Carbide End Mills for High Hardness Steels

AE-H SERIES

AE-MSS-H - AE-MS-H - AE-BM-H - AE-BD-H - AE-LNBD-H

Volume 3
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= Square
1,5%D cutting length
(neck length 3xD) type
2,5xD cutting length type,
23 new items

= Radius
2,5xD cutting length type,
28 new items
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KEY FEATURES & BENEFITS
DUROREY Coating

Innovative coating that supports high-hardness steel machining

Coating Structure

Super Heat Resistant Layer

Ultra-Fine Periodic
Nano-Layered Structure

Adhesion Strength Reinforcing Layer

Base Metal

.

Super Heat Resistant Layer
Smoothening of surface, high toughness and adhesion resistance due to the SiC containing
ultra-heat-resistance material and crystal miniaturization

Ultra-Fine Periodic Nano-Layered Structure

Crystal miniaturization and improvement of mechanical properties due to the laminated structure of periodic
nano-layer and wear-resistant layer

Super heat resistant layer and ultra-fine periodic nano-layered structure provide superior toughness while
maintaining high heat resistance and abrasion resistance. Also suppresses chipping even in high hardness
milling and achieves long tool life.

Coating Color Coating Hardness Oxidation Heat Adhesion Surface Wear Welding Toughness
9 Structure (GPa) Temperature Resistance Strength Roughness Resistance Resistance 9
Ultra-fine v
Black Gray Periodic 41 1.300 * @® O b 3 @® O S
Nano-Layered _é
DUROREY is a registered trademark of OSG Corporation O > @ > * %
Fair Best 5
° wv
Coating Performance . | ;
) ¢ Cutting length up to 0.1mm outer circumference £
Cutting data of SKD11 60 HRC wear width Milling Length §
Tool 6-flute square carbide end mill | 20 40 60 80 100 120
Work Material SKD11 (60HRCQ) DUROREY
Coating

Milling method Side Milling

Conventional

Cutting Speed 250m/min (7.950 min™)

Feed 4.800mm/min (0,1 mm/t)

Competitor

Depth of Cut ap=10mm ae=0,Tmm

Coolant Air Blow

Wear comparison after milling 84 m

DUROREY Coating Competitor

Approximately 60% improvement in performance
compared to conventional coated products
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VAST PRODUCT LINEUP WITH DUROREY COATING

High efficiency machining of high-hardness steel
(60 HRC)with a maximum depth of cut of 22 mm

Work Material: SKD11(60HRC)
Coolant: Air Blow
Machine: Vertical Machining center
Maximum RPM: 20.000 min™

Holder: Shrink Fit
Main Spindle: HSK-A63

Milling - - Cutting Speed Feed ap ae
Process I Milling method | Milling process Tool (m/min) (mm/min) (mm) (mm)
: . S 120 1.200 g ; :
Helical Milling Roughing (3.800min") (0,05mm/t) Helical Angle | Helical Radius
1 Pocket Gl
210 120 6.000
Elagies e (3.800min") | (0,26mm/t) - O
Side Milling
N g ouahin AE-MS-H 120 6.000
2 Overall | High gffncnency Roughing B10XR1 (3.800min") (0,26mm/t) 22 0,1
Milling
illi emi-finishin AE-BM-H 270 3.100
3 Overall |Contour Milling Semi-finishing RS (8.600min"") (0,09mm/t) 0,5 0,5
illi eftover Millin AE-BM-H 104 1.800
4 CornerR |Contour Milling Leftover Milling R3 (5.500min"") (0,08mm/t) 0,5 0,5
- ki AE-BD-H 305 970
5 Shape | Contour Milling Finishing R3X18 (16.200min") (0,03mm/t) 0,1 0,1
Flat Surface N AE-MS-H 104 990
6 Bottom MI”Ing PL Surface Finishing @6XR0,5 (5.500min™") (0,03mm/t) 0,04 0,25




10 ACCOMMODATE A WIDE VARIETY OF APPLICATIONS

High efficiency direct engraving with a large depth of cut
even in high-hardness steel(60 HRC)

Work Material: YXR3(60HRC)
Coolant: MQL
Machine: 5-axis Machining center

Main Spindle: HSK-A63
Maximum RPM: 25.000 min
Holder: Shrink Fit

2

Milling - - Cutting Speed Feed ap ae
Process I Milling method | Milling process Tool (m/min) (mm/min) (mm) (mm)
: Overall 3-axis | High-efficiency
contouring line roughing
3-axis . .
2 Chamfer e Semi-roughing :8
AE-BM-H 150 1.920 07 15 )
R5 (4.800min") (0,Tmm/t) ! ! s
3 Groove | 5-axis profiling | Semi-roughing S
©
v
4 Ridge 5-axis turn Roughing >
milling Semi-roughing =
=
o . High-precision AE-BD-H 150 480
5 | Groove | S-axis profiling | "% opino R5X30 (4.800min") | (0,05mm/t) i J
) ] 8 High-precision
6 Ridge | 5-axis profiling finishing
0,03 0,2
; Middle 5-axisturn | High-precision | AE-LNBD-H 55 174
bottom milling finishing R3X40X6 (2.900min") (0,03mm/t)
5-axis turn High-precision
8 Bottom milling finishing 0,02 0,2
3-axis High-precision AE-BD-H 150 480
? Chamfer contouring line finishing R5X30 (4.800min") (0,05mm/t) s !




KEY FEATURES & BENEFITS

AE-MSS-H Multi-flute square and radius type
Stub end mills for high-hardness steels

AE-MS-H

ot ; | Short

Unequal spacing
teeth suppresses chattering

N

al#+a2+ a3

al#+a?2

Outer diameter Outer diameter
. under @6 @6 or above
| . .
-' Optimal cutting edge

specifications to enable stable
machining of high hardness steels

Tool AE-MS-H @4 Wear condition of the cutting edge
Conventional

[J]
g A Work Material | STAVAX (52HRC)
E V4 Milling method | Side Milling
E gy ¥ Cutting Speed | 100m/min (7.950 min™)
E’ ',ul y 4 Feed 1.250mm/min (0,039 mm/t) .
= B 4 350,9m 179,3m
= Ny 1 Depth of Cut ap=6mm ae=0,2mm Milling Length Milling Length
’ Coolant Air Blow
/ , Machine Vertical Machining Center
, (B740)
, DUROREY Coating
Exhibits outstanding performance in high-hardness steels due to its excellent

toughness, high heat resistance and abrasion resistance characteristics.



CUTTING DATA

Long tool life

Achieves stable durability in high-hardness steel machining

(mm)

0.10
Tool AE-MS-H @10 0.09

Work Material | SKD11 (60HRC) o
Milling method Side milling 5 006
Z 005
Cutting Speed 75,4m/min (2.400 min™) 004
Feed 1000mm/min (0,069 mm/t) zzz
Depth of Cut ap=15mm ae=0,3mm 001
0
Coolant Air Blow .
Machine Vertical Machining Center (BT40) AEMS-H Competitor A

Wear condition of outer peripheral
cutting edge after milling 95,2 m

Competitor

High speed milling

Demonstrates excellent durability in high-speed machining of high-hardness steel

(mm)

(]

Tool AE-MS-H @4 0.10 2
0.09 ‘{a

Work Material SKD11 (60HRC) 0.08 %
0.07 5

Milling method | Side milling 008 A
Cutting Speed | 125m/min (9.950 min™) 2005 £
£004 =

s

Feed 1.200mm/min (0,03 mm/t) 0.03

0.02
Depth of Cut ap=4mm ae =0,08mm 001
Coolant Air Blow 0 10 20 30 40 50 60 70 80 90 100 110 120 130
(m)
. . .« . Milling Length
Machine Vertical Machining Center (BT40) AE-MS-H Competitor A Competitor B

Wear comparison for peripheral cutting edge

AE-MS-H 122,5m Competitor A 66,4m Competitor B 38,5m
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CUTTING DATA

Stable Performance
Stable performance even in pre-hardened steel STAVAX (52 HRC)

(mm)

Work Material STAVAX (52HRC)

Milling method Side milling

Cutting Speed 100m/min (7.950 min™)

Feed 1.250mm/min (0,039 mm/t)
Depth of Cut ap=6mm ae=0,2mm

Coolant Air Blow

Machine Vertical Machining Center (BT40)

Wear comparison for peripheral cutting edge

AE-MS-H 350,9m

Competitor B 144,3m

Competitor A 61,3m

Long tool life

Demonstrates good cutting performance even in pre-hardened steel NAK80 (40 HRC)

Work Material NAK80 (40HRC)

Milling method Side milling

Cutting Speed 102m/min (10.823 min™")

Feed 866mm/min (0,02 mm/t)

Depth of Cut ap=4,5mm ae=0,2mm

Coolant Air Blow

Machine HorizontaL Machining Center (HSK63)

Wear comparison for peripheral cutting edge

AE-MS-H 896m

Competitor A 476m

Flank Wear

Flank Wear

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0

(mm)

0.10
0.09
0.08
0.07

e 2 Qo 9 9
o o o o o
[V SV BN

0.01

1 1 1 1 1 1 J
50 100 150 200 250 300 350 (m)
Milling Length
m— AE-MS-H Competitor A Competitor B

100 200 300 400 500 600 700 800 900 (m)
Milling Length
e AE-MS-H Competitor A



AE-MSS-H NEW

Milling | Solid carbide

S /ﬁs"

@v\ Type 1 D]: &\\\\\\“
APMX

LU

DCON

4 flutes

&=l g e N\
6 flutes -—.‘.APMX .

LF

DCON

——

= First choice in quality and performance

= Square Type, stub

6k
= 1,5 D cutting length (Neck length 3xD) 5 LA
= 4-6 flutes Le & $_<_0/
% Inclined
= Angle

P EKIN P G O O O @® @ @®
~45HRC ~55HRC ~35HRC ~350H8 ~60HRC ~65 HRC ~70HRC

A CARBIDE mmm AN m

DUROREY  43° page 2

0~-0,02

Effective length by inclined angles Le (a)*

EDP ZEFP  DC LH LU LF APMX DCON DN @k o . . o, 5, Type  Price

8549830 4 3 14,8 9 45 4,5 6 2,85 5,78° 9,46 9,87 1023 1062 11,48 1
8549831 4 4 16 12 50 6 6 3,85 3,59° 12,6 13,09 13,56 14,07 1521 1
8549832 4 5 171 15 60 7,5 6 4,85 1,68° 15,72 16,3 16,88 = = 1
8549833 6 6 = 18 80 9 6 5,85 = = = = = = 2
8549834 6 8 = 24 90 12 8 7,85 = = = = = = 2
8549835 6 10 = 30 100 15 10 9,85 = = = = = = 2
8549836 6 12 = 36 110 18 12 11,8 = - - - - - 2

Milling | Solid carbide

* |f there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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AE-MS-H NEW

Milling | Solid carbide

__—T115
s ] 8 Type SENNNN s
APMX
4 flutes LH LF
@ ) Type 2 HI: NN D §
APMX
6 flutes f LF
= First choice in quality and performance
= Square Type
= 2,5 x D cutting length
= 4-6 flutes
Je he O O O O O) O)
~45 HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65 HRC ~70HRC
A CARBIDE Duront s €N
LURGREY 43° FIT page 13
0~-0,02
EDP ZEFP DC LH LF APMX DCON Type Price
8549710 4 1 12,7 60 25 6 1
8549715 4 1.5 13 60 38 6 1
8549720 4 2 13,9 60 5 6 1
8549725 4 25 14,5 60 63 6 1
8549730 4 3 154 60 75 6 1
8549735 4 35 15,6 60 838 6 1
8549740 4 4 16,1 60 10 6 1
8549745 4 4,5 16,4 60 11,33 6 1
8549750 4 5 16,7 60 12,5 6 1
8549755 4 55 17,1 60 138 6 1
8549760 6 6 = 60 15 6 2
8549780 6 8 = 70 20 8 2
8549810 6 10 - 80 25 10 2
8549812 6 12 - % 30 12 2
8549816 6 16 = 105 40 16 2
8549820 6 20 - 120 50 20 2




AE'MS-H N EW Available from June 2021

Milling | Solid carbide

& _—T15°
g ) Type1 B’ﬁ | %I
4 APMX
4 flutes LH LF
&
g ) Type2 RN g
- APMX
LF
6 flutes
= First choice in quality and performance
= Radius Type
= 2,5 x D cutting length
= 4-6 flutes
PEKIN P K O O O O O) O]
~45 HRC ~55 HRC ~35 HRC ~350HB ~60 HRC ~65 HRC ~70HRC
R
A CARBIDE mm AN v m
DUROREY 43 FT +0.02 page 13
0~-0,02
EDP ZEFP DC RE LH LF APMX DCON Type Price
8549842 4 3 0,2 154 60 75 6 1
8549845 4 3 0,5 15,4 60 75 6 1
8549852 4 4 02 16,1 60 10 6 1
8549855 4 4 05 16,1 60 10 6 1 g
8549856 4 4 1 16,1 60 10 6 1 5
8549862 4 5 02 16,7 60 125 6 1 =
8549865 4 5 05 16,7 60 12,5 6 1 s
8549866 4 5 1 16,7 60 12,5 6 1 b o]
8549873 6 6 03 = 60 15 6 2 5
8549875 6 6 05 - 60 15 6 2 A
8549876 6 6 1 = 60 15 6 2 —_
8549883 6 8 03 = 70 20 8 2 2
8549885 6 8 05 - 70 20 8 2 =
8549886 6 8 1 = 70 20 8 2 =
8549887 6 8 1,5 - 70 20 8 2 =
8549888 6 8 2 - 70 20 8 2
8549893 6 10 03 - 80 25 10 2
8549895 6 10 05 - 80 25 10 2
8549896 6 10 1 - 80 25 10 2
8549897 6 10 15 - 80 25 10 2
8549898 6 10 2 - 80 25 10 2
8549899 6 10 3 - 80 25 10 2
8549903 6 12 03 - 2 30 12 2
8549905 6 12 0,5 = 920 30 12 2
8549906 6 12 1 - % 30 12 2
8549907 6 12 15 - % 30 12 2
8549908 6 12 2 = 90 30 12 2
8549909 6 12 3 - % 30 12 2

