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WPB-FB
Cutting Data Recommendations
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Application Examples

Cutting Speed:
vc

 = 1300 SFM

Feed:
fz = .015"

Depth of Cut:
ap = .003"

Step Over:
ae = .016"

Cutting Speed:
vc

 = 2000 SFM

Feed:
fz = .024"

Depth of Cut:
ap = .010"

Step Over:
ae = .008"

WPB 16-FB-70 in LC610Z

WPB 16-FB-70 in BN081

Workpiece:
Clipping tool

Material:
1.2320 / P20

Cutter:
WPB 16-70 in LC610Z
EBG R 16.016 AN140-C-I

Tool Life: 660 Minutes

Workpiece:
Forming die

Material:
Cast steel, 
partially hardened to 60 HRC

Cutter:
WPB 16-70 in BN081, CBN
EBG R 16.016 AN140-C-I

Tool Life: 70 Hours

                                   Carbide: LC610Z                                    CBN: BN081

 Material Cutting Speed (sfm) Feed Per Tooth (fz) Cutting Speed (sfm) Feed Per Tooth (fz)

 
 Steel, cast steel, stainless 1150-1312 .012"-.016" – –
 steel, ferritic and martensitic

 Stainless steel and cast steel 1000-1150 .008"-.016" – –
 Austenitic and 
 austenitic/ferritic

 Grey cast iron 920-1050 .008"-.016" 1640-2300 .008"-.016"
 Nodular cast iron, 
 Malleable cast iron

 Chilled cast iron – – 820-1000 .008"
 Hardened steel > 60 HRC

For best results run Flatball in Carbide Shank holder
Increase step over of 50% more than N Geometry possible
Must be programmed using 3D copy milling techniques with a X, Y, X moves simultaneously (45 Degrees on the workpiece)
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N

  Brinell                         Cutting Speed (SFM)

  Hardness LW610 LC610T*
Material  (BHN) SFM SFM
Aluminum Free Machining HB < 80 3280 4920
 HB > 80 2620 3280
Copper alloys long chipping 820 985
Thermoplastics  985 –
Aluminum alloys Si < 12% 2620 328
 Si ≥ 12%** – 650
Copper alloys short chipping 1320 1640
Magnesium alloys 1320 –
Duroplastics  490 650

Recommended Maximum Feed per Tooth (fZ) for V_GT Inserts

Maximum Feed Per Tooth (fZ)

 VPGT1604 . . .  VCGT2205 . . . 

 .014 .020

 .012 .016

*LC610T CVD Coated TiAlN

**PCD-tipped inserts upon request.

EMZ90 / FMZ90
Cutting Data Recommendations

EMZ90

EMZ90-THR
FMZ90
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dmin – dmax

d1

d1

ap max

w1

Tmax

Pocket Milling and Axial Plunging

Circular Milling

  VPGT VCGT

  160412-ALM 220530-ALM

 ap max   .531  .590

 Tmax  .31 .350

W1 max Degree (Ramp Angle)

 1.00  12  

 1.25  11

 1.50   7.5

 2.00  6

 2.50  4.5

 3.00  3.5

 4.00  2.5

 d1  dmin  dmax

 1.00 1.40 1.91

 1.25 1.64  2.26

 1.50 2.34  2.75

 2.00 3.18  3.76

 2.50 4.23  4.76

 3.00 5.28  5.76

 4.00 7.07  7.75

Helix angle W1 max and internal depth of cut Tmax

EMZ90 / FMZ90 
Application Data

EMZ90
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Maximum depth of cut for face milling

Maximum depth of cut 
ap [in]

R 10 42 S/SV/SN
Hardened steel .020 - .031
Cast iron .039 - .059
Aluminium  .197
Plastic  .197

Diameter
 0.984 14.0°
 1.260 8.0°
 1.575 5.5°
 1.969 4.0°
 2.480 2.7°
 3.150 2.0°
 3.937 1.5°
 4.921 1.2°E

d

d1

R 10 42 S/SV/SN

UFC Universal Face Milling Cutters
Application Options

      
 diameter  tooth  Maximum RPM  cutting speed 
 [inch] [z] n [1/min] vc [SFM] fz = 0.0007 fz = 0.0019 
 0.984 2 40000 3142 5250 13124
 1.260 3 40000 4021 7874 19686
 1.575 4 40000 5027 10499 26248
 1.969 5 36000 5655 11812 29529
 2.480 6 30000 5938 11812 29529

Maximum depth of cut for face milling
 
material ap [inch]
Hardened steel .020 - .031
 
Cast iron .039 - .059
 
Aluminium .197

Plastic .197

Maximum angle for ramping
 
 diameter [inch] 
 0.984 14
 1.378 8
 1.574 5.5
 1.968 4
 2.480 2.7
 3.150 2
 3.937 1.5
 4.921 2

Maximum ramp angle

Max. ramp angle 
E [°]

    feed per tooth
Cutting data recommendations   vf [SFM]

UFC Milling Cutters
Maximum Machining Data
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Finish Line Cutters
Cutting Data Recommendations
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                                Cutting Speed                  Coated  CBN fz (mm) fz (in)

       d1 = d1 =

       �20-�66 �.750-�2.60

 Material vc (SFM) vc (m/min) LC610Q LC610Z BN025 ap = 1.5 ap = .059

 Steel, cast steel, stainless steel, 500 - 1835 150 - 560 � / � � /  � � /   0.15-0.5 .006"-.020"
 ferritic and martensitic   � � � � � �

