5.1 5.2 5.3C

P 1 2 3 4 5 6 M 1 2 3 K 1 2 3 N 1 2 3 4 S 1 2 3 4 5 H 1 2 3

MBN

OptiMill-3D-BN 
OptiMill-3D-BN-Hardened

f7 h5

OptiMill-3D-BN-Copper f7 h5 ±0,01 

OptiMill-3D-BN-Alu f7 h5 ±0,01 

OptiMill-3D-BN-Graphite z2 h5

OptiMill-3D-BN-Graphite z3 -0,02 h5 ±0,01
OptiMill-3D-BN-Graphite-MT -0,1 h5

MCR

OptiMill-3D-CR 
OptiMill-3D-CR-Hardened

f7 h5

OptiMill-3D-CR-Copper f7 h5 ±0,01

OptiMill-3D-CR-Alu f7 h5 ±0,01 

OptiMill-3D-CR-Graphite z2, z4 h5

OptiMill-3D-CR-Graphite z3 h5

MCS OptiMill-3D-CS f8 h6

MHF
OptiMill-3D-HF 
OptiMill-3D-HF-Hardened

f8 h6

CONFIG
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Basic Line: 
Universal tools, broad field of application, 
low procurement costs

Performance Line: 
High-performance tools, broad field of application, 
high productivity in series production

Expert Line: 
Specialist tools for selected applications, 
maximum precision and productivity

Product category

Highly suitable Suitable in some situations

E.g. Standard material suitability table

E.g. Material suitability table for non-ferrous metal and lightweight materials

Material suitability

OptiMill®-3D: Tolerances
Tool type Description Nominal diameter d1 Shank diameter d2 Radial contour

0 / -0.015 if d1 ≤ 0.3 mm 
-0.002 / -0.015 if d1 ≤ 3 mm 

-0.02 if d1 > 3 mm 
f7 if d1 = d2

±0.005 if d1 ≤ 6 mm 
±0.01 if d1 > 6 mm

±0.005 if d1 ≤ 2 mm 
+0.01 / -0.015 if d1 > 2 mm

±0.005 if d1 ≤ 6 mm 
±0.01 if d1 > 6 mm

±0.005 if d1 ≤ 6 mm 
±0.01 if d1 > 6 mm

±0.005 if d1 ≤ 6 mm 
±0.01 if d1 > 6 mm

-0.002 / -0.015 if d1 ≤ 3 mm 
-0.02 if d1 > 3 mm 

f7 if d1 = d2

-0.005 / -0.02 if d1 ≤ 3 mm 
-0.005 / -0.03 if d1 ≤ 6 mm 

f7 if d1 = d2

Configuration Product with configurable features
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Machining 
group

Workpiece material Strength/hardness
[N/mm²] [HRC]

Frequently machined workpiece materials

MAPAL machining groups

* If the alloy parts Cr, Mo, Ni, V, W is > 8% in total, then select the next highest MAPAL machining group.

P

P1
P1.1 Construction steels, machining steels, case-hardening and tempering steels, unalloyed < 700 N/mm² 1.0122 (S235/St 37), 1.0401 (C15), 1.0503 (C45), 1.0570 (S355/St 52), 1.1213 (Cf53)

P1.2 Structural, machining, case hardened and tempering steels, unalloyed < 1,200 N/mm² 1.1249 (Cf70)

P2
P2.1 Nitriding, case-hardening and tempering steels, alloyed < 900 N/mm² 1.7131 (16MnCr5)

P2.2 Nitriding, case-hardening and tempering steels, alloyed < 1,400 N/mm² 1.7227 (42CrMoS4)

P3

P3.1 Tool steels, roller bearing steels, spring steels and high-speed steels* < 800 N/mm² 1.2343 (X37CrMoV5-1), 1.2762 (75CrMoNiW6-7)

P3.2 Tool steels, roller bearing steels, spring steels and high-speed steels* < 1,000 N/mm² 1.2367 (X38CrMoV5-3), 1.2713 (55NiCrMoV6)