11



CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-MSS-H

Square Type
Side Milling
ToolSteel - Hardened Steel « Hardened Steel
Prehardened Steel
SKD11 « SKD61 « NAK80 ~55HRC ~62HRC ~ 66HRC ~70HRC
Vc
(m/min) 110 ~130 80 ~ 100 60 ~ 80 50 ~70 40 ~60
S F S F S F S F S F
DCXLY (min) (mm/min) (min-1) (mm/min) (min-) (mm/min) (min) (mm/min) (min-1) (mm/min)
3X9 12.740 1.220 9.550 880 7.430 530 6.370 400 5310 250
4X12 9.550 1.220 7.170 890 5.570 530 4.780 400 3.980 250
5X15 7.640 1.220 5.730 920 4.460 540 3.820 400 3.180 250
6X18 6.370 1.830 4.780 1.350 3.720 800 3.180 600 2.650 380
8X24 4.780 1.840 3.580 1.350 2.790 800 2.390 600 1.990 380
10X 30 3.820 1.830 2.870 1.340 2.230 800 1.910 600 1.590 380
12X 36 3.180 1.830 2.390 1.330 1.860 800 1.590 600 1.330 380
Dot [ap [ ae | [ap [ ae | [ap [ ae |
ofeSut ap | <150 | <01D | | <150 | <005D | | <150 | =0,03D |
de Max=Tmm de Max =0,5mm de Max=0,3mm
7
;L‘.L
1. Use a rigid and precise machine and holder.
2. When chattering occurs, reduce the speed and feed simultaneously.
3. Use an air blow or a suitable cutting fluid with high smoke retardant properties
Square Type
High-Speed Side Milling
ToolSteel - Hardened Steel « Hardened Steel
Prehardened Steel
SKD11 - SKD61 « NAK8O ~55HRC ~62HRC ~ 66HRC ~70HRC
Vc
o (m/min) 290 ~ 310 240 ~ 260 150 ~170 130 ~ 150 90 ~ 110
©
] c S F S F S F S F S F
= DCXLY (min-1) (mm/min) (min-T) (mm/min) (min-1) (mm/min) (min-T) (mm/min) (min-T) (mm/min)
©
¥ 3X9 31.850 3.440 26.540 2.870 16.990 1.530 14.860 1.190 10.620 720
© 4X12 23.890 3.440 19.900 2.870 12.740 1.530 11.150 1.190 7.960 720
©° 5X15 19.110 3.440 15.920 2.870 10.190 1.530 8.920 1.190 6.370 720
(%] 6X18 15.920 5.160 13.270 4.300 8.490 2.290 7.430 1.780 5.310 1.080
; 8X24 11.940 5.160 9.950 4.300 6.370 2.290 5.570 1.770 3.980 1.080
c 10X 30 9.550 5.160 7.960 4.300 5.100 2.300 4.460 1.770 3.180 1.080
= 12X 36 7.960 5.160 6.630 4.300 4.250 2.300 3.720 1.770 2.650 1.080
=

Depth a
of cut i
de Max =0,2mm de Max=0,01mm
V
ae

1. Tools can cause sparks. Do not use flammable fluids.

2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
Caution:Sparks generated during operation or heat caused by tool breakage can cause fire.
Be sure to use all proper fire - prevention measures

The conditions are for high speed / high precision machining centers

12



CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-MS-H

Square Type / Radius Type

Side Milling
ToolSteel - Hardened Steel « Hardened Steel
Prehardened Steel
SKD11 « SKD61 « NAK80 ~55HRC ~62HRC ~ 66HRC ~70HRC
Ve
(m/min) 110 ~130 80 ~ 100 60 ~ 80 50 ~70 40 ~60
Mil.Dia S F S F S F S F S F
(mm) (min) (mm/min) (min) (mm/min) (min1) (mm/min) (min-) (mm/min) (min) (mm/min)
1 38.220 1.530 28.660 1.150 22.290 620 19.110 460 15.920 330
15 25.480 1.530 19.110 1.150 14.860 620 12.740 460 10.620 330
2 19.110 1.530 14.330 1.150 11.150 620 9.550 460 7.960 330
2,5 15.290 1.530 11.460 1.150 8.920 620 7.640 460 6.370 330
3 12.740 1.530 9.550 1.150 7.430 620 6.370 460 5.310 340
3,5 10.910 1.220 8.190 890 6.370 540 5.460 400 4.550 250
4 9.550 1.530 7.170 1.150 5.570 620 4.780 460 3.980 340
4,5 8.490 1.220 6.370 890 4.950 530 4.240 400 3.540 250
5 7.640 1.530 5.730 1.150 4.460 620 3.820 460 3.180 360
5i5 6.940 1.220 5.210 890 4.050 530 3.470 400 2.890 250
6 6.370 2.290 4.780 1.720 3.720 940 3.180 690 2.650 510
8 4.780 2.290 3.580 1.720 2.790 940 2.390 690 1.990 510
10 3.820 2.290 2.870 1.720 2.230 940 1.910 690 1.590 510
12 3.180 2.290 2.390 1.720 1.860 950 1.590 690 1.330 510
16 2.390 1.840 1.790 1.340 1.390 800 1.190 590 990 380
20 1.910 1.830 1.430 1.340 1.110 800 950 590 800 380
N ap | ae 5 . .
sceors T ren Tooss [_ae | [ _ae | [_ae |
Depth ap 21,5<DC<@2,5 | 1,5D |0,05D
of cut ©2,5<DC 1,5D | 0,1D de Max=1mm de Max =0,5mm ade Max =0,5mm
717 ae
de Max=1mm
1. Use a rigid and precise machine and holder
2. When chattering occurs, reduce the speed and feed simultaneously.
3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
Square Type / Radius Type
High-Speed Side Milling
ToolSteel - Hardened Steel « Hardened Steel
Prehardened Steel
) SKD11 « SKD61 « NAK80 ~55HRC ~62HRC ~ 66HRC ~70HRC
Vc
(m/min) 290 ~ 310 240 ~260 150 ~170 130 ~ 150 90 ~110
Mil.Dia S F S F S F S F S F
(mm) (min-T) (mm/min) (min-T) (mm/min) (min-T) (mm/min) (min-T) (mm/min) (min-T) (mm/min)
1 50.000 2.000 50.000 2.000 50.000 1.600 44.590 1.250 31.850 700
1,5 50.000 3.000 50.000 3.000 33.970 1.630 29.720 1.250 21.230 760
2 47.770 3.820 39.810 3.180 25.480 1.630 22.290 1.250 15.920 800
2,5 38.220 3.820 31.850 3.190 20.380 1.630 17.830 1.250 12.740 800
3 31.850 3.820 26.540 3.180 16.990 1.630 14.860 1.250 10.620 810
3,5 27.280 3.440 22.740 2.870 14.550 1.530 12.730 1.180 9.090 730
4 23.890 3.820 19.900 3.180 12.740 1.630 11.150 1.250 7.960 810
4,5 21.220 3.440 17.680 2.860 11.320 1.530 9.900 1.180 7.070 730
5 19.110 3.820 15.920 3.180 10.190 1.630 8.920 1.250 6.370 810
55 17.360 3.440 14.470 2.870 9.260 1.530 8.100 1.180 5.790 730
6 15.920 5.730 13.270 4.780 8.490 2450 7.430 1.870 5310 1.210
8 11.940 5.730 9.950 4.780 6.370 2450 5.570 1.870 3.980 1.210
10 9.550 5.730 7.960 4.780 5.100 2450 4.460 1.870 3.180 1.210
12 7.960 5.730 6.630 4.770 4.250 2450 3.720 1.900 2.650 1.210
16 5.970 5.160 4.970 4.290 3.180 2.290 2.790 1.770 1.990 1.090
20 4.770 5.150 3.980 4.300 2.550 2.300 2.230 1.770 1.590 1.090
[ap [ ae | p
N 1o | oos0 | 1o [ oo |
Depth de Max =0,5mm de Max =0,5mm de Max =0,2mm de Max =0,2mm
of cut Z
D
1. Tools can cause sparks. Do not use flammable fluids.
2. Use an air blow or a suitable cutting fluid with high
smoke retardant properties.
Caution:Sparks generated during operation or heat caused by tool breakage can cause fire.
Be sure to use all proper fire - prevention measures.
The conditions are for high speed / high precision machining centers

Milling | Solid carbide
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KEY FEATURES & BENEFITS

AE-BM-H
4 flutes high efficiency Carbide ball end mill for high-hardeness steel

Center 2 flute specification

Controls tear when milling flat areas to improve

surface accuracy.
Secures chip pockets with the center 2-flute

specification to control the clogging of chips.

Sharp spiral curve

Reduces cutting resistance and enables stable
performance with extended tool life.

R1 ~R6
total 8 items

Superior ball R precision

Suitable for a wide range of processes,
from roughing to semi-roughing.

9 9 v
+0.005 +0.007 +001
R<15 15<R<3 3<R

Unequal flute spacing
Controls harmonic vibration commonly generated
during milling with multiple flutes to enable
high-efficiency milling.
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KEY FEATURES & BENEFITS

Main Features
AE-BD-H AE-BM-H

High accuracy High performance

finishing, 2 flutes 4 flutes type
RO,5 ~ R6 R1 ~R6
total 17 items total 8 items
® Variable negative spiral gash ® Unequal spacing
Strong negative point to suppress chipping & negative outer Multiflute type to suppress vibrations
cutting edge angle for excellent surface finish
® (Core thickness ® Strong spiral geometry
Improved core thickness suppresses cracks and chipping Low cutting resistance, high efficiency machining
® Excellent radius accuracy ® 2 flutes center cut

Wide variety of finishing applications - large chip pocket for improved chip evacuation

- improved surface quality even on flat surfaces
® Also available as short shank type for shrink fit holders
® Excellent radius accuracy

® DUROREY coating High versatility from roughing to semi-finishing

Excellent wear resistance for machining high hardness materials

® Smooth surface ® DUROREY coating
High coating surface smoothness for improved work material surface Excellent wear resistance for machining high hardness materials

. ©
DUROREY Coating 2
. . . . U
Newly developed DUROREY coating enables superior heat resistance and high o
o o N orle (=]
toughness optimized for high-hardness steel milling! bl
g
Super heat resistant layer and ulra-fine Coating Structure
periodic nano-layered structure provide
high heat resistance and abrasion
resistance. Also suppresses chipping even Ultra-Fine Periodic
L - . Nano-Layered Structure
in high hardness milling and achieves
|Oﬂg tool life. Adhesion Strength Reinforcing Layer
Base Metal
Coating Color Coating Hardness Oxidation Heat Adhesion Surface Wear Welding Toughness
9 Structure (GPa) Temperature Resistance Strength Roughness  Resistance Resistance 9
Ultra-fine
Black Gray Periodic 41 1.300 b @® O * O] ®
Nano-Layered
DUROREY is a registered trademark of OSG Corporation O - @ - *

Fair Best
15



AE-BM-H

Milling | Solid carbide

g s
Type1 é”ﬁ% FE
L 4 i ‘
Type 2 B NN HE[

SRS

= First choice in quality and performance ,

= For high hardness materials

= 4 flutes, ball nose

Le

Actual Effective Length

@ @ O O O O) O) O]
~45HRC ~SSHRC | ~3SHRC | ~350HB ~6O0HRC | | ~esHRC | | ~70HRC

8549602 195 10,32° 422

sseoe03 *—————————————’
———————————————
**?_ﬂﬁﬁ__-_-_-’
L
L
1 s s S S S R
L
1 s s S S S R
1 s S S O N
L
1 s s S S S R
L
L
1 s s S S S R
L
1 s s S S S R
1 s S S O N
L
1 s s S S S R
L

8549606

8549610

@
3
o
S
]
v
3
)
n
o
£
=

* If there is no value in the actual effective length (Le column) for the work gradient angle q, it indicates no interference.
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CUTTING DATA

Long tool life

Exhibits superior endurance in high-hardness steel milling.