 Stainless steel and cast steel, 400 - 1000 120 - 300 � / � � /  � � /   0.1-0.35 .004"-.014"
 austenitic and austenitic/ferritic   � � � � � �

 Grey cast, iron cast with spheriodal 500 - 1640 150 - 500  � � /   0.15-0.5 .006"-.020"
 graphite, malleable cast iron    � � �

 High temperature alloys, super and 400 - 650 120 - 200 � / � �   0.1-0.35 .004"-.014"
 titanium alloys

 Hardened steel and cast steel  130 - 280 (LC610Z)  � � /  � � /  0.1-0.2 .004"-.008"
   100 - 450 (BN025)  � � � � � �

�   roughing
� �   semi-finishing
� � �  finishing

ECG-THR
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2 Feed HSC MultiEdge and WPB-HF
Cutting Data Recommendations

K

M

P

                                         LC620T

  Material Material Examples HRC Cutting Speed (sfm) Feed Per Tooth (fz)

 
Unalloyed Carbon Steel

 A36, 1005-1029, 
16 - 30 800 - 1000 .040 

  1213, 12L14 

 Alloyed Steel, 4140, 6150, 
< 30 800 - 990 .030 

 medium strength 5115, 8620 

 Heat Treatable Steel, 
4340 30 - 44 720 - 790 .030 

 high strength

 Nitriding Steel H13 30 - 44 490 - 590 .030 

 Tool Steel A2, D2, P20 30 - 44 590 - 720 .030 

 Stainless Steel, 303, 304, 316,  
< 30 700 - 800 .030 

 austenitic Nitronic 

 Grey Cast Iron No. 30B 
< 30 750 - 820 .050 

 Alloyed Grey Cast Iron A436-725 

 Nodular Cast Iron 5005 < 23 550 - 590 .040 

 Alloyed Nodular Cast Iron 5005 < 16 450 - 590 .030 

 Hardened Steel  45 - 52 754 .0195

    656 .016

The cutting data indicated are starting values and must be adjusted to current machining conditions 

*We recommend reducing the feed per tooth value with the long length version by 30%.

4 Feed HSC 
Cutting Data Recommendations

H

 

P

Feed per tooth
fz = inches

Cutter diameter
mm

Cutting 
speed

vc = SFM

Cutting 
depth

ap (inch)

Heat-treatable
die steels
(4140, 8740)

Full hardening
tools steels
(H13, D2)

Nitriding steels
(A355)

Hardened steel

Material 
787 0.0118 0.0150 0.0177 0.0236 0.0295 0.0354 0.0020 x d1

(= ap max.)

722 0.0118 0.0150 0.0177 0.0236 0.0295 0.0354
656 0.0094 0.0118 0.0142 0.0189 0.0236 0.0276
656 0.0110 0.0138 0.0165 0.0220 0.0276 0.0335 0.0016 x d1

591 0.0102 0.0130 0.0154 0.0205 0.0256 0.0315

525 0.0094 0.0118 0.0142 0.0189 0.0236 0.0276
656 0.0110 0.0138 0.0165 0.0220 0.0276 0.0335 0.0016 x d1

591 0.0102 0.0130 0.0154 0.0205 0.0256 0.0315

525 0.0094 0.0118 0.0142 0.0189 0.0236 0.0276
656 0.0063 0.0079 0.0094 0.0126 0.0157 0.0189 0.0016 x d1

591 0.0047 0.0059 0.0071 0.0094 0.0118 0.0142 0.0012 x d1

459 0.0031 0.0039 0.0047 0.0063 0.0079 0.0094 0.0008 x d1

328 0.0024 0.0031 0.0035 0.0047 0.0059 0.0071 0.0004 x d1

4 5 6 8 10 12Material No. 
1.2311
1.2312
1.2738
1.2711
1.2343
1.2080
1.2379
1.2767
1.8550
1.8519
1.7735
1.2344
45–52 HRC
53–56 HRC
57–62 HRC
63–67 HRC

40CrMnMo7
40CrMnMoS8.6
40CrMnNiMoS8.6.4
54NiCrMoV6
X 38 CrMoV 5 1       
X210Cr12
X 155 CrVMo 12 1   
X 45NiCrMo4
34CrAlNi7
31CrMoV9
14CrMoV6.9
X40CrMoV5.1

DIN Des.

FETTE
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Face Milling

Ramping
Ramp Angle = 1-2°

Pocketing

Circular interpolation 3D rough copy milling

Plunge Milling

ap max

d1

w1

Opening cavity

HSC FeedTM – High Feed, Solid Carbide Roughing End Mills
Application Examples
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ae = Width of cut in (in)
ap = Depth of cut in (in)
d1 = Cutter diameter in (in)
f1 = Correction factor for vf

fz = Feed per tooth in (in)
n = Speed in min–1

Q = Chip volume in cm3/min
vc = Cutting speed in (RPM)
vf = Feed rate in (in/min)
z = No. of teeth

Feed per tooth
fz = (inches)

Cutter diameter (mm)

4 5 6 8 10 12
14
-16

18
-20

Cutting 
speed

vc [SFM] CoolantExample Material No.Material

Rm/UTS

(N/mm2)
Plain carbon steel
(1018, 1025) 