P3.3 Tool steels, roller bearing steels, spring steels and high-speed steels* < 1,500 N/mm² 1.2379 (X153CrMoV12) 1.2738 (40CrMnNiMo8-6-4)

P4 P4.1 Stainless steels, ferritic and martensitic 1.4510 (X3CrTi17), 1.4589 (X5CrNiMoTi15-2)

P5 P5.1 Cast steel 1.7231 (G42CrMo4)

P6 P6.1 Stainless cast steels, ferritic and martensitic

M
M1

M1.1 Stainless steels, austenitic < 700 N/mm² 1.4301 (V2A), 1.4571 (V4A)

M1.2 Stainless steels, ferritic/austenitic (duplex) < 1,000 N/mm² 1.4362 (Alloy 2304), 1.4501, 1.4662 (LDX 2404)

M2 M2.1 Stainless cast steel, austenitic < 700 N/mm²

M3 M3.1 Stainless cast steel, ferritic/austenitic (duplex) < 1,000 N/mm²

K

K1 K1.1 Cast iron with lamellar graphite (grey cast iron), GJL < 300 N/mm² GJL-250 (GG-25), GJL-260 (GG-26 Cr)

K2

K2.1 Cast iron with spheroidal graphite, GJS < 500 N/mm² GJS-400 (GGG-40), GJS-450 (GGG-45)

K2.2 Cast iron with spheroidal graphite, GJS  ≤ 800 N/mm² GJS-600 (GGG-60), GJS-800-2 (GGG-80), GJS-800-8 (ADI 800)

K2.3 Cast iron with spheroidal graphite, GJS  > 800 N/mm² GJS-900-2 (GGG-90), GJS-1000-5 (ADI 1000), GJS-1200-2 (ADI 1200), GJS-1400-1 (ADI 1400)

K3
K3.1 Cast iron with vermicular graphite, GJV; malleable cast iron, GJM < 500 N/mm² GJV-300, GJV-400, GJMW-400-5 (GTW-40)

K3.2 Cast iron with vermicular graphite, GJV; malleable cast iron, GJM > 500 N/mm² GJV-500, GJV-700

N

N1

N1.1 Aluminium, unalloyed and alloyed < 3 % Si Alloy 2024, Alloy 7075, Al99

N1.2 Aluminium, alloyed ≤ 7 % Si AlSi7

N1.3 Aluminium, alloyed > 7 - 12% Si AlSi9, AlSi9Cu

N1.4 Aluminium, alloyed > 12% Si AlSi12, AlSi17

N2

N2.1 Copper, unalloyed and low-alloyed < 300 N/mm² SE-Cu

N2.2 Copper, alloyed > 300 N/mm² CuSn6

N2.3 Brass, bronze, gunmetal < 1,200 N/mm² CuZn33, CuAl9Mn3

N3
N3.1 Graphite, > 8 µm

N3.2 Graphite, ≤ 8 µm

N4

N4.1 Plastic, thermoplastics PA, PE, PC, PS, PVC, PP, PTFE, POM, PMMA

N4.2 Plastic, duroplastics PU, PF, EP, UP, VE, CR

N4.3 Plastic, foam materials EPS, PUR, PVC-E, PS-E, PP-E

C

C1

C1.1 Plastic range, reinforced with aramid fibre (AFK) Nomex, Kevlar, Twaron, KOREX

C1.2 Plastic range (duroplastic), CFK/GFK IMS, HTA

C1.3 Plastic range (thermoplastic), CFK/GFK GMT-PP, PEEK

C2 C2.1 Carbon range, reinforced with carbon fibre (CFC) CF222, CF225, CF226, CF227, CF260

C3 C3.1 Metal matrix (MMC) CeramTec AO-403 (AlSi9MgMn-Al2O3), Al/Cu/Mg-SiO2/Al2O3/AlN/TiC/SiC/BN/TiB2

C4
C4.1 Sandwich construction, honeycomb core (Honeycomb)