Work Material SKD11 (60HRC)

Milling method Pocket milling

Cutting Speed 55m/min (1.750 min™)

Feed Rate 875mm/min (0,125 mm/t)
Depth of Cut ap=0,75mm Pf=2,25mm
Coolant Air Blow

Machine Vertical Machining Center (BT40)
Work Material SKH51 (65HRC)

Milling method Pocket milling

Cutting Speed 125m/min (4.000 min™)

Feed Rate 2.000mm/min (0,125 mm/t)
Depth of Cut ap=0,3mm Pf=1.2mm
Coolant Air Blow

Machine Horizontal Machining Center (HSK63)

Low cutting force

Effects of sharp spiral curve and unequal flute spacing enable stable milling with low resistance.

Work Material SKD11 (60HRC)

Milling method Corner R milling

Cutting Speed 80m/min (2.550 min™)

Feed Rate 2.000mm/min (0,196 mm/t)
Depth of Cut ap=5mm Pf=0,Tmm

Coolant Air Blow

Machine Vertical Machining Center (BT40)

Flank Wear

Flank Wear

(mm)

0.14

0.12

0.10

0.08

0.06

0.04

0.02

0 ¢

(mm)

©
c
S
2
c
(]
>
[
(e}
|V

109

145 181 218

Milling Length

Competitor A Competitor B

Cutting Resistance

Cutting Resistance

168 33.6 504 672

s AE-BM-H

(N)
800

84 1008 117.6 1344 151.2 168 185.8 201.6

Milling Length

Conventional

Milling | Solid carbide

600

400

Corner
part

200

(N)
800

600

&
v _ Corner

v~ part

400

-

200

Time
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CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

Roughing
The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 - NAK80

~45HRC ~55HRC ~62HRC ~ 66HRC ~70HRC
R
s F s F s P s P s F o
(min-") (mm/min) (minT) (mm/min) (min-1) (mm/min) (min-") (mm/min) (minT) (mm/min)
R1 20.700 3.310 18.300 1.830 15.900 1.590 14.300 1.140 9.600 770
R1,5 13.800 2.760 12.200 1.710 10.600 1.480 9.600 1.150 6.400 770
R2 10.400 2.500 9.200 1.660 8.000 1.440 7.200 1.150 4.800 770
R2,5 8.300 2.660 7.300 1.900 6.400 1.660 5.700 1.370 3.800 910
R3 6.900 2.760 6.100 1.950 5.300 1.700 4.800 1.340 3.200 900
R4 5.200 2.500 4.600 1.840 4.000 1.600 3.600 1.300 2.400 860
R5 4.500 2340 4.000 1.760 3.500 1.540 3.200 1.280 2.200 850
R6 4.000 2.240 3.600 1.730 3.200 1.540 2.900 1.160 2.100 840
ap Pf ap Pf
RE<R3 | 0,1D 02D RE<R3 | 007D | 015D
R3<RE 0,15D 0,2D R3<RE 0,12D 0,15D
Depth B

of cut Wiiap
Z = 7

Use a rigid and precise machine and holder.

We suggest using air blow or MQL (mist).

These milling conditions are for an end mill where the tool extension length is 4 times the diameter of the end mill. When length of the tool extension from the machine is long, reduce the speed and feed and milling depth.
The above condition shows an approximate standard for contouring operation (side milling) with a low machining load. If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting|
amount, rigidity of the machine or work holding condition, etc,, please adjust the speed, feed and the depth of cut.

When the radius of curvature is less than 1.5 times the tool diameter, please reduce the speed to 50-80%, the feed rate to 50-80%, and the pick feed to 20-60% of the above shown cutting conditions

When the machining incline angle (B) is more than 15; please reduce the speed to 40-60%, the feed 30-50%, and the axial cutting depth to 30-60% of the above shown cutting conditions.

If the cutting depth is small, it is possible to further increase the speed and feed.

v AW =

~ o

AE-BM-H

Finishing
The machining path is on condition of contouring line operation.

()]
©
e} ToolSteel - Hardened Steel
] Prehardened Steel Hardened Steel
et SKD11 - SKD61 « NAKSO
S
8 ~45HRC ~55HRC ~62HRC ~ 66HRC ~ 70HRC
—_ R
o s - s - s F s - s -
(= (min-T) (mm/min) (min-T) (mm/min) (min-1) (mm/min) (min-T) (mm/min) (min-T) (mm/min)
= R1 27.100 4340 24.700 2.470 22.300 1.780 18.300 1.460 13.500 1.080
= R1,5 18.000 3.600 16.500 2310 14.900 1.780 12.200 1.460 9.000 1.080
R2 13.500 3.240 12.300 2210 11.100 1.780 9.200 1.470 6.800 1.090
R2,5 10.800 3.460 9.900 2.570 8.900 2.140 7.300 1.750 5.400 1.300
R3 9.000 3.600 8.200 2,620 7.400 2.070 6.100 1.710 4500 1.260
R4 6.800 3.260 6.200 2.480 5.600 1.790 4.600 1.470 3.400 1.090
R5 5.700 2.960 5.300 2.330 4.800 1.730 4.000 1.440 3.000 1.080
R6 5.000 2.800 4.600 2210 4200 1.680 3.500 1.400 2.800 1.120

Depth W :ap B
of cut Z F’{ VZ

18



CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

High Speed Roughing
The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 - NAK80

~45HRC ~ 55HRC ~62HRC ~ 66HRC ~70HRC
R
S F S F S F S F S F
(min-") (mm/min) (minT) (mm/min) (min-1) (mm/min) (min-") (mm/min) (minT) (mm/min)
R1 37.300 5.970 33.000 3.300 28.700 2.870 25.800 2.060 17.200 1.380
R1,5 24.800 4.960 22.000 3.080 19.100 2.670 17.200 2.060 11.500 1.380
R2 20.700 4.970 18.300 3.290 15.900 2.860 14.300 2.290 9.600 1.540
R2,5 16.600 5310 14.600 3.800 12.700 3.300 11.500 2.760 7.600 1.820
R3 13.800 5.520 12.200 3.900 10.600 3.390 9.600 2.690 6.400 1.790
R4 10.400 4.990 9.200 3.680 8.000 3.200 7.200 2.590 4.800 1.730
R5 8.900 4630 8.000 3.520 7.000 3.080 6.400 2.560 4.500 1.800
R6 8.000 4.480 7.200 3.460 6.400 3.070 5.800 2320 4.200 1.680
Depth ap ] W/Z | a B
of cut o0 | Z s 7

Use a rigid and precise machine and holder.

We suggest using air blow or MQL (mist).

These milling conditions are for an end mill where the tool extension length is 4 times the diameter of the end mill. When length of the tool extension from the machine is long, reduce the speed and feed and milling depth
The above condition shows an approximate standard for contouring operation (side milling) with a low machining load. If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting
amount, rigidity of the machine or work holding condition, etc,, please adjust the speed, feed and the depth of cut.

When the radius of curvature is less than 1.5 times the tool diameter, please reduce the speed to 50-80%, the feed rate to 50-80%, and the pick feed to 20-60% of the above shown cutting conditions.

When the machining incline angle (B) is more than 15; please reduce the speed to 40-60%, the feed 30-50%, and the axial cutting depth to 30-60% of the above shown cutting conditions.

If the cutting depth is small, it is possible to further increase the speed and feed.

A —

~Now

AE-BM-H

High Speed Finishing
The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 - NAK80

Milling | Solid carbide

~45HRC ~55HRC ~62HRC ~66HRC ~ 70HRC
R
S F S F S F S F S F
(minT) (mm/min) (min-1) (mm/min) (minT) (mm/min) (minT) (mm/min) (min-T) (mm/min)

R1 40.610 6.500 37.020 3.700 33.440 2.680 27.470 2.200 20.300 1.620
R1,5 27.070 5410 24.680 3.460 22.290 2670 18.310 2.200 13.540 1.620

R2 24.360 5.850 22210 4.000 20.060 3.210 16.480 2.640 12.180 1.950
R2,5 19.490 6.240 17.770 4.620 16.050 3.850 13.180 3.160 9.750 2.340

R3 16.240 6.500 14.810 4.740 13.380 3.750 10.990 3.080 8.120 2.270

R4 12.180 5.850 11.110 4.440 10.030 3.210 8.240 2.640 6.090 1.950

R5 10.320 5370 9.460 4.160 8.600 3.100 7.170 2.580 5.450 1.960

R6 9.080 5.080 8.360 4.010 7.640 3.060 6.210 2480 5.020 2.010

[ap T pf ]

—+ 8
Depth Wﬁap
of cut 7 P{ /4

Use a rigid and precise machine and holder.

We suggest using air blow or MQL (mist).

These milling conditions are for an end mill where the tool extension length is 4 times the diameter of the end mill. When length of the tool extension from the machine is long, reduce the speed and feed and milling depth.
The above condition shows an approximate standard for contouring operation (side milling) with a low machining load. If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting|
amount, rigidity of the machine or work holding condition, etc,, please adjust the speed, feed and the depth of cut.

When the radius of curvature is less than 1.5 times the tool diameter, please reduce the speed to 50-80%, the feed rate to 50-80%, and the pick feed to 20-60% of the above shown cutting conditions

When the machining incline angle (B) is more than 157 please reduce the speed to 40-60%, the feed 30-50%, and the axial cutting depth to 30-60% of the above shown cutting conditions.

If the cutting depth is small, it is possible to further increase the speed and feed.

AW —

~owv
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KEY FEATURES & BENEFITS

AE-BD-H
2-flute high-precision finishing Carbide ball end mill for high hardness steel

~. Variable negative spiral gash

Controls chipping with larger negative angle at tip

of cutting edge.

While securing cutting quality by making the negative
angle weaker near the outer periphery, chipping
resistance is enhanced in combination with the weaker
helix angle specification. 7

Weak negative
angle

Strong negative angle J

Thickness at the center

Thickening of the center core to prevent deformation
of the ball tip and improve control of chipping.

RO,5 ~ R6

total 17 items

Superior ball R precision

Secures stable R accuracy across 180°

AE-BD-H / AE-LNBD-H Competitor

90

SRS

Wz

Superior shank accuracy
Supports h4 tolerance (0/-0.004)

@
i)
o
S
]
v
5]
©
n
o
£
=

Ideal for shrink fit holders

Lineup of short-shank type suitable for shrink fit holders
are also available.

Smooth Surface Treatment

Improves surface accuracy by smoothening the
coating surface.

AE-BD-H / AE-LNBD-H Conventional
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AE-BD-H

Milling | Solid carbide

E 15
g
Type 1 & S
IAPMX|
o
LH
LF
z
Type2 3
e (5]
yp & APMX =
LU
LF
= First choice in quality and performance .
= For high hardness materials ek"j
I
. ) ﬂutes, ball nose % %‘: nteAr;egrleence
< H e
Le 2 >te—
% / Inclined
= Angle
P CIn P KO O O O @® ® @®
~45HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65HRC ~70HRC
mm AN Kl I | W &\
CARBIDE  pupopey 5
5 FIT h4 +0.005 page 23
Short Effective length by inclined angles Le (a)*
EDP ZEFP DC RE LU LF APMX DCON DN Ok Type Price
Shank 05 1o 15 20 3 P
3042001 = 2 1 0,5 2 50 0,8 4 0,95 : 11,71°  2,05° 2,1° 2,16° 2,22° 2,35° 1
3042002 - 2 15 075 3 50 12 4 145 1003° 3,13° 325 335  344°  365° 1
3042003 - 2 2 1 4 5 16 6 1,95 1064° 422° 444°  465° 485  525° 1
3042004 - 2 3 1,5 6 60 24 6 285 815 625 649 672° 694°  7,36° 1 g
3042005 - 2 4 2 84 60 32 4 385 - - - - - - 2 2
3042006 - 2 4 2 8 70 32 6 385 565° 832° 862 89 915 971° 1 2
3042007 o 2 4 2 8-S 45 32 6 385 565° 832° 8620 89 915 971° 1 s
3042008 = 2 5 2,5 10 80 4 6 4,80 2,92° 1036° 10,69° 10,99° 11,3° = 1 ko]
3042009 o 2 5 25 105 50 4 6 480 292° 1036° 10,69° 1099° 11,3° - 1 =
3042010 - 2 6 3 18 90 9 6 580 - - - - - - 2 A
3042011 o 2 6 3 18-S 55 9 6 5,80 - - - = - = 2 —_
3042012 - 2 8 4 24 100 12 8 770 - - - - - - 2 2
3042013 o 2 8 4 245 75 12 8 770 - - - - - - 2 =
3042014 - 2 10 5 30 100 15 0 970 - - - - - - 2 =
3042015 o 2 10 5 305 75 15 10 970 - - - - - - 2 =
3042016 - 2 12 6 3 110 18 12 11,70 - - - - - - 2
3042017 o 2 12 6 36-S 80 18 12 11,70 - - - - - - 2

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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CUTTING DATA

Long tool life

Exhibits superior endurance in high-hardness steel milling.