Free cutting steel
(1212, 12L13, 12L14)
Structural alloy steel
(1040, 4130)
Heat-treatable steel, medium strength
(4140, 6150)
Cast steel (4340, 8740)
Case hardening steel (52100, 8620)
Heat-treatable steel, high strength
(4140, 8740)
Nitriding steel
(A355)
Tool steel
(H13,D2)
Stainless steel, austenitic
(303, 304, 316, 316L)

Stainless steel, ferritic, martensitic
(431)

Stainless steel, martensitic steel
(403, 420, 430)

Grey cast iron (No.20B, No.25B, 
No.30B, No.35B,No.40B, No.45B)
Alloyed grey cast iron

Nodular cast iron
(60-40-18, 80-55-06)
Malleable cast iron
(32510, 40010, 50005)
Aluminium alloys, short chipping
(6061-T6, 7050)
Aluminium alloys, short chipping

Titanium alloys, medium strength
(Ti6Al V4)
Titanium alloys, hight strength

Nickel based alloys, medium strength
(Inconel 718, Hastelloy C, Monel 400)
Heat resis. nickel based all., high stren.

*) .071 x d1 for diameter 14, 18, 20

} Reduce the cutting speed vc by 20%

} The cutting speed vc must be increased by 30%

300-500
500-700
350-500

St 37. St 44
St 52. St 70
U- and R St 37-2

1.0037. 1.0044
1.0052. 1.0070
1.0036. 1.0038

755 .0016 .0024 .0028 .0035 .0043 .0051 .0071 .0087

360-550
600-800

9 S 20. 9 SMn 28
45 S 20. 60 S 20

1.0711. 1.0715
1.0727. 1.0728

755 .0016 .0024 .0028 .0087 .0043 .0051 .0071 .0087

500-950
Ck 45.
26CrMo4

1.1191
1.7219

656 .0016 .0020 .0024 .0079 .0039 .0047 .0063 .0079

500-950
42CrMo4.                   
50CrV4.

1.7225      
1.2241

525 .0016 .0020 .0024 .0079 .0039 .0047 .0063 .0079

-950 GS40 1.0416 427 .0012 .0016 .0020 .0067 .0035 .0039 .0055 .0067
-950 16MnCr5 1.7131 525 .0016 .0020 .0024 .0079 .0039 .0047 .0063 .0079

950-1400
42CrMo4                   
30CrNiMo8

1.7225       
1.6580

394 .0012 .0016 .0020 .0059 .0031 .0035 .0047 .0059

950-1400 34CrAl6 1.8504 361 .0012 .0016 .0020 .0059 .0031 .0035 .0047 .0059

950-1400
X38CrMoV5-1          
X155 CrVMo12-1   

1.2343      
1.2379

328 .0012 .0016 .0016 .0055 .0028 .0031 .0043 .0055

500-950
X5CrNi18-10              
X2CrNiMo17-12-2
X6CrNiMoTi17-12

1.4301       
1.4404
1.4571

328 .0008 .0012 .0012 .0039 .0020 .0024 .0031 .0039

500-950
X15Cr13                      
X17CrNi16-2             
X35CrMo17

1.4024         
1.4057        
1.4122

328 .0012 .0016 .0020 .0059 .0031 .0035 .0047 .0059

800-1000
X3NiCoMoTi18-9-5 
X5CrNrCuNb16-4 
X7CrNiAl17-7

1.2709         
1.4542       
1.4568

394 .0012 .0012 .0016 .0051 .0028 .0031 .0039 .0051

100-400
(120-260 HB)

EN-GJL-250
(GG25)

EN-JL-1040
(0.6025)

591 .0024 .0028 .0031 .0110 .0055 .0067 .0087 .0110

150-250
(160-230 HB)

EN-GJLA-XNiCr35-2
(GGL-NiCr35-2)

(0.6678) 525 .0020 .0024 .0028 .0094 .0047 .0055 .0075 .0094

400-800
(120-310 HB)

EN-GJS-600
(GGG60)

EN-JS-1060
(0.7060)

492 .0016 .0024 .0028 .0087 .0043 .0051 .0071 .0087

350-700
(150-280 HB)

EN-GJMB-550-4
(GTS55)

EN-JM-1160
(0.8155)

394 .0016 .0024 .0028 .0087 .0043 .0051 .0071 .0087

-400 G-AlSi12 3.2581 984 .0020 .0024 .0031 .0098 .0051 .0059 .0079 .0098

-500 MS58 2.0402 820 .0016 .0020 .0024 .0079 .0039 .0047 .0063 .0079

-950
TiAl5Sn2-5
TiAl6V4

3.7115
3.7165

262 .0012 .0012 .0016 .0051 .0028 .0031 .0039 .0051

900-1400 TiAl6Sn2 3.7174 197 .0008 .0012 .0012 .0039 .0020 .0024 .0031 .0039

-950 NiCr12Al6MoNb 2.4670 131 .0012 .0012 .0016 .0051 .0028 .0031 .0039 .0051

900-1400 NiCr19Fe19NbMo Inconel 718  98 .0008 .0012 .0118 .0039 .0020 .0024 .0031 .0039

.0039 · d1

.0098 · d1

.020 · d1

.0295 · d1

.039 · d1

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.0196 x d1

.039 x d1

.059 x d1

.071

.067

.063

.055

.051

.047

.043

.039

.0314

.0314

.0275

.0236

.0314

.0275

.0236

.079
–
–
.079
–
–
.051
–
–
.039
–
–
.0354
.0314
–

WOC
ae

DOC
ap f1 f1

DHC
long

DHC
short

vf = n · z · fz · f1

Feed correction factor f1

Dry machining, air-blast cooling is advantageous

Wet machining, sufficient emulsion volume required

N

S1)