C4.2 Sandwich construction, foam core PLASCORE PAMG-XR1 5052, PCGA-XR1 3003, PAMG-XR1 5056, Micro-Cell (core made of alloy 5052/5056)

C5

C5.1 Multilayer composite (stack), non-metallic non-ferrous metal composite CFK-aluminium, IMS/HTA + Alloy 2024/6061/7075

C5.2 Multilayer composite (stack), non-metallic metal composite CFK-titanium, IMS/HTA + TiAl6V4/AMS4905

C5.3 Multilayer composite (stack), non-metallic non-metal composite CFK-CFK

C5.4 Multilayer composite (stack), non-ferrous metallic non-ferrous metal composite Aluminium-aluminium

C5.5 Multilayer composite (stack), non-ferrous metallic metal composite Aluminium-titanium

C5.6 Multilayer composite (stack), metallic metal composite Titanium Inox

S

S1 S1.1 Titanium, titanium alloys < 400 N/mm²

S2
S2.1 Titanium, titanium alloys < 1,200 N/mm² TiAl6V4

S2.2 Titanium, titanium alloys > 1,200 N/mm²

S3
S3.1 Nickel, unalloyed and alloyed  < 900 N/mm² 1.3912 (Invar, Ni36)

S3.2 Nickel, unalloyed and alloyed  > 900 N/mm²

S4 S4.1 High-temperature super alloy, Ni-, Co-, and Fe-based Hardox, Hastelloy, Incoloy, Inconel, NIMONIC, Stellite, Waspaloy

S5 S5.1 Molybdenum and tungsten alloys

H

H1
H1.1 Hardened steel / cast steel < 44 HRC 1.2738 HH, 1.2085, Toolox 33, Toolox 44

H1.2 Hardened steel / cast steel < 55 HRC 1.2343, 1.2311, 1.2312, 1.2714, 1.2083, 1.2738

H2

H2.1 Hardened steel / cast steel < 60 HRC 1.1730, 1.2379, 1.2358, 1.2767, 1.4112, ASP 2012

H2.2 Hardened steel / cast steel < 65 HRC 1.2379, 1.2363, 1.2436, 1.2842, ASP 2005, Vanadis 23

H2.3 Hardened steel / cast steel < 68 HRC ASP 2017, ASP 2023, Vanadis 30, Vanadis 60

H3 H3.1 Wear-resistant cast/chill casting, GJN 
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OptiMill®-3D: Determining the working depth

Explanation of terms

Figure 1: Working depth depending on incline

1.  Depending on the different inclines on the part, the neck length specified with l3 can 
be used to the maximum for the respective tool (see Figure 1).

2.  The maximum working depth at x° incline can be taken from the respective product 
page. The working depth represents the machining depth at which the contour of the 
tool collides with the part. If no value is specified, the maximum possible working 
depth depends on the chuck used (see example on the right).

3.  For greater stability in deeper machining and 5-axis applications, tools with different 
taper angles (0.5°, 1°, 1.5° and 3°) are available. The taper angle should be selected 
according to the incline on the part. The cylindrical part with neck withdrawal ensures 
a sufficient distance between the tool and part (see Figure 2).

4.  For maximum stability, the largest possible taper angle can be selected depending on 
the required working depth – even if it exceeds the angle of the incline.

Taper angle

Neck length

Cylindrical length

Blade diameter

Working depth

Transition radius

Neck diameter

Shank diameter

Figure 2: Taper angle and neck withdrawal

Taper angle free space

Part with x° 
incline

Cylindrical part free space

Example:
An OptiMill-3D-BN (MBN101) with a diam-
eter of 5 mm and a l3 dimension of 20 mm 
can achieve a maximum working depth of 
21 mm with an incline of 0.5°. With an in-
cline of 3°, the working depth is not limited 
by the tool contour in this way. The maxi-
mum working depth then depends on the 
chuck used.

Working depth at x° incline

0.5° 1° 1.5° 3°

AT = Working depth

21.00 21.82 22.59 -
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