Work Material SKD11 (60HRC)

Milling method Pocket milling

Cutting Speed 150m/min (4.800 min™)

Feed Rate 870mm/min (0,09 mm/t)

Depth of Cut ap=0,2mm Pf=0,5mm

Coolant Air Blow

Machine Horizontal Machining Center (HSK63)
Work Material SKH51 (65HRC)

Milling method Pocket milling

Cutting Speed 120m/min (3.850 min™)

Feed Rate 700mm/min (0,09 mm/t)

Depth of Cut ap=0,2mm Pf=0,5mm

Coolant Air Blow

Machine Horizontal Machining Center (HSK63)

High speed milling

Enables stable machining even in high-speed milling of STAVAX (53 HRC)

Tool

AE-BD-H R5X30 Competitor

Work Material

STAVAX (53HRC)

Milling method

Pocket milling

Cutting Speed 300m/min (9.550 min™)

Feed Rate 2.670mm/min (0,14 mm/t)

Depth of Cut ap=0,2mm Pf=0,5mm

Coolant Air Blow

Machine Horizontal Machining Center (HSK63)

(mm)

0.3

0.25

0.2

0.15

Flank Wear

0.1

0.05

0

(mm)
0.18
0.16
0.14
0.12
0.10

Flank Wear

0.08
0.06
0.04

102 203 305 407 508

Milling Length

m—— AE-BD-H Competitor A Competitor B

0.02 |7

(mm)

0.25

0.20

0.15

Flank Wear

195

Milling Length

m—— AE-BD-H Competitor A Competitor B Competitor C

66 133 199 266 332 398 531 664 797 930 1,062 1328 1,594 (m)

Milling Length

e AE-BD-H Competitor A Competitor B



CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

Finishing
The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel
SKD11 - SKD61 - NAK80
~45HRC ~55HRC ~ 62HRC ~66HRC ~70HRC
R
S F S F S F S F S F
(min-1) (mm/min) (minT) (mm/min) (min1) (mm/min) (min-T) (mm/min) (minT) (mm/min)
RO,5 38.400 2350 38.400 2350 38.400 2.000 38.400 1.600 38.400 1.450
RO,75 38.400 3.050 38.400 3.050 38.400 2.500 31.800 1.900 25.200 1.450
R1 38.400 3.600 38.400 3.550 28.800 2.200 24.000 1.750 19.200 1.250
R1,5 31.800 4.000 25.200 3.200 19.200 2.000 16.200 1.600 12.600 1.200
R2 24.000 3.650 19.200 2.950 14.400 1.900 11.900 1.500 9.500 1.150
R2,5 19.200 3.500 15.000 2.650 11.500 1.700 9.500 1.350 7.600 1.000
R3 16.200 3.350 12.600 2.300 9.500 1.550 8.000 1.250 6.400 955
R4 11.900 2.850 9.500 2.050 7.100 1.350 5.900 1.050 4.800 830
R5 9.500 2.550 7.600 1.800 5.800 1.150 4.800 875 3.800 700
R6 8.000 2.400 6.400 1.650 4.800 955 4.000 795 3.200 635
7 | a
Depth AN/ [ap | Pf_| [ap | Pf |
of cut - i :

High speed Finishing
The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 « NAK80

~45HRC ~55HRC ~62HRC ~66HRC ~70HRC
R
S F S F S F S F S F (]
(min-T) (mm/min) (min-1) (mm/min) (min-T) (mm/min) (min-T) (mm/min) (min-1) (mm/min) e
RO,5 50.000 3.700 50.000 3.700 50.000 3.100 50.000 2.600 50.000 2.400 'e
R0,75 50.000 4.800 50.000 4.800 50.000 3.900 50.000 3.050 38.400 2.300 8
R1 50.000 5.600 50.000 5.350 48.000 3.650 38.400 2.800 28.800 2.100 S
R1,5 49.800 6.200 38.400 4.800 31.800 3.350 25.200 2.550 19.200 1.900 =
R2 37.200 5.700 28.800 4.400 24.000 3.200 19.200 2.400 14.400 1.800 8
R2,5 30.000 5.450 22.800 4.000 19.200 2.850 15.600 2.150 11.500 1.600 —_—
R3 24.600 5.200 19.200 3.450 16.200 2.550 12.600 2.050 9.500 1.550 ()]
R4 18.600 4.450 14.400 3.050 11.900 2.250 9.500 1.800 7.100 1.350 .E
R5 15.000 3.950 11.500 2.650 9.500 1.900 7.600 1.550 5.800 1.150 E
R6 12.600 3.700 9.500 2.500 8.000 1.600 6.400 1.350 4.800 995 E
Depth 07 m
of cut Pf

. Use arigid and precise machine and holder.

. We suggest using air blow or MQL (mist).

. These milling conditions are for an end mill where the tool extension length is 4 times the diameter of the end mill. When length of the tool extension from the machine is long, reduce the speed and feed and milling depth

. The above condition shows an approximate standard for contouring operation (side milling) with a low machining load. If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting
amount, rigidity of the machine or work holding condition, etc,, please adjust the speed, feed and the depth of cut.

. When the radius of curvature is less than 1.5 times the tool diameter, please reduce the speed to 50-80%, the feed rate to 50-80%, and the pick feed to 20-60% of the above shown cutting conditions.

. When the machining incline angle (B) is more than 157 please reduce the speed to 40-60%, the feed 30-50%, and the axial cutting depth to 30-60% of the above shown cutting conditions.

. If the cutting depth is small, it is possible to further increase the speed and feed.

w0 =

~owv
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KEY FEATURES & BENEFITS

AE-LNBD-H
2 flutes high-precision finishing long neck Carbide ball end mill for high-
hardness steel

Thickness at the center

Thickening of the center core to prevent
deformation of the ball tip and improve control of

chipping.

Smooth Surface Treatment

Improves surface accuracy by smoothening the
coating surface (R0,3 or above).

Superior ball R precision

Secures stable R accuracy across 180°

+0.003 +0.005
R<0,25 0,25<R

Teardrop-shaped outer
periphery

Strong back taper geometry enables milling by
point, which prevents chattering and chipping,
resulting in improvement of surface accuracy.

()
S
2

[}

v
=l
3 AE-LNBD-H Conventional
=
£
=

Superior shank accuracy
Supports h4 tolerance (0/-0.004).

Abundant variations

261 items (R0.05 to R3) are available to
accommodate a wide range of applications.
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AE-LNBD-H

Milling | Solid carbide

DN
a
DCON

&

~ —— S— AE Type1 = }
‘ 1 |aenx

DN
DCON

_ ~—— 2 — os— S ——
g ) Type 2 St B

= First choice in quality and performance

= For high hardness materials
Okf
= 2 flutes, long neck type for high precision finishing £ M
Le ;2: 4 ea/
% Inclined
= ] Angle
=
PR P K oln K @ O @ O] O]
~45 HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65HRC ~70HRC
Emm AN K Il 9 v N
CARBIDE  pipopey 3¢ .
FIT h4 %l‘go'o,gg R page 32
Effective length by inclined angles Le (a)*
EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok o .o o 5 5 Type  Price
3056100 2 01 005 02 45 008 75 4 0095 1469° 021 022 022 023 024 1
3056101 2 01 005 03 45 008 76 4 0095 1452° 03 031 032 033 036 1
3056102 2 01 005 05 45 008 78 4 0095 1416° 051 053 054 056 06 1
3056103 2 02 01 03 45 016 74 4 019 1455 032 033 034 035 037 1 @
3056104 2 02 01 05 45 016 76 4 019 1418° 053 054 056 058 062 1 2
3056105 2 02 01 075 45 016 7.9 4 019 1374° 079 081 084 08 093 1 £
3056106 2 02 01 1 45 016 81 4 019 1333 104 108 111 115 124 1 S
3056107 2 02 01 1 45 016 11,8 6 019 138° 104 108 111 1,15 124 1 S
3056108 2 02 01 125 45 016 84 4 019 1294 13 135 1,39 144 155 1 =
3056109 2 02 01 15 45 016 86 4 019 1258° 156 161 167 173 186 1 A
3056110 2 02 01 175 45 016 89 4 019 1223 1,82 18 194 201 217 1 —
3056111 2 02 01 2 45 016 91 4 019 11,9° 208 215 222 23 248 1 2
3056112 2 02 01 25 45 016 96 4 019 1129 26 268 278 288 3, 1 =
3056113 2 02 01 3 45 016 101 4 019 1074 311 322 333 345 372 1 =
3056114 2 03 015 05 45 024 74 4 029 1424° 053 054 055 057 06 1 =
3056115 2 03 015 06 45 024 75 4 029 1406° 063 065 066 068 073 1
3056116 2 03 015 075 45 024 7,7 4 029 1379 078 081 08 08 092 1
3056117 2 03 015 1 45 024 79 4 029 1336° 104 1,07 111 114 1,23 1
3056118 2 03 015 125 45 024 82 4 029 129 13 134 139 143 154 1
3056119 2 03 015 15 45 024 84 4 029 1259 156 161 166 172 185 1
3056120 2 03 015 1,5 45 024 122 6 029 1334° 156 161 166 172 185 1
3056121 2 03 015 1,75 45 024 87 4 029 1223 182 1,8 1,9 201 216 1
3056122 2 03 015 2 45 024 89 4 029 11,8%° 208 214 222 229 247 1
3056123 2 03 015 225 45 024 92 4 029 11,57° 234 241 249 258 278 1
3056124 2 03 015 25 45 024 94 4 029 1127° 259 268 277 287 3,09 1
3056125 2 03 015 3 45 024 99 4 029 1071° 311 321 332 344 371 1
3056126 2 03 015 35 45 024 104 4 029 102° 363 375 388 402 433 1
3056127 2 03 015 4 45 024 109 4 029 974 414 428 443 459 49 1
3056128 2 03 015 45 45 024 114 4 029 931° 466 48 499 517 558 1
3056129 2 03 015 5 45 024 19 4 029 893 518 535 554 574 62 1
3056130 2 04 02 05 45 030 73 4 038 1427° 054 056 057 058 062 1
3056131 2 04 02 075 45 030 75 4 038 138° 08 08 08 08 093 1
3056132 2 04 02 08 45 030 76 4 038 1371° 08 08 09 093 099 1
3056133 2 04 02 1 45 030 78 4 038 1337° 106 109 112 1,16 124 1
3056134 2 04 02 1 45 030 115 6 038 1391° 106 109 1,12 1,16 124 1
3056135 2 04 02 15 45 030 83 4 038 1257° 158 163 168 173 186 1
3056136 2 04 02 2 45 030 88 4 038 11,86 209 216 223 231 248 1
3056137 2 04 02 2 45 030 125 6 038 128° 209 216 223 231 248 1
3056138 2 04 02 25 45 030 93 4 038 11222 261 27 279 28 3] 1
3056139 2 04 02 3 45 030 98 4 038 1065 313 323 334 346 372 1
3056140 2 04 02 35 45 030 103 4 038 1014° 364 376 389 403 435 1
3056141 2 04 02 4 45 030 108 4 038 967° 416 43 445 461 497 1
3056142 2 04 02 45 45 030 113 4 038 924° 468 483 5 518 559 1
3056143 2 04 02 5 45030 118 4 038 88° 52 537 556 576 621 1

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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= First choice in quality and performance

= For high hardness materials
Okl
= 2 flutes, long neck type for high precision finishing o M
Le £ >4
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= ] Angle
=
PR P K oln K [@ O @ O) O)
~45HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65HRC ~70HRC
Em AN K Il 9 v N
CARBIDE  pyeogey 3¢ e
FIT h4 ﬂ(ﬂg R page 32
Effective length by inclined angles Le (a)*
EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok .0 . .o o, 3 Type  Price
3056144 2 04 02 55 45 030 123 4 038 84 571 59 611 633 683 1
3056145 2 04 02 6 45 030 128 4 038 815 623 644 666 691 745 1
3056146 2 05 025 075 45 040 73 4 048 1385 08 08 084 08 091 1
(] 3056147 2 05 025 1 45 040 76 4 048 134 106 109 112 115 123 1
2 3056148 2 05 025 15 45 040 81 4 048 1258° 158 162 167 173 185 1
2 3056149 2 05 025 2 45 040 86 4 048 11,85 209 216 223 23 247 1
s 3056150 2 05 025 25 45 040 9,1 4 048 1122 261 269 278 28 309 1
et 3056151 2 05 025 3 45 040 96 4 048 1062° 313 323 333 345 371 1
= 3056152 2 05 025 35 45 040 101 4 048 1009° 364 376 389 403 433 1
3 3056153 2 05 025 4 45 040 106 4 048 961° 416 43 444 46 495 1
— 3056154 2 05 025 45 45 040 111 4 048 918 468 483 5 518 558 1
> 3056155 2 05 025 5 45 040 11,6 4 048 878 519 537 555 575 62 1
= 3056156 2 05 025 55 45 040 121 4 048 841° 571 59 611 633 682 1
= 3056157 2 05 025 6 45 040 126 4 048 808 623 644 666 69 744 1
= 3056158 2 05 025 7 45 040 136 4 048 748 726 751 777 805 868 1
3056159 2 05 025 8 45 040 146 4 048 697° 829 858 888 92 993 1
3056160 2 05 025 9 45 040 156 4 048 652° 933 964 998 1035 11,17 1
3056161 2 05 025 10 45 040 166 4 048 612° 1036 1071 11,09 115 1241 1
3056162 2 06 03 075 45 050 72 4 055 138° 08 08 09 092 097 1
3056163 2 06 03 1 45 050 74 4 055 1334 1,02 1,14 117 121 1,28 1
3056164 2 06 03 12 45 050 76 4 055 1299° 132 136 14 144 153 1
3056165 2 06 03 15 45 050 79 4 055 125° 163 168 173 178 19 1
3056166 2 06 03 2 45 050 84 4 055 11,76° 215 221 228 236 253 1
3056167 2 06 03 2 45 050 122 6 055 1278 215 221 228 236 253 1
3056168 2 06 03 25 45 050 89 4 055 11,1° 267 275 284 293 315 1
3056169 2 06 03 3 45 050 94 4 055 1051° 318 328 339 351 377 1
3056170 2 06 03 3 45 050 132 6 055 11,8%° 318 328 339 351 377 1
3056171 2 06 03 35 45 050 99 4 055 998 37 38 395 408 439 1
3056172 2 06 03 4 45 050 104 4 055 95 422 435 45 466 501 1
3056173 2 06 03 4 45 050 142 6 055 11° 422 435 45 466 501 1
3056174 2 06 03 45 45 050 109 4 055 906° 473 48 505 523 563 1
3056175 2 06 03 5 45 050 114 4 055 867° 525 542 561 581 626 1
3056176 2 06 03 55 45 050 11,9 4 055 83 577 5% 616 638 688 1
3056177 2 06 03 6 45 050 124 4 055 796° 628 649 672 696 75 1
3056178 2 06 03 65 45 050 129 4 055 765° 68 703 727 753 8§12 1
3056179 2 06 03 7 45 050 134 4 055 737° 732 756 782 811 874 1
3056180 2 06 03 75 45 050 139 4 055 71° 783 8l 838 868 936 1
3056181 2 06 03 8 45 050 144 4 055 685° 835 863 893 926 999 1
3056182 2 06 03 85 45 050 149 4 055 662° 887 917 949 983 1061 1
3056183 2 06 03 9 45 050 154 4 055 641° 938 97 1004 1041 11,23 1
3056184 2 06 03 95 45 050 159 4 055 62° 99 1024 106 1098 11,85 1
3056185 2 06 03 10 45 050 164 4 055 601° 1042 1077 1115 1156 1247 1
3056186 2 06 03 N 50 050 174 4 055 567° 1145 11,84 1226 1271 1371 1
3056187 2 06 03 12 50 050 184 4 055 536° 1249 1291 1337 1386 1496 1