P

K

M1)

1) For that materials do not use DHC, please take the DHC INOX

Roughing-Finishing End Mills Type DHC and DHC SLOT
Cutting Data Recommendations
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Feed per tooth
fz = (inches)

Cutter diameter (mm)

4 5 6 8 10 12
14
-16

18
-20

Cutting 
speed

vc [SFM] CoolantExample Material No.Material

Rm/UTS

(N/mm2)
Stainless steel, austenitic

(303, 304, 316Ti, 316L)

Stainless steel, ferritic, martensitic

(431)

Stainless steel, martensitic steel

(403, 420, 430)

Aluminium alloys, short chipping

(6061-T6, 7050, A413.1)

Aluminium alloys, short chipping

Titanium alloys, medium strength

(Ti6Al V4)

Titanium alloys, hight strength

Nickel based alloys, medium strength

Heat resistant nickel based alloys, 

high strength

(Inconel 718, Hastelloy C, Monel 400)

500-950

X5CrNi18-10              

X2CrNiMo17-12-2

X6CrNiMoTi17-12-2

1.4301       

1.4404
1.4571

328 .0008 .0012 .0012 .0016 .0020 .0024 .0031 .0039

500-950
X15Cr13                      

X17CrNi16-2             
X35CrMo17

1.4024         
1.4057        
1.4122

328 .0012 .0016 .0020 .0059 .0031 .0035 .0047 .0059

800-1000
X3NiCoMoTi18-9-5 
X5CrNrCuNb16-4
X7CrNiAl17-7

1.2709         
1.4542       
1.4568

394 .0012 .0012 .0016 .0051 .0028 .0031 .0039 .0051

-400 G-AlSi12 3.2581 984 .0020 .0024 .0031 .0098 .0051 .0059 .0079 .0098

-500 MS58 2.0402 820 .0016 .0020 .0024 .0079 .0039 .0047 .0063 .0079

-950
TiAl5Sn2-5
TiAl6V4

3.7115
3.7165

262 .0012 .0012 .0016 .0051 .0028 .0031 .0039 .0051

900-1400 TiAl6Sn2 3.7174 197 .0008 .0012 .0012 .0039 .0020 .0024 .0031 .0039

-950 NiCr12Al6MoNb 2.4670 131 .0012 .0016 .0016 .0051 .0028 .0031 .0039 .0051

900-1400 NiCr19Fe19NbMo Inconel 718 98 .0008 .0012 .0012 .0039 .0020 .0024 .0031 .0039

Dry machining, air-blast cooling is advantageous

Wet machining, sufficient emulsion volume required

N

S

M

Roughing-Finishing End Mills Type DHC INOX
Cutting Data Recommendations

*) .071 x d1 for diameter 14, 18, 20

} Reduce the cutting speed vc by 20%

} The cutting speed vc must be increased by 30%
.0039 · d1

.0098 · d1

.020 · d1

.0295 · d1

.039 · d1

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.039 x d1

.059 x d1

.079 x d1
*)

.0196 x d1

.039 x d1

.059 x d1

.071

.067

.063

.055

.051

.047

.043

.039

.0314

.0314

.0275

.0236

.0314

.0275

.0236

.079
–
–
.079
–
–
.051
–
–
.039
–
–
.0354
.0314
–

WOC
ae

DOC
ap f1 f1

DHC
long

DHC
short

vf = n · z · fz · f1

Feed correction factor f1

1) For that materials do not use DHC, please take the DHC INOX

ae = Width of cut in (in)
ap = Depth of cut in (in)
d1 = Cutter diameter in (in)
f1 = Correction factor for vf

fz = Feed per tooth in (in)
n = Speed in min–1

Q = Chip volume in cm3/min
vc = Cutting speed in (RPM)
vf = Feed rate in (in/min)
z = No. of teeth
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Example DIN-No.Material
Rm/UTS
(N/mm2)

AIS/SAE (USA Spec)
Material Examples

Plain carbon steel 1018, 1025
Free cutting steel 1212, 12L13, 12L14
Structural alloy steel 1040, 4130

Heat-treatable steel,  4140, 6150
medium strength
Cast steel 4340, 8740
Case hardening steel  52100, 8620
Stainless steel,  410, 430F, 440
ferritic,
martensitic
Heat-treatable steel,  4140, 8740
high strength
Nitriding steel A355
Tool steel H13, D2
 
Stainless steel, 303, 304, 316Ti, 316L
austenitic
Maraging steel 
Grey cast iron  No.20B, No.25B, No.30B, 
 No.35B, No.40B, No.45B
Alloyed grey cast iron
Nodular cast iron A536, (80-55-06), J434
Malleable cast iron 32510, 50005
Pure metals, soft

Aluminium alloys,  6061-T6, 7050
long chipping
Aluminium alloys, A431.1
short chipping
Copper alloys, C27200, B-148-52
long chipping
Copper alloys,
short chipping
Magnesium alloys B94, M11910
Thermoplastics PVC, Acrylic Glass
 
Duroplastics Durolite, Ampal
Graphite
Titanium alloys, F67, B265
medium strength
Titanium alloys, high strength Ti-6Al-4V
Nickel based alloys, 20Cb3
medium strength
Heat resistant nickel based Inconel 718
alloys, high strength
Chilled cast iron
Hardened steel

