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Pictograms
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Drilling from solid | 
Countersinking

Face 
milling

Shoulder 
milling

Groove 
milling

Deep 
groove milling

Trimming Chamfer 
milling

Profile 
milling

Plunge 
milling

Ramps Helix 
milling
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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 
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Design 
DIN 6527

Cylindrical shank 
compatible with HA 
according to 
DIN 6535

With designated 
working depth, 
cylindrical

With designated 
working depth, 
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Flat bottom 
of the bore

Maximum achievable 
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Drilling 
reaming

High-feed 
machining

Drilling 
in packages

Shank form HE 
according to DIN

Shank form HB 
according to DIN

Pilot bore
Maximum 
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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

DIE & MOULD | Technical Appendix

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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