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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= First choice in quality and performance

= For high hardness materials
Okf
= 2 flutes, long neck type for high precision finishing £ M
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= ] Angle
=
PR P K oln K @ O @ O] O]
~45 HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65HRC ~70HRC
Emm AN K Il 9 v N
CARBIDE  pipopey 3¢ .
FIT h4 %l‘go'o,gg R page 32
Effective length by inclined angles Le (a)*
EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok o .o o 5 5 Type  Price
3056188 2 08 04 1 45 060 7,1 4 075 1341° 1,11 114 106 1,19 126 1
3056189 2 08 04 15 45 060 76 4 075 1252° 1,63 167 1,72 177 188 1
3056190 2 08 04 2 45 060 81 4 075 11,74° 215 221 227 234 25 1
3056191 2 08 04 2 45 060 118 6 075 1281° 215 221 227 234 25 1 @
3056192 2 08 04 25 45 060 86 4 075 11,04° 266 274 283 292 312 1 2
3056193 2 08 04 3 45 060 91 4 075 1042° 318 328 338 349 375 1 £
3056194 2 08 04 4 45 060 101 4 075 937° 421 435 449 464 499 1 ]
3056195 2 08 04 5 45 060 11,1 4 075 851° 525 542 56 579 623 1 S
3056196 2 08 04 6 45 060 121 4 075 78 628 649 671 694 748 1 =
3056197 2 08 04 7 45 060 131 4 075 719 731 755 781 809 872 1 A
3056198 2 08 04 8 45 060 141 4 075 667° 835 862 892 924 99 1 —
3056199 2 08 04 9 45 060 151 4 075 622° 938 969 1003 1039 11,2 1 2
3056200 2 08 04 10 45 060 161 4 075 58 1041 1076 11,14 1154 1245 1 =
3056201 2 08 04 12 50 060 181 4 075 518 1248 129 1336 1384 1493 1 =
3056202 2 1 05 15 45 080 72 4 095 1254° 163 166 1,71 175 186 1 =
3056203 2 1 05 2 45 080 77 4 095 11,71° 214 22 22 233 248 1
3056204 2 1 05 2 45 080 114 6 09 128° 214 22 226 233 248 1
3056205 2 1 05 25 45 080 82 4 095 1097° 266 273 282 29 3,1 1
3056206 2 1 05 3 45 080 87 4 095 1033° 3,18 327 337 348 372 1
3056207 2 1 05 3 45 080 124 6 09 118 318 327 337 348 372 1
3056208 2 1 05 4 45 080 97 4 095 923° 421 434 448 463 497 1
3056209 2 1 05 4 45 080 134 6 095 1091° 421 434 448 463 497 1
3056210 2 1 05 5 45 080 107 4 09 835 524 541 559 578 621 1
3056211 2 1 05 5 45 08 144 6 095 1015 524 541 559 578 621 1
3056212 2 1 05 6 45 08 11,7 4 095 762 628 648 669 693 745 1
3056213 2 1 05 6 45 080 154 6 095 949° 628 648 669 693 745 1
3056214 2 1 05 7 45 08 127 4 095 7° 731 755 78 808 869 1
3056215 2 1 05 7 45 08 164 6 095 891° 731 755 78 808 869 1
3056216 2 1 05 8 45 080 137 4 095 648 834 862 891 923 994 1
3056217 2 1 05 8 45 080 174 6 095 839 834 862 891 923 99 1
3056218 2 1 05 9 45 080 147 4 095 603 938 969 1002 1038 11,18 1
3056219 2 1 05 10 45 080 157 4 095 564 1041 1076 11,13 11,53 1242 1
3056220 2 1 05 10 50 08 194 6 09 752 1041 1076 11,13 11,53 1242 1
3056221 2 1 05 12 45 080 177 4 095 499 1248 129 1334 1383 1491 1
3056222 2 1 05 13 50 08 187 4 095 471° 1351 1397 1445 1498 16,15 1
3056223 2 1 05 14 50 08 197 4 095 447° 1455 1504 1556 1613 174 1
3056224 2 1 05 16 50 08 217 4 095 405 1661 17,18 1778 1843 1988 1
3056225 2 1 05 18 55 08 237 4 095 37° 1868 1931 1999 2073 2237 1
3056226 2 1 05 20 55 080 257 4 095 341° 2075 2145 2221 2303 2486 1
3056227 2 1 05 22 60 08 277 4 095 316 2282 2359 2443 2533 2734 1
3056228 2 1 05 22 60 08 314 6 095 462° 2282 2359 2443 2533 2734 1
3056229 2 12 06 2 45 1,00 73 4 115 1167° 214 219 225 231 246 1
3056230 2 12 06 2 45 100 111 6 115 12,86° 214 2,19 225 231 246 1
3056231 2 1.2 06 24 45 100 77 4 1,15 11,04° 255 262 269 277 295 1

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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= First choice in quality and performance

= For high hardness materials
Okl
= 2 flutes, long neck type for high precision finishing o M
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FIT h4 ﬂ(ﬂg R page 32
Effective length by inclined angles Le (a)*

EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok .0 . .o o, 3 Type  Price
3056232 2 12 06 25 45 100 78 4 115 109° 266 273 281 28 308 1
3056233 2 12 06 3 45 1,00 83 4 115 1022° 317 326 336 346 37 1
3056234 2 12 06 4 45 1,00 93 4 1,15 908° 421 433 447 461 49 1
(] 3056235 2 12 06 4 45 100 131 6 1,15 1087° 421 433 447 461 49 1
2 3056236 2 12 06 6 45 1,00 113 4 115 742 627 647 668 691 743 1
2 3056237 2 12 06 8 45 1,00 133 4 115 627° 834 861 89 921 991 1
] 3056238 2 12 06 10 45 100 153 4 115 543 1041 1075 11,12 1151 124 1
- 3056239 2 12 06 12 45 1,00 173 4 115 478 1248 12,89 1333 1381 1489 1
= 3056240 2 12 06 14 50 100 193 4 115 428 1454 1503 1555 1611 1737 1
3 3056241 2 2 06 16 50 1,00 213 4 115 387° 1661 1717 1777 1841 1986 1
— 3056242 2 12 06 18 55 1,00 233 4 115 353° 1868 1931 1998 2071 2235 1
=y 3056243 2 1206 20 55 100 253 4 1,15 324° 2074 21,45 222 2301 2483 1
= 3056244 2 15 075 2 45 120 68 4 145 1161° 213 218 223 229 242 1
= 3056245 2 15 075 25 45 120 73 4 145 1076° 265 272 279 287 304 1
= 3056246 2 15 075 3 45 120 78 4 145 1003° 317 325 334 344 366 1
3056247 2 15 075 3 45 120 115 6 145 1175 317 325 334 344 366 1
3056248 2 15 075 4 45 120 88 4 145 881° 42 432 445 459 491 1
3056249 2 15 075 5 45 120 98 4 145 786° 523 539 556 574 615 1
3056250 2 15 075 5 45 120 135 6 145 997° 523 539 556 574 615 1
3056251 2 15 075 6 45 120 108 4 145 709 627 646 667 689 739 1
3056252 2 15 075 6 45 120 145 6 145 926° 627 646 667 68 739 1
3056253 2 15 075 8 45 120 128 4 145 593° 834 86 888 919 988 1
3056254 2 15 075 8 45 120 165 6 145 811° 834 86 88 919 988 1
3056255 2 15 075 10 45 120 148 4 145 509 104 1074 11,1 1149 1236 1
3056256 2 15 075 12 45 120 168 4 145 446" 1247 1288 1332 1379 1485 1
3056257 2 15 075 14 50 120 188 4 145 397° 1454 1502 1553 1609 1734 1
3056258 2 15 075 16 50 120 208 4 145 358 166 1716 1775 1839 1982 1
3056259 2 15 075 18 55 120 228 4 145 325 1867 193 1997 2069 2231 1
3056260 2 15 075 20 55 120 248 4 145 298 2074 2144 2218 22,99 - 1
3056261 2 15 075 22 60 120 268 4 145 275 2281 2358 244 2529 - 1
3056262 2 15 075 25 65 120 298 4 145 247° 2591 2679 2773 2874 - 1
3056263 2 15 075 30 70 120 348 4 145 211° 31,08 3213 3327 3449 - 1
3056264 2 16 08 4 45 130 86 4 155 872° 42 432 445 458 489 1
3056265 2 16 08 8 45 130 126 4 155 58° 833 86 88 918 987 1
3056266 2 16 08 12 45 130 166 4 155 435 1247 1288 1331 1378 1484 1
3056267 2 16 08 16 50 130 206 4 155 347 166 1715 1775 1838 1981 1
3056268 2 16 08 20 55 130 246 4 155 289° 2074 2143 22,18 22,98 - 1
3056269 2 2 1 25 45 160 63 4 1,95 1046° 264 27 276 28 298 1
3056270 2 2 1 3 45 160 68 4 195 961° 316 323 332 34 36 1
3056271 2 2 1 3 45 160 106 6 19 117° 316 323 332 34 36 1
3056272 2 2 1 4 45 160 78 4 1,95 825° 419 43 442 455 485 1
3056273 2 2 1 4 45 160 11,6 6 1,95 1064 419 43 442 455 485 1
3056274 2 2 1 5 45 160 88 4 195 723 523 537 553 57 609 1
3056275 2 2 1 6 45 1,60 98 4 1,95 643° 626 644 664 685 733 1