St 52
9 SMn 28
Ck 45
26 CrMo 4
42 CrMo 4
50 CrV 4
GS 40
16 MnCr 5
X 10 Cr 13
X 12 CrMoS 17
X 35 CrMo 17
42 CrMo 4
30 CrNiMo 8
34 CrAl 6
X 38 CrMoV 5 1
X 155 CrVMo 12 1
X 5 CrNi 18 10
X10 CrNiMo 18 10

GG25

GGL-NiCr 35 2
GGG60
GTS55
Reineisen, Blei 
pure iron, lead
AlMg 3
AlZnMgCu 1,5
G-AlSi 12

MS63
CuAl10Ni
MS58

G-MgAl9Zn1
PVC, Acrylglas 
PVC, acrylic glass
Bakelit, Melamin
Graphite
TiAl5Sn2,5
TiAl6V4
TiAl6Sn2
NiCr12Al6MoNb

NiCr19Fe19NbMo
Inconel 718
Ni-hard, Ampco

-700
-700

500-950

500-950

-950
-950

500-950

950-1400

950-1400
950-1400

500-950

-550

300-700
-500

40-70
400-800

(120-310 HB)
100-400

(120-260 HB)
-400

150-250
(160-230 Hb)

-500

160-300
350-700

(150-280 HB)
20-40

-950

900-140
-950

900-1400

300-600
45-52 HRC
53-59 HRC
60-65 HRC

1.0052
1.0715
1.1191
1.7219
1.7225
1.2241
1.0416
1.7131
1.4006
1.4104
1.4122
1.7225
1.6580
1.8504
1.2343
1.2379
1.4301
1.4571
1.2709
0.6025

0.6678
0.7060
0.8155

3.3535
3.4365
3.2581

2.0320
2.0975
2.0402

3.5912

R8510
3.7115
3.7165
3.7174
2.4670

The cutting data quoted includes standard values, and must be adjusted to the actual conditions.

P

M

K

N

S

H

HSCline and Milling Cutters 
Cutting Data Recommendations
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Solid carbide

Feed per tooth (inch) at cutter dia. Ø d1 fz [mm]coated coated uncoated

HSCline
SN50 N N 1 1-2 2-4 4-6 6-10 12-16 > 16

Cutting speed
vc = SFM

1969
1969
1641

1476

1476
1312
984

1148

984
820

787-1312

787-1312
1969

1641
1148
1148
3281

3281

2625

3281

2297

3937
591

394
492

328

656
1148
984
820

689
689
689

574

367
367
131

574

574
574

131

131
505

367
367
295
459

2953

820

656

574

1312
820

984

197

131
262

197

262

984
984
984

820

525
525
197

820

820
820

197

197
722

525
525
427
656

919

820

98

66

131

0.0012
0.0012
0.0012

0.0005

0.0006
0.0004
0.0004

0.0005

0.0008
0.0008

0.0008

0.0012
0.0012

0.0010
0.0010
0.0012
0.0012

0.0016

0.0012

0.0012

0.0010

0.0016
0.0020

0.0016
0.0007
0.0008

0.0006
0.0008

0.0006

0.0006
0.0013
0.0011
0.0008

0.0016
0.0016
0.0016

0.0079

0.0006
0.0006
0.0006

0.0016

0.0016
0.0016

0.0020

0.0020
0.0028

0.0022
0.0022
0.0028
0.0024

0.0022

0.0018

0.0018

0.0016

0.0024
0.0028

0.0024
0.0020
0.0016

0.0014
0.0016

0.0014

0.0008
0.0013
0.0011
0.0009

0.0031
0.0031
0.0003

0.0020

0.0020
0.0016
0.0016

0.0024

0.0024
0.0024

0.0028

0.0028
0.0004

0.0030
0.0030
0.0004
0.0031

0.0030

0.0026

0.0026

0.0024

0.0031
0.0035

0.0031
0.0035
0.0028

0.0026
0.0028

0.0026

0.0016
0.0014
0.0020
0.0018

0.0039
0.0039
0.0039

0.0031

0.0031
0.0031
0.0031

0.0031

0.0031
0.0031

0.0035

0.0035
0.0005

0.0037
0.0037
0.0005
0.0039

0.0039

0.0035

0.0035

0.0031

0.0039
0.0043

0.0039
0.0043
0.0035

0.0033
0.0035

0.0033

0.0026
0.0023
0.0025
0.0023

0.0051
0.0051
0.0051

0.0039

0.0039
0.0039
0.0039

0.0043

0.0043
0.0043

0.0043

0.0043
0.0059

0.0047
0.0047
0.0059
0.0047

0.0055

0.0047

0.0047

0.0043

0.0047
0.0051

0.0047
0.0055
0.0043

0.0039
0.0043

0.0039

0.0031
0.0027
0.0034
0.0032

0.0063
0.0063
0.0063

0.0059

0.0047
0.0047
0.0047

0.0055

0.0055
0.0055

0.0051

0.0051
0.0071

0.0063
0.0063
0.0071
0.0059

0.0079

0.0063

0.0063

0.0059

0.0063
0.0063

0.0059
0.0071
0.0051

0.0047
0.0051

0.0047

0.0039
0.0043
0.0037
0.0035

0.0008
0.0008
0.0008

0.0004

0.0003
0.0003
0.0003

0.0004

0.0004
0.0004

0.0004

0.0004
0.0006

0.0006
0.0006
0.0018
0.0006

0.0006

0.0004

0.0004

0.0004

0.0008
0.0012

0.0008
0.0006
0.0004

0.0004
0.0004

0.0004

0.0004
0.0008
0.0006
0.0004

HSCline and Milling Cutters 
Cutting Data Recommendations
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 Cutting speed v  [SFM] 