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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Effective length by inclined angles Le (a)*
EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok o .o o 5 5 Type  Price
3056276 2 2 1 6 45 160 136 6 195 9 626 644 664 685 733 1
3056277 2 2 1 8 45 160 11,8 4 195 526° 833 858 88 915 982 1
3056278 2 2 1 8 45 160 156 6 1,95 779 833 858 88 915 982 1
3056279 2 2 1 10 45 160 138 4 195 445 1039 1072 11,07 1145 1231 1 @
3056280 2 2 1 10 50 160 176 6 195 68° 1039 1072 11,07 1145 1231 1 2
3056281 2 2 1 12 45 160 158 4 1,95 386° 1246 128 1329 1375 1479 1 £
3056282 2 2 1 12 5 160 196 6 195 614° 1246 1286 1329 1375 1479 1 ]
3056283 2 2 1 13 50 160 168 4 195 361° 135 1393 144 149 1604 1 S
3056284 2 2 1 14 50 160 178 4 195 34 1453 15 1551 1605 1728 1 =
3056285 2 2 1 16 50 160 198 4 195 304 166 1714 1772 1835 1976 1 A
3056286 2 2 1 16 55 1,60 236 6 195 506° 166 17,14 1772 1835 1976 1 —
3056287 2 2 1 18 55 160 21,8 4 195 275 1866 1928 1994 20,65 - 1 2
3056288 2 2 1 20 55 160 238 4 195 251° 2073 2142 2216 22,95 - 1 =
3056289 2 2 1 20 60 160 276 6 195 431° 2073 2142 2216 2295 2474 1 =
3056290 2 2 1 2 60 160 258 4 195 231° 228 2356 2437 2525 - 1 =
3056291 2 2 1 25 65 160 288 4 195 206° 259 2677 277 287 - 1
3056292 2 2 1 25 65 160 326 6 195 363 259 2677 27,7 287 3095 1
3056293 2 2 1 30 70 160 338 4 195 175 3107 3212 3324 - - 1
3056294 2 2 1 3 70 160 388 4 195 152° 3624 3746 3878 - - 1
3056295 2 2 1 40 80 160 438 4 195 134 414 48] - - - 1
3056296 2 25 125 6 45 200 9 4 235 544° 644 663 682 703 751 1
3056297 2 25 125 8 45 200 11,1 4 235 435 851 877 904 933 999 1
3056298 2 25 125 10 45 200 131 4 235 362 1058 109 1125 1163 1248 1
3056299 2 25 125 15 50 200 181 4 235 255 1575 1625 168 17,38 - 1
3056300 2 25 125 20 55 200 231 4 235 197° 2092 21,6 2234 - - 1
3056301 2 25 125 25 65 200 281 4 235 161° 2608 2695 27,88 - - 1
3056302 2 25 125 30 70 200 331 4 235 135 3125 323 - - - 1
3056303 2 25 125 35 70 200 381 4 235 117° 3642 3765 - - - 1
3056304 2 3 15 6 50 240 119 6 285 815 644 661 679 7 7,45 1
3056305 2 3 15 8 50 240 139 6 285 687° 85 875 901 929 993 1
3056306 2 3 15 10 50 240 159 6 285 593° 1057 1089 1123 11,59 1242 1
3056307 2 3 15 12 55 240 179 6 285 522° 1264 1303 1344 1389 1491 1
3056308 2 3 15 13 55 240 189 6 285 492° 1367 141 1455 1504 16,15 1
3056309 2 3 15 14 55 240 199 6 285 466° 1471 1517 1566 1619 1739 1
3056310 2 3 15 15 55 240 209 6 285 442° 1574 1624 1677 1734 1863 1
3056311 2 3 15 16 55 240 21,9 6 285 42° 1677 1731 178 1849 1988 1
3056312 2 3 15 20 60 240 259 6 285 352° 2091 21,58 2231 2309 2485 1
3056313 2 3 15 25 65 240 309 6 285 292° 2608 2693 27,85 2884 - 1
3056314 2 3 15 30 70 240 359 6 285 25° 3124 3228 3339 3459 - 1
3056315 2 3 15 35 80 240 409 6 285 218 3641 3763 3894 4034 - 1
3056316 2 3 15 40 90 240 459 6 285 194° 4158 4298 44,48 - - 1
3056317 2 35 175 10 50 28 149 6 335 538 1056 1087 112 1156 1236 1
3056318 2 35 1,75 15 55 28 199 6 335 392° 1573 1622 1674 1731 1858 1
3056319 2 35 1,75 16 55 28 209 6 335 372° 1676 1729 1785 1846 1982 1

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.

29



AE-LNBD-H

Milling | Solid carbide

DN
a
DCON

- e :
H @ Type1 & == !

DN
DCON

L . B e S ]

= First choice in quality and performance

= For high hardness materials
Okl
= 2 flutes, long neck type for high precision finishing o M
Le £ >4
% i Inclined
= ] Angle
=
PICIR P K O O O O) O) O]
~45HRC ~55HRC ~35HRC ~350HB ~60 HRC ~65HRC ~70HRC
Em AN K Il 9 v N
CARBIDE  pyeogey 3¢ e
FIT h4 %l‘g;f',g R page 32
Effective length by inclined angles Le (a)*

EDP  ZEFP DC RE LU LF APMX LH DCON DN Ok o .o o 5 5 Type  Price
3056320 2 35 1,75 20 60 28 249 6 335 308 209 2157 2228 2306 2479 1
3056321 2 35 1,75 25 65 28 299 6 335 254° 2607 2692 27,83 2881 - 1
3056322 2 35 1,75 30 70 28 349 6 335 216° 3124 3226 3337 3455 - 1
(] 3056323 2 35 175 35 8 280 399 6 335 188 364 3761 3891 - - 1
2 3056324 2 35 1,75 40 90 2,80 449 6 335 166° 41,57 4296 44,45 - - 1
2 3056325 2 35 1,75 45 90 280 499 6 335 149° 4674 4831 - - - 1
s 3056326 2 4 2 8 55 320 - 4 385 - - - - - - 2
et 3056327 2 4 2 8 55 320 12 6 38 565 849 871 896 922 98I 1
= 3056328 2 4 2 10 60 320 14 6 38 473 1055 1085 11,17 1152 123 1
3 3056329 2 4 2 12 60 320 16 6 385 407° 1262 1299 1339 1382 1479 1
— 3056330 2 4 2 13 60 320 17 6 38 38 1365 1406 145 1497 16,03 1
> 3056331 2 4 2 14 60 320 18 6 385 356" 1469 1513 1561 1612 1727 1
= 3056332 2 4 2 15 60 320 19 6 38 336" 1572 162 1672 1727 1852 1
= 3056333 2 4 2 16 60 320 20 6 385 317° 1676 1727 1782 1842 1976 1
= 3056334 2 4 2 20 65 320 24 6 385 26° 2089 21,55 2226 23,02 - 1
3056335 2 4 2 25 70 320 29 6 38 212° 2606 269 278 2877 - 1
3056336 2 4 2 30 8 320 34 6 385 179 3123 3225 3334 - - 1
3056337 2 4 2 35 80 320 39 6 38 155 364 376 3888 - - 1
3056338 2 4 2 40 90 320 44 6 385 137° 4156 4294 - - - 1
3056339 2 4 2 45 90 320 49 6 385 122° 4673 4829 - - - 1
3056340 2 4 2 50 100 320 54 6 38 1,11° 51,9 5364 - - - 1
3056341 2 5 25 10 60 400 121 6 485 295 1054 108 11,12 1145 - 1
3056342 2 5 25 15 60 400 171 6 485 195 1571 1617 16,66 - - 1
3056343 2 5 25 20 70 400 221 6 485 146° 2087 2152 - - - 1
3056344 2 5 25 25 70 400 271 6 485 1,17° 2604 2686 - - - 1
3056345 2 5 25 30 80 400 321 6 485 097° 3121 - - - - 1
3056346 2 5 25 35 80 400 371 6 485 083° 3638 - - - - 1
3056347 2 5 25 40 90 400 421 6 485 073 4155 - - - - 1
3056348 2 5 25 45 100 400 471 6 485 065° 4672 - - - - 1
3056349 2 5 25 50 100 400 521 6 485 058 51,88 - - - - 1
3056350 2 6 3 0 60 48 - 6 585 - - - - - - 2
3056351 2 6 3 12 60 480 - 6 585 - - - - - - 2
3056352 2 6 3 15 65 480 - 6 585 - - - - - - 2
3056353 2 6 3 20 70 480 - 6 585 - - - - - - 2
3056354 2 6 3 25 70 480 - 6 585 - - - - - - 2
3056355 2 6 3 30 80 480 - 6 585 - - - - - - 2
3056356 2 6 3 35 80 480 - 6 585 - - - - - - 2
3056357 2 6 3 40 90 480 - 6 58 - - - - - - 2
3056358 2 6 3 45 100 480 - 6 58 - - - - - - 2
3056359 2 6 3 50 120 480 - 6 58 - - - - - - 2
3056360 2 6 3 60 120 480 - 6 58 - - - - - - 2

* If there is no value in the actual effective length (Le column) for the work gradient angle g, it indicates no interference.
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CUTTING DATA

Stable Performance
Exhibits superior durability in SKD11 (60 HRC).

Tool

Work Material

AE-LNBD-H
R1X10X4

SKD11 (60HRC)

Competitor

Milling method

Scanning line cutting

Cutting Speed

107m/min (17.000 min™)

Feed Rate 1.400mm/min (0,041 mm/t)
Depth of Cut ap=0,05mm Pf=0,Tmm
Coolant Air Blow

Machine Vertical Machining Center (HSK32)

Long Tool Life

Exhibits superior durability in hot die steel DH31S.

Tool

Work Material

AE-LNBD-H
R1X10X4

DH31S (43HRC)

Competitor

Milling method

Pocket milling

Cutting Speed 88m/min (14.000 min)

Feed Rate 1.000mm/min (0,036 mm/t)

Depth of Cut ap=0,05mm Pf=0,Tmm

Coolant Air Blow

Machine Horizontal Machining Center (HSK63)

Finishing

Enables excellent durability and surface finishing in STAVAX (53 HRC)

Tool

Work Material

AE-LNBD-H
R1X10X4

STAVAX (53 HRC)

Competitor

Milling method

Scanning line cutting

Cutting Speed 150m/min (24.000 min™")

Feed Rate 2.400mm/min (0,05 mm/t)

Depth of Cut ap=0,05mm Pf=0,Tmm
Coolant Air Blow

Machine Vertical Machining Center (HSK32)

Flank Wear

Flank Wear

Flank Wear

(mm)
0.10

0.08

0.06

0.04

0.02

(mm)

0.06

0.05

0.04

0.03

0.02

0.01

(mm)

0.10

0.08

0.06

0.04

0.02

50

100 200

Milling Length

e AE-LNBD-H Competitor A Competitor B

80 120 240 (M)

Milling Length

40

= AE-LNBD-H Competitor A Competitor B

Milling | Solid carbide

200

Milling Length

100 300

e AE-LNBD-H Competitor A Competitor B

Competitor B
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CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-LNBD-H

The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 - NAK80

LU ~45HRC ~55HRC ~62HRC ~66HRC ~70HRC

RE

s F
PE (min) (mm/min) 2P PF Pf ap | Pf Pf

(mm (misn'1) (mm};min) ap (misn'1) (mmI;min) ap (misn'1) (mmimin) (misn'1) (mmimin) ap
R0,05 0,2 50.000 80 0,003 0,003 50.000 70 0,003 0,003 50.000 70 0,003 0,003 50.000 60 0,003 0,003 50.000 50 0,0030,003
R0,05 0,3 50.000 70 0,003 0,003 50.000 60 0,003 0,003 50.000 60 0,003 0,003 50.000 50 0,003 0,003 50.000 40 0,0030,003
R0,05 0,5 50.000 50 0,003 0,003 50.000 40 0,003 0,003 50.000 40 0,003 0,003 50.000 30 0,003 0,003 50.000 20 0,0030,003
RO,1 0,3 50.000 400 0,005 0,005 50.000 280 0,005 0,005 50.000 220 0,004 0,005 50.000 190 0,004 0,005 50.000 140  0,0040,005
RO,1 0,5 50.000 380 0,005 0,005 50.000 260 0,005 0,005 50.000 200 0,004 0,005 50.000 170 0,004 0,005 50.000 130  0,0040,005
RO,1 0,75 50.000 340 0,005 0,005 50.000 230 0,005 0,005 50.000 180 0,004 0,005 50.000 150 0,004 0,005 50.000 110  0,0040,005
RO,1 1 50.000 340 0,005 0,005 50.000 230 0,005 0,005 50.000 180 0,004 0,005 50.000 150 0,004 0,005 45.000 110  0,0040,005
RO,1 1,25 50.000 300 0,005 0,005 50.000 210 0,005 0,005 50.000 150 0,004 0,005 46.500 130 0,004 0,005 37.200 100  0,0040,005
RO,1 1,5 50.000 280 0,005 0,005 50.000 190 0,005 0,005 49.200 130 0,004 0,005 44.300 110 0,004 0,005 35.500 80 0,0040,005]
RO,1 1,75 50.000 240 0,005 0,005 50.000 170 0,005 0,005 45.600 120 0,004 0,005 41.100 100 0,004 0,005 32.900 80 0,0040,005]
RO,1 2 45.600 210 0,005 0,005 44.500 140 0,005 0,005 39.600 100 0,004 0,005 35.700 90 0,004 0,005 28.600 70 0,0040,005
RO,1 2,5 38400 160 0,004 0,005 37.200 100 0,004 0,005 37.200 80 0,004 0,005 33.500 70 0,004 0,005 26.800 50 0,0040,005
RO,1 3 38.400 140 0,004 0,005 37.200 90 0,004 0,005 37.200 70 0,004 0,005 33.500 60 0,004 0,005 26.800 50 0,0040,005
RO,15 0,5 50.000 600 0,005 0,1 50.000 400 0,005 0,01 50.000 300 0,005 0,01 50.000 260 0,005 0,01 50.000 200 0,01 0,01
RO,15 0,6 50.000 570 0,005 0,1 50.000 390 0,005 0,01 50.000 300 0,005 0,01 50.000 260 0,005 0,01 50.000 200 0,01 0,01
RO,15 0,75 50.000 570 0,005 0,1 50.000 390 0,05 0,01 50.000 300 0,005 0,01 50.000 260 0,005 0,01 50.000 200 0,01 0,01
R0,15 1 50.000 570 0,005 0,01 50.000 390 0,005 0,01 50.000 300 0,005 0,01 50.000 260 0,005 0,01 50.000 200 0,01 0,01
RO,15 1,25 50.000 570 0,005 0,01 50.000 380 0,005 0,01 50.000 300 0,005 0,01 50.000 260 0,005 0,01 50.000 200 0,01 0,01
R0O,15 1,5 50.000 570 0,005 0,01 50.000 370 0,005 0,01 50.000 290 0,005 0,01 50.000 250 0,005 0,01 46.500 190 0,01 0,01
R0O,15 1,75 50.000 480 0,005 0,01 50.000 310 0,005 0,01 50.000 220 0,005 0,01 46.500 190 0,005 0,01 37.200 140 0,01 0,01
RO,15 2 50.000 450 0,005 0,005 50.000 290 0,005 0,005 49.200 210 0,004 0,005 44.300 180 0,004 0,005 35.500 140 0,0040,005
RO,15 2,25 50.000 380 0,005 0,005 50.000 250 0,005 0,005 49.200 180 0,004 0,005 44.300 150 0,004 0,005 35.500 110 0,0040,005
R0O,15 2,5 48.000 280 0,005 0,005 48.000 190 0,005 0,005 43.200 130 0,004 0,005 38.900 110 0,004 0,005 31.200 80 0,0040,005
RO,15 3 45.600 230 0,005 0,005 44.400 150 0,005 0,005 39.600 100 0,004 0,005 35.700 90 0,004 0,005 28.600 70 0,0040,005
R0O,15 3,5 40.800 190 0,004 0,005 39.600 120 0,004 0,005 39.600 95 0,004 0,005 35.700 80 0,004 0,005 28.600 60 0,0040,005]
RO,15 4 38.400 140 0,004 0,005 37.200 90 0,004 0,005 37.200 70 0,004 0,005 33.500 60 0,004 0,005 26.800 50 0,0040,005]
RO,15 4,5 38.400 120 0,004 0,005 37.200 80 0,004 0,005 37.200 60 0,004 0,005 33.500 50 0,004 0,005 26.800 40 0,0040,005]
RO,15 5 34.800 95 0,004 0,005 33.600 60 0,004 0,005 33.600 50 0,004 0,005 30.300 40 0,004 0,005 24.200 30 0,0040,005]
RO,2 0,5 50.000 900 0,01 0,02 50.000 630 0,01 0,02 50.000 500 0,008 0,015 50.000 430 0,008 0,015 50.000 320 0,0080,015]
R0,2 0,75 50.000 850 0,01 0,02 50.000 590 0,01 0,02 50.000 470 0,008 0,015 50.000 400 0,008 0,015 50.000 300 0,0080,015]
RO,2 0,8 50.000 850 0,01 0,02 50.000 590 0,01 0,02 50.000 470 0,008 0,015 50.000 400 0,008 0,015 50.000 300 0,0080,015]
RO,2 1 50.000 850 0,01 0,02 50.000 550 0,01 0,02 50.000 440 0,008 0,015 50.000 370 0,008 0,015 50.000 280 0,0080,015]
RO,2 1,5 50.000 760 0,01 0,02 50.000 520 0,01 0,02 50.000 410 0,008 0,015 50.000 350 0,008 0,015 46.500 260 0,0080,015]
RO,2 2 50.000 660 0,01 0,02 50.000 460 0,01 0,02 50.000 330 0,008 0,015 48.600 280 0,008 0,015 38.900 210 0,0080,015]
RO,2 2,5 50.000 520 0,008 0,015 50.000 360 0,008 0,015 49.200 260 0,008 0,015 44.300 220 0,008 0,015 35.500 170 0,0080,015]
RO,2 3 50.000 470 0,005 0,01 50.000 320 0,005 0,01 45.600 220 0,005 0,01 41.100 190 0,005 0,01 32.900 140 0,005 0,01
RO,2 3,5 48.000 400 0,005 0,01 48.000 280 0,005 0,01 43.200 200 0,005 0,01 38.900 170 0,005 0,01 31.200 130 0,005 0,01
RO,2 4  43.200 350 0,005 0,005 42.000 230 0,005 0,005 37.200 160 0,005 0,005 33.500 140 0,005 0,005 26.800 110 0,0050,005|
RO,2 4,5 38.400 270 0,004 0,005 37.200 180 0,004 0,005 33.600 130 0,004 0,005 30.300 110 0,004 0,005 24.200 80 0,0040,005]
RO,2 5 38400 260 0,004 0,005 37.200 170 0,004 0,005 33.600 120 0,004 0,005 30.300 100 0,004 0,005 24.200 80 0,0040,005
RO,2 5,5 36.000 210 0,004 0,005 34.800 140 0,004 0,005 31.200 100 0,004 0,005 28.100 90 0,004 0,005 22.500 70 0,0040,005]
RO,2 6 36.000 190 0,004 0,005 34.800 120 0,004 0,005 31.200 100 0,004 0,005 28.100 20 0,004 0,005 22.500 70 0,0040,005]
R0,25 0,75 50.000 1.100 0,015 0,03 50.000 750 0,015 0,03 50.000 590 0,01 0,02 50.000 500 0,01 0,02 50.000 380 0,01 0,02
R0,25 1 50.000 1.050 0,015 0,03 50.000 730 0,015 0,03 50.000 580 0,01 0,02 50.000 490 0,01 0,02 50.000 370 0,01 0,02
R0,25 1,5 50.000 1.050 0,015 0,03 50.000 700 0,015 0,03 50.000 560 0,01 0,02 50.000 480 0,01 0,02 48.000 360 0,01 0,02
R0,25 2 50.000 950 0,015 0,03 50.000 650 0,015 0,03 50.000 520 0,01 0,02 48.600 440 0,01 0,02 38.900 330 0,01 0,02
R0,25 2,5 50.000 950 0,015 0,03 50.000 600 0,015 0,03 50.000 430 0,01 0,02 46.500 370 0,01 0,02 37.200 280 0,01 0,02
RO,25 3 50.000 850 0,01 0,02 50.000 550 0,01 0,02 48.000 390 0,01 0,02 43.200 330 0,01 0,02 34.600 250 0,01 0,02
R0,25 3,5 50.000 650 ,01 0,02 50.000 450 0,01 0,02 45.600 320 0,01 0,02 41.100 270 0,01 0,02 32.900 200 0,01 0,02
RO,25 4 50.000 570 0,01 0,01 50.000 390 0,01 0,01 40.800 270 0,01 0,01 36.800 230 0,01 0,01 29.400 170 0,01 0,01
R0,25 4,5 45.600 470 0,01 0,01 45.600 320 0,01 0,01 31.200 220 0,01 0,01 28.100 190 0,01 0,01 22.500 140 0,01 0,01
RO,25 5 36.000 380 0,005 0,01 34.800 250 0,005 0,01 28.800 170 0,005 0,01 26.000 140 0,005 0,01 20.800 110 0,005 0,01
R0,25 5,5 33.600 280 0,004 0,005 32.400 180 0,004 0,005 26.400 120 0,004 0,005 23.800 100 0,004 0,005 19.100 80 0,0040,005]
RO,25 6 31.200 230 0,004 0,005 30.000 150 0,004 0,005 24.000 100 0,004 0,005 21.600 920 0,004 0,005 17.300 70 0,0040,005
R0,25 7 28.800 190 0,004 0,005 27.600 130 0,004 0,005 24.000 100 0,004 0,005 21.600 920 0,004 0,005 17.300 70 0,0040,005]
RO,25 8 26.400 150 0,004 0,005 25.200 110 0,004 0,005 24.000 100 0,004 0,005 21.600 90 0,004 0,005 17.300 70 0,0040,005]
RO,25 9 24.000 110 0,004 0,005 25.200 100 0,004 0,005 24.000 920 0,004 0,005 21.600 80 0,004 0,005 17.300 60 0,0040,005]
R0,25 10 24.000 95 0,004 0,005 25.200 100 0,004 0,005 24.000 90 0,004 0,005 21.600 80 0,004 0,005 17.300 60 0,0040,005
R0,3 0,75 50.000 1.250 0,03 0,05 50.000 880 0,03 0,05 50.000 700 0,01 0,02 50.000 600 0,01 0,02 50.000 450 0,01 0,02
RO,3 1 50.000 1.200 0,03 0,05 50.000 840 0,03 0,05 50.000 670 0,01 0,02 50.000 570 0,01 0,02 50.000 430 0,01 0,02
RO,3 1,2 50.000 1.200 0,03 0,05 50.000 840 0,03 0,05 50.000 670 0,01 0,02 50.000 570 0,01 0,02 50.000 430 0,01 0,02
RO,3 1,5 50.000 1.200 0,03 0,05 50.000 830 0,03 0,05 50.000 660 0,01 0,02 50.000 560 0,01 0,02 50.000 420 0,01 0,02
RO,3 2 50.000 1.200 0,03 0,05 50.000 820 0,03 0,05 50.000 650 0,01 0,02 50.000 550 0,01 0,02 50.000 410 0,01 0,02
RO,3 2,5 50.000 1.100 0,03 0,05 50.000 770 0,03 0,05 50.000 610 0,01 0,02 50.000 520 0,01 0,02 48.000 390 0,01 0,02
RO,3 3 50.000 1.100 0,02 0,03 50.000 750 0,02 0,03 50.000 540 0,01 0,02 48.600 460 0,01 0,02 38.900 350 0,01 0,02
RO,3 3,5 50.000 950 0,02 0,03 50.000 660 0,02 0,03 49.200 480 0,01 0,02 44.300 410 0,01 0,02 35.500 310 0,01 0,02
RO,3 4  48.000 850 0,01 0,02 48.000 590 0,01 0,02 43.200 420 0,01 0,02 38.900 360 0,01 0,02 31.200 270 0,01 0,02
RO,3 4,5 40.800 740 0,01 0,02 40.800 510 0,01 0,02 37.200 370 0,01 0,02 33.500 310 0,01 0,02 26.800 230 0,01 0,02
RO,3 5 36.000 640 0,01 0,02 36.000 440 0,01 0,02 32.400 310 0,01 0,02 29.200 260 0,01 0,02 23.400 200 0,01 0,02
RO,3 55 33.600 610 0,01 0,02 33.600 420 0,01 0,02 30.000 300 0,01 0,02 27.000 260 0,01 0,02 21.600 200 0,01 0,02
RO,3 6 31.200 570 0,01 0,02 30.000 380 0,01 0,02 26.400 260 0,01 0,02 23.800 220 0,01 0,02 19.100 170 0,01 0,02
RO,3 6,5 28.800 520 0,01 0,01 27.600 340 0,01 0,01 24.000 230 0,01 0,01 21.600 200 0,01 0,01 17.300 150 0,01 0,01
RO,3 7 27.600 420 0,01 0,01 26.400 280 0,01 0,01 22.800 190 0,01 0,01 20.600 160 0,01 0,01 16.500 120 0,01 0,01
RO,3 7,5 27.600 380 0,01 0,01 26.400 250 0,01 0,01 22.800 170 0,01 0,01 20.600 140 0,01 0,01 16.500 110 0,01 0,01
RO,3 8 24.000 300 0,005 0,01 22.800 200 0,005 0,01 20.400 140 0,005 0,01 18.400 120 0,005 0,01 14.700 90 0,005 0,01
R0,3 8,5 24.000 280 0,005 0,01 22.800 180 0,005 0,01 20.400 130 0,005 0,01 18.400 110 0,005 0,01 14.700 80 0,005 0,01
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CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-LNBD-H

The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 - SKD61 - NAK80

LU ~45HRC ~55HRC ~62HRC ~66HRC ~70HRC

RE

S F S F S F S F S F
(mm) (min-) | (mm/min) ap pf (min')  (mm/min) ap pf (min") | (mm/min) ap Pf (min")  (mm/min) ap  Pf (min') | (mm/min) ap Pf

RO,3 9 24.000 260 0,005 0,01 22.800 170 0,005 0,01 20.400 120 0,005 0,01 18.400 100 0,005 0,01 14.700 80 0,005 0,01
R0,3 9,5 24.000 220 0,005 0,008 22.800 140 0,005 0,008 20.400 110 0,005 0,008 18.400 20 0,005 0,008 14.700 70 0,0050,008,
RO,3 10 24.000 190 0,005 0,008 22.800 120 0,005 0,008 20.400 100 0,005 0,008 18.400 90 0,005 0,008 14.700 70 0,0050,008|
RO,3 11 21.600 140 0,005 0,008 20.400 920 0,005 0,008 20.400 80 0,005 0,008 18.400 70 0,005 0,008 14.700 50 0,0050,008|
RO,3 12 21.600 110 0,005 0,005 20.400 80 0,005 0,005 20.400 70 0,004 0,005 18.400 60 0,004 0,005 14.700 50 0,0040,005
RO,4 1 50.000 2200 004 0,08 50.000 1.800 0,04 0,08 50.000 1400 0,04 0,08 50.000 1.190 0,04 0,08 50.000 890 0,04 0,08
RO4 1,5 50000 2000 004 0,08 50000 1700 0,04 0,08 50.000 1300 0,04 0,08 50.000 1.110 0,04 0,08 50.000 830 0,04 0,08
RO,4 2 50,000 1900 004 008 50000 1600 0,04 0,08 50.000 1200 0,015 0,03 50.000 1.020 0,015 0,03 50.000 770 0,015 0,03
RO4 2,5 50000 1700 0,04 0,08 50.000 1.400 0,04 0,08 50.000 1.000 0,015 0,03 50.000 850 0,015 0,03 41.500 640 0,015 0,03
RO,4 3 50.000 1500 004 008 50000 1.100 0,04 0,08 50.000 820 0,015 0,03 48.600 700 0,015 0,03 38.900 530 0,015 0,03