0 1640 4921

Ø .787 in

Ø .630 in

Ø .472 in

Ø .393 inØ .315 inØ .236 in

vc   1000
π   d1

n =

c

-1

Ball Nose Copying Milling Cutter Milling Cutter with corner radius

Ball nose copying milling cutter with depth 
of cut
ap < 0.5 · d1

n � 
     vc · 1000 

[min–1]
  2 · �    d1 · ap � ap2

ap � Depth of cut [in]
Sd � Cutting circle dia. [in]
d1 � Milling Cutter diameter [in]

Sd � 2 ·    d1 · ap � ap
2

Cutter with depth of cut
ap < 0.5 · d4

n �
             vc · 1000 

[min–1]
  (d1 � d4 � 2 ·   d4 · ap � ap

2) · �

d4 � 2 · Corner radius [in]

Sd � d1 � d4 � 2 ·    d4 · ap � ap
2

z � No. of teeth
fz � Feed/Tooth [in] 
f � Feed/Revolution [in/u] 
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f = 1.2 mm/u

15000 20000 25000 300005000

 R.P.M. (Speed) n [min–1]

f = 0.8 mm/u f = 0.6 mm/u f = 0.4 mm/u

f = 0.2 mm/u

f = 0.1mm/u

f = fz · z

vf = f · n

Sd

ap

d1 d1

d4

Sd

ap

Diagram
for ap � 0,5 · d4 respectively
   otherwise
   see formula below

d1 = Milling Cutter diameter Ø [in]
d4 = 2 · Corner radius [in]

Calculating of Cutting Data 



213www.lmtusa.com 

br

d1

Rth

�

br

r

d1

Rth

�

Rth � a · sinϕ ·   1 –    1 –   br
2

   4 · a2

a � 1 d1 � r � r · sinϕ
 2

Rth �
 d1 

�
 d12 � br2

 2  4
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Stroke interval br  [mm] 

d1 = 6 mm
• • = 65 

HSC End Mill Ball Nose

HSC End Mill Square

 r � Corner radius
d1 � Milling Cutter diameter
 � � Milling Cutter setting angle

HSC End Mill Square

HSC End Mill Ball Nose

Theoretical Surface Roughness Index Rth for High Speed Cutting
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Solid Carbide Flatball HSC 
Cutting Data Recommendations

Material Material No. DIN Des.

Feed per tooth
fz (Inch)

Cutting speed
vc (SFM)

Ø 4-8mm Ø 10–12mm 1400 C

P

Plain carbon steel
(1018, 1025)

1.1730 C45W 0.12 0.18 984
1.1545 C105W 0.12 0.18 984

Heat-treatable die steels
4140, 6150)

1.2311 40CrMnMo7 0.10 0.16 820
1.2312 40CrMnMoS8.6 0.10 0.16 820
1.2738 40CrMnNiMo8.6.4 0.08 0.14 656
1.2711 54NiCrMoV6 0.08 0.14 656

Case hardening steels
(52100, 8620)

1.2162 21MnCr5 0.10 0.16 591
1.2764 X19NiCrMo4 0.10 0.16 591

Full hardening tool steels
(H13, D2)

1.2343 X38CrMoV5.1 0.08 0.13 722
1.2344 X40CrMoV5.1 0.08 0.13 722
1.2367 X38CrMoV5.3 0.09 0.14 722
1.2080 X210Cr12 0.1 0.15 656
1.2379 X155CrVMo12.1 0.1 0.15 656
1.2767 X45NiCrMo4 0.12 0.17 656
1.2842 90MnCrV8 0.12 0.17 722

Nitriding steels
(A355)

1.8550 34CrAlNi7 0.08 0.15 656
1.8519 31CrMoV9 0.08 0.15 656
1.7735 14CrMoV6.9 0.07 0.12 656
1.2344 X40CrMoV5.1 0.07 0.12 656

M

Stainless steels, austenitic
(303, 304, 316Ti, 316L)

1.2083 X42CrMo13 0.06 0.12 656
1.2316 X36CrMo17 0.05 0.10 656
1.4571 X8CrNiMoTi17.12.2 656
1.4401 X5CrNiMo17.12.2 656
1.4521 X1CrMoTi18.2 656

K

Grey cast iron and  alloyed cast iron
(No.20B, No.25B, No.25B, No.30B, 
No.35B, No.40B)

EN-JL-1040 
(0.6025)

EN-GJL-250
(GG25)

0.1 0.17

(0.6678) EN-GJLA-XNiCr35-2
(GGL-NiCr35-2)

0.08 0.15

Nodular cast iron and alloyed 
nodular cast
(A536, 80-55-06, J434)

0.7040 GGG 40 0.08 0.15
0.7070 GGG70 0.06 0.12

GGG70
alloyed

0.05 0.10

N

Copper and copper alloys
C27200, B-148-52

Elektrolyt-Cu 
Electrolyte copper

0.08 0.14

Bronze 0.06 0.12 1148
Non-metallic materials PUR Plastics 0.15 0.25

1969

S

Titanium alpha beta alloys
(Ti-6Al-4V)

TiAl6V4 0.04 0.09

Titanium beta alloys Ti10V2Fe3Al 0.03 0.07

H
Hardened steel 45–52 HRC 0.05 0.1

722

The cutting data indicated are starting values based and must be adjusted to the prevailing conditions.

ae = d1 – 2 · r
ap < 0,025 · d1

Face milling Profile finishing

ae = 0.5 · (d1 – 2 · r)
ap = 0.02 · d1

ap

ae

d1

ap

ae

d1
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N

   sfm  Feed per Tooth
   Cutting Speed  fz at Cutter Diameter d1

  Material vc .250 - .394 .472 - .630 > .630

 Aluminum 
2950 .004 .010 .010

 Malleable Alloys

 Aluminum 
2000 .004 .006 .001

 Casting Alloys with < 12% 

 Aluminum 
 820 .004 .006 .010

 Casting Alloys with > 12%

 Soft Plastic 1500 .006 .008 .012

 Hard Plastic 1000 .005 .007 .010

 Composites 1000 .002 .002 .003

Calculation Formulas

ap = .25 · d1

ae = .25 · d1

ap = .10 · d1

ae = .50 · d1

ap = .25 · d1 for Aluminum

ae = 1 · d1

ap = 2 · d1          for Plastics

Speed

n �  
 vc · 1000  
   � · d1

f1 � 1.0 f1 � 0.9 f1 � 0.75

Feed Rate

vf �  fz · z · n ·  f1

ae  �  Width of cut in inch
ap  �  Depth of cut in inch
d1  �  Cutter diameter in inch
f1  �  Correction factor vf 
fz  �  Feed per tooth in inch
n  �  rpm�1

vc  �  Cutting speed in sfm
vf  �  Feed rate in ipm
z  �  No. of flutes

Feed Rate Correction Factor f1

AIR line® Solid Carbide – High Performance End Mills
Cutting Data Recommendations
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Tool Designation

F M T 4 5 _ S 1 2 - _ 6 0 0 A D _ _

Lead Angle in Degrees
XX for variable lead angle 
(i.e. 1D-HSC milling cutter)

Insert Shape 
to ISO 513

Insert Size 
to ISO 513

 Shank/Bore Type
 For F, S, or M  
 A Mounting bore
 X Special type
 For E
 A Shank type to DIN 1835A / DIN6535 A
 B Shank type to DIN 1835 / DIN 6535 B 
 C CAT-V-Flange
 D Shank type to DIN 1835 D
 E Shank type to DIN 1835 E
 F Hollow taper shank to DIN 69893
 G Steep taper to DIN 2080 or NMTB
 H Steep taper to DIN 69871 or ANSICAT
 J BT-taper
 M Morse taper to DIN 228
 N NMTB taper
 P Posi-Lock combination shank
 S Straight shank
 T Screw-on type shank (LMT-standard)
 W Weldon shank
 X Special type

All Milling Cutters Excluding Ball Nose Copy Mills

- (hyphen))

Shank/Bore Dimension
 For F, S, M for bore type A
 A   .750" E 2.000"
 B 1.000" F 2.500"
 C 1.250" G 3.000"
 D 1.500"  
 For E  shank type C, G, H, J or N
 A taper 40 D taper 30
 B taper 50 E taper 45
 C taper 60
 For E  shank type F
 A HSK 32 E HSK 80
 B HSK 40 F HSK 100
 C HSK 50 G HSK 125
 D HSK 63 H HSK 160
 For E  shank type T
 C M 6  I M 20
 D M 8 d2=8.2 J M 24
 E M 10 d2=10.2 
 F M 12 R M 8 d2=8.5
 H M 16 S M10 d2=10.5
 For E  for shank type W, X, P
 A .375 F 1.25
 B .500 G 1.50
 C .625 H 2.00
 D .750 I 2.50
 E 1.00   

 Tool Geometry
 C RMC-geometry
 H High positive geometry
 N Negative geometry
 P Positive geometry
 T TWINCUT-geometry (double negative)
 U UNIVEX-geometry
 V TWINCUT-VA geometry (high positive/negative)

 Tool Geometry for Type FH Only
 A 3D-HSC milling cutters
 B 2D-HSC milling cutters
 C 1D-HSC milling cutters

Space
(for MULTI-MILL: A for SE _N1204-,

B for SE _W1204 - inserts)

Nominal Diameter 
in inch 6.00" = 600

Additional Features
 -C carbide shank
 -E extra close pitch
 -F fine pitch
 -I for internal 
  coolant supply
 -L left hand
 -R right hand
 -U undersized insert

Type of Tool
 FM Face milling cutters
 FH HSC - milling cutters
 FR Face roughing mill
 SM Side milling cutters
 MM Modular face milling cutters
 EM End mill
 EF Chamfer milling cutters
 ER Roughing end mills
 ET Thread milling cutters
 ES Slot drill
 MC Modular copy milling cutter
 FC Face mill (HSC)
 EH End mill (HSC)
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Tool Designation

E B G  R 0 5 0 0 A 0 6 2 5 1 5 0 T _ _ - _ _ _

Type of Tool
 EB Ball nose milling cutter

 Tool Geometry
 G GWR/GWV/GRT-geometry
 T TWINCUT-geometry (double negative)
 S Solid cutters GWF-geometry

Insert Shape
 R Radius insert
 V Flat bottom/backdraft insert
 T Radius and tangential insert

 Shank/Bore Type
 A Shank type to DIN 1835A / DIN6535 A
 B Shank type to DIN 1835 / DIN 6535 B 

 C CAT-V-Flange
 D Shank type to DIN 1835 D
 E Shank type to DIN 1835 E 
 F Taper to hollow shank to DIN 69893
 G Steel taper to DIN 2080 or NMTB
 H Steel taper to DIN 69871 or ANSI CAT
 J BT-taper
 M Morse taper to DIN 228
 N NMTB taper
 S Straight shank
 T Screw-on type shank (LMT-standard)
 W Weldon shank
 X Special type

Ball Nose Milling Cutters

Overall Length in mm
*reference l2 dimension

for inch size

Additional Features
 N Straight front type 
 T Tapered front type 

Space

Cutting Diameter 
in 1/1000"

Shank Diameter 
in 1/100"

Hand of Cutter
 R Right hand
 L Left hand
 C Carbide shank

l1 length
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Tool Designation

Copy Milling Cutters

E C T  R 1 2 - 1 2 5 T H 0 6 6 _

Type of Tool
 FC Copy milling cutters
 MC Modular copy mill (MULTI-MILL) 
 EC Copy end mill (not ball nose)

 Tool Geometry
 C RMC-geometry
 H High positive geometry
 N Negative geometry
 P Positive geometry
 T TWINCUT-geometry (double negative)
 U UNIVEX-geometry
 V TWINCUT-VA geometry (high positive/negative)
 Z Neutral

Insert Shape to 
ISO 513

- (hyphen)

Space

Shank/Bore Dimension
 For F, S  for shank/bore type A
 A .750" E 2.00"
 B 1.00" F 2.50"
 C 1.25" G 3.00"
 D 1.50"  
 For shank/bore type C,G,H,J or N
 A taper 40 D taper 30
 B taper 50 E taper 45
 C taper 60
 For shank/bore type F
 A HSK 32 E HSK 80
 B HSK 40 F HSK 100
 C HSK 50 G HSK 125
 D HSK 63 H HSK 160
 For E  for shank/bore type T
 C M 6 I M 20
 D M 8 d2=8.2 J M 24
 E M 10 d2=10.2 R M 8 d2=8.5
 F M 12 S M10 d2=10.5
 H M 16 
 For E  for shank type W, A
 A .375 E 1.00
 B .500 F 1.25
 C .625 G 1.50
 D .750 H 2.00

Nominal Diameter
in inch 1.00" = 100

Insert Size to ISO 513
I = insert length

Overall Length 
in inch

Shank/Bore Type
 For F, S   
 A Mounting bore
 X Special type
 For E        
  A Shank type to DIN 1835A / DIN6535 A
 B Shank type to DIN 1835 / DIN 6535 B
 C CAT-V-Flange
 D Shank type to DIN 1835 D
 E Shank type to DIN 1835 E
 F Taper to hollow shank to DIN 69893
 G Steep taper to DIN 2080 or NMTB
 H Steep taper to DIN 69871 or ANSI CAT
 J BT-taper
 M Morse taper to DIN 228
 N NMTB taper
 S Straight shank
 T Screw-on type shank
  (LMT-standard)
 W Weldon shank
 X Special type

Additional Features
 -A for SE _N1204 inserts
 -B for SE_W1204 inserts (hole)
 -C carbide shank
 -E extra close pitch
 -F fine pitch
 -I internal coolant supply
 -L left hand
 -R right hand
 -U undersized insert
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See our other LMT Catalogs for your Mold & Die, 
Gear Cutting and Service Needs

www.lmt-tools.com

Fräsen  Drehen  Bohren  Reiben  Gewinden  Spannen
Milling  Turning  Drilling  Reaming  Threading  Chucking

Präzisionswerkzeuge
Hauptkatalog 
Precision Tools
Main Catalogue 
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Leitz Metalworking
Technology Group

LMT – The Power of 6 
Six companies with more than 3,000 employees: this is the Leitz Metalworking Technology
Group (LMT). Each company develops and produces precision tools for specific segments
of the metalworking and plastics processing industries. With its experience and its products,
each company is a successful technological leader in its specific working area. Together,
LMT’s collective performance potential offers benefits in just about every area of machining
and chip-removal processing.

Belin (France) is a technological leader for high-performance carbide reamers, PCD & CBN
high-precision grooving mills and solid carbide milling cutters for plastics & aluminum alloys.

Bilz (Germany) operates in the field of tool clamping and is now the leading manufacturer
of thread-tapping chucks and the Thermo-Grip® system.

Boehlerit (Austria) is a manufacturer of cutting tool materials for metal, composites, plastics,
wood and of carbide for non-cutting applications. Boehlerit has a worldwide reputation for
ultimate precision in the processing of carbide metals and tools for turning, milling, drilling,
bar peeling and chipless forming.

Fette (Germany) has earned an outstanding position as a manufacture of precision milling &
hobbing tools and supplies an extensive program of carbide-metal and high-speed steel tools
for metal and plastics processing, thread rolling systems and thread tapping dies.

Kieninger (Germany) occupies a leading position on the market for special cutting systems
used for more complex bore machining and precision machining work within the die and
mold industry and for the machining of engine components for the automotive industry.

Onsrud (USA) specializes in the production of end-milling cutters for high-speed machining
of aluminum, plastics and composite materials in the aerospace industry.
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Milling Tools 
& Inserts

LMT USA, INC.
1997 Ohio Street
Lisle, Illinois 60532
Toll-Free 800-225-0852 or
Direct 630-969-5412
Fax 630-969-5492
E-mail: sales@lmtusa.com
Internet: www.lmtusa.com
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