4 48.000 1.100 0,04 0,08 48.000 1.000 0,04 0,08 45600 760 0,015 0,03 41.100 650 0,015 0,03 32.900 490 0,015 0,03
RO,4 5 40.800 900 0,03 0,05 40.800 800 0,03 0,05 37.200 580 0,015 0,03 33.500 490 0,015 0,03 26.800 370 0,015 0,03

6 36.000 760 0,03 0,05 36.000 650 0,03 0,05 32.400 460 0,015 0,03 29.200 390 0,015 0,03 23.400 290 0,015 0,03

7 30.000 570 0,01 0,02 30.000 450 0,01 0,02 26.400 310 0,01 0,02 23.800 260 0,01 0,02 19.100 200 0,01 0,02

8 27.600 420 0,005 0,01 27.600 300 0,005 0,01 24.000 200 0,005 0,01 21.600 170 0,005 0,01 17.300 130 0,005 0,01
RO,4 9 25.200 360 0,005 0,009 24.000 250 0,005 0,009 22.200 190 0,005 0,009 20.000 160  0,0050,009 16.000 120 0,0050,009
RO4 10 21.600 300 0,005 0,008 20.400 200 0,005 0,008 20.400 170 0,005 0,008 18.400 140  0,0050,008 14.700 110  0,0050,008
RO4 12 20.400 230 0,005 0,005 19.200 160 0,005 0,005 19.200 110 0,005 0,005 17.300 90 0,005 0,005 13.900 70 0,0050,005
RO,5 1,5 50000 3900 005 0,1 50000 3900 005 0,1 50.000 3.100 0,02 0,05 50.000 2640 0,02 0,05 50.000 1980 0,02 0,05
RO,5 2 50,000 3700 005 0,1 50000 3700 005 O, 50.000 3.000 0,02 0,05 50000 2550 0,02 0,05 50.000 1910 0,02 0,05
RO,5 2,5 50000 3350 005 0,1 50000 3.100 005 0,1 50.000 2500 0,02 0,05 50.000 2.130 0,02 0,05 48.000 1.600 0,02 0,05

RO,5 3 50.000 3.000 005 0,1 50000 2400 005 0,1 50.000 1900 002 0,05 48600 1.620 0,02 0,05 38.900 1.220 0,02 0,05
RO,5 4 48.000 2.850 005 0,1 48000 2200 005 0,1 48.000 1.700 0,02 0,05 43200 1.450 0,02 0,05 34.600 1.090 0,02 0,05
RO,5 5 43200 2.100 005 0,1 43200 1600 005 0,1 43.200 1200 0,02 0,05 38900 1.020 0,02 0,05 31.200 770 0,02 0,05
RO,5 6 36.000 1.900 005 0,1 36.000 1500 0,05 0,1 36.000 1200 0,02 0,05 32400 1.020 0,02 0,05 26.000 770 0,02 0,05
RO,5 7 32400 1.600 005 0,1 32400 1300 005 0,1 32400 1.000 0,02 0,05 29.200 850 0,02 0,05 23.400 640 0,02 0,05
RO,5 8 31200 1.500 005 0,1 31200 1200 0,05 0,1 31.200 960 0,02 0,05 28.100 820 0,02 0,05 22.500 620 0,02 0,05

RO,5 9 28800 1.100 003 0,05 28800 880 0,03 0,05 28.800 700 0,02 0,05 26.000 600 0,02 0,05 20.800 450 0,02 0,05
RO,5 10 26400 1.000 0,01 0,02 25200 760 0,01 0,02 21.600 520 0,01 0,02 19.500 440 0,01 0,02 15.600 330 0,01 0,02
RO,5 12 24.000 760 0,01 0,01 22800 570 0,01 0,01 20.400 400 0,01 0,01 18.400 340 0,01 0,01 14.700 260 0,01 0,01
RO,5 13 22.800 670 0,005 0,01 21.600 500 0,005 0,01 19.200 350 0,005 0,01 17.300 300 0,005 0,01 13.900 230 0,005 0,01
RO,5 14 21.600 570 0,005 0,01 20.400 430 0,005 0,01 18.000 300 0,005 0,01 16.200 260 0,005 0,01 13.000 200 0,005 0,01
RO,5 16 19.200 400 0,005 0,01 18.000 300 0,005 0,01 15.600 200 0,005 0,01 14.100 170 0,005 0,01 11.300 130 0,005 0,01
RO,5 18 16.800 300 0,005 0,005 15.600 220 0,005 0,005 14.400 160 0,004 0,005 13.000 140 0,004 0,005 10.400 110  0,0040,005
RO,5 20 15.600 285 0,005 0,005 14.400 180 0,005 0,005 14.400 140 0,004 0,005 13.000 120 0,004 0,005 10.400 20 0,0040,005,
RO,5 22 14400 190 0,005 0,005 14.400 110 0,005 0,005 14.400 100 0,004 0,005 13.000 20 0,004 0,005 10.400 70 0,0040,005,
R0,6 2 50000 3800 006 0,12 50000 3.800 0,06 0,12 50.000 3.200 0,02 0,05 50.000 2.720 0,02 0,05 50.000 2.040 0,02 0,05
RO6 24 50000 3600 0,06 0,12 50.000 3.600 0,06 0,12 50.000 3.000 0,02 0,05 50.000 2550 0,02 0,05 50.000 1910 0,02 0,05
RO6 2,5 50000 3.600 006 0,12 50.000 3.600 0,06 0,12 50.000 3.000 0,02 0,05 50.000 2550 0,02 0,05 48.000 1910 0,02 0,05
R0O,6 3 50.000 3200 006 0,12 50000 3200 0,06 0,12 50.000 2600 0,02 0,05 46500 2210 0,02 0,05 37.200 1660 0,02 0,05
R0,6 4 48.000 2.850 006 0,12 48.000 2300 0,06 0,12 45.600 1.750 0,02 0,05 41.100 1.490 0,02 0,05 32.900 1120 0,02 0,05
R0O,6 6 38400 2000 006 0,12 38400 1600 006 0,12 36.000 1200 0,02 005 32400 1.020 0,02 0,05 26.000 770 0,02 0,05
R0,6 8 30.000 1.600 006 0,12 30.000 1200 0,06 0,12 30.000 960 0,02 0,05 27.000 820 0,02 0,05 21.600 620 0,02 0,05
R0,6 10 24000 1.100 0,05 0,1 21.600 800 0,05 0,1 19.200 560 0,02 0,05 17.300 480 0,02 0,05 13.900 360 0,02 0,05
RO,6 12 20.400 850 0,03 0,05 19.200 640 0,03 0,05 16.800 440 0,02 0,05 15.200 370 0,02 0,05 12.100 280 0,02 0,05
RO,6 14 19.200 610 0,03 0,05 18.000 450 0,03 0,05 15.600 310 0,02 0,05 14.100 260 0,02 0,05 11.300 200 0,02 0,05
R0,6 16 18.000 420 0,02 0,05 16.800 300 0,02 0,05 14.400 200 0,02 0,05 13.000 170 0,02 0,05 10.400 130 0,02 0,05
RO,6 18 18.000 330 0,005 0,005 16.800 200 0,005 0,005 14.400 130 0,004 0,005 13.000 110 0,004 0,005 10.400 80 0,0040,005,
RO6 20 15.600 300 0,005 0,005 14.400 180 0,005 0,005 12.000 120 0,004 0,005 10.800 100 0,004 0,005 8.700 80 0,0040,005,
RO,75 2 50.000 5200 0,075 0,15 50.000 5200 0,075 0,15 50.000 4200 0,03 50.000 3.570 0,03 0,06 50.000 2680 0,03 0,06
RO,75 2,5 50.000 5.000 0,075 0,15 50.000 5.000 0,075 0,15 50.000 4,000 0,03 50.000 3.400 0,03 0,06 50.000 2550 0,03 0,06
3 50.000 4800 0,075 0,15 50.000 4.800 0,075 0,15 50.000 3.900 0,03 50.000 3.320 0,03 0,06 48.000 2490 0,03 0,06
RO,75 4 48.000 3.700 0,075 0,15 48.000 2900 0,075 0,15 45.600 2200 0,03 41100 1870 0,03 0,06 32.900 1400 0,03 0,06
5
6

Milling | Solid carbide

42,000 3.200 0,075 0,15 42000 2600 0,075 0,15 39.600 1900 0,03 35700 1620 0,03 0,06 28.600 1220 0,03 0,06
29.200 1.280 0,03 0,06 23.400 960 0,03 0,06
22.700 940 0,03 0,06 18.200 710 0,03 0,06
22.700 850 0,03 0,06 18.200 640 0,03 0,06
19.500 580 0,03 0,06 15.600 440 0,03 0,06

36.000 2700 0,075 0,15 36.000 2200 0,075 0,15 32.400 1.500 0,03

0,06
0,06
0,06
0,06
0,06
0,06
RO,75 8 28800 2100 0,075 0,15 28800 1.700 0,075 0,15 25.200 1.100 0,03 0,06
RO,75 10 28800 1.900 0,075 0,15 28.800 1.500 0,075 0,15 25.200 1.000 0,03 0,06
R0,75 12 25200 1300 0,075 0,1 25200 1.000 0,075 0,1 21.600 680 0,03 0,06
R0,75 14 20400 1.100 0,05 0,1 20.400 900 0,05 0,1 18.000 630 0,03 0,06
RO,75 16 16.800 760 005 0,1 15.600 560 0,05 0,1 12.000 340 0,03 0,05 . b
R0O,75 18 15.600 470 0,03 0,05 14.400 350 0,03 0,05 12.000 230 0,03 0,05 10.800 200 0,03 0,05 8.700 150 0,03 0,05
R0O,75 20 14.400 340 0,02 0,05 13.200 240 0,02 0,05 10.800 150 0,02 0,05
R0O,75 22 14.400 300 0,02 0,05 13.200 220 0,02 0,05 10.800 140 0,02 0,05
RO,75 25 13.800 250 0,02 0,05 12.600 180 0,02 0,05 10.800 120 0,02 0,05
R0O,75 30 13.200 190 0,005 0,01 12.000 120 0,005 0,01 10.800 90 0,005 0,01
R0,8 4 36.000 3500 008 0,16 34800 2700 0,08 0,16 31.200 2.000 0,03 0,08
RO,8 8 28800 2800 008 0,16 27.600 2100 0,08 0,16 24.000 1400 0,03 0,08
R0O,8 12 25200 1700 005 O, 24000 1380 005 0,1 21.600 990 0,03 0,08
R0,8 16 16.800 760 005 0,1 15600 600 005 0,1 13.200 400 0,03 0,08
RO,8 20 14.400 360 0,03 0,05 13.200 280 0,03 0,05 12.000 200 0,03 0,05
R1 2,5 50.000 6.400 01 02 50.000 6.000 0,1 0,2 50.000 4400 0,05 01
R1 3 50.000 6.000 01 02 50.000 5.700 0,1 0,2 50.000 4,000 0,05 01
4 50.000 5.600 01 02 50.000 5.300 0,1 0,2 48.000 3.600 005 0,1
R1 5 48000 4.500 01 02 46.800 4.300 0,1 02 40800 2700 005 0,1
6 43200 2.800 01 02 42000 2700 01 02 36.000 1.800 0,05 0,1
8 30.000 2.400 01 02 28800 2300 01 02 24.000 1.500 005 0,1

33



o
S
o]
S
]
v
S
©
n
(<)}
£
=

34

CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-LNBD-H

The machining path is on condition of contouring line operation.

RE

R2,5

LU

ToolSteel - Hardened Steel «

Prehardened Steel

SKD11 - SKD61 - NAK80

~45HRC

S F
(MM) (min) (mm/min) 3P

24.000
19.200
19.200
18.000
16.800
15.600
13.200

2.200
1.900
1.800
1.700
1.600
1.500
1.100
950
760

0,03
0,02

S
(minT) | (
22.800
18.000
18.000

~55HRC

F
mm/min)
2.000
1.700
1.600
1.500
1.400

ap

~62HRC

Hardened Steel

S F
(min") | (mm/min) ap

20.400
15.600
15.600
14.400
13.200
12.000

1.400
1.100
1.050

~66HRC

F
(mm/min)

ap

~70HRC

S F
(min') | (mm/min) ap

14.700
11.300
11.300
10.400
9.600
8.700
7.800

890




CUTTING CONDITIONS

Milling | Endmills | Cutting conditions

AE-LNBD-H

The machining path is on condition of contouring line operation.

ToolSteel - Hardened Steel «
Prehardened Steel Hardened Steel

SKD11 + SKD61 « NAK80

LU ~45HRC ~55HRC ~62HRC ~66HRC ~70HRC

RE

(mm) (miSn'1) (mm};min) ap pf (misn'1) (mmsmin) ap pf (misn") (mm};min) ap Pf (miSn'1) (mmimin) ap | Pf (misn'1) (mmimin) ap Pf
R3 10 26400 5.600 03 05 21600 3.800 03 05 18.600 2.800 01 02 16.800 2.380 0,1 02 13.400 1.790 0,1 0,20
R3 12 24.000 5.200 03 05 19.200 3.400 03 05 16.200 2.500 0,1 02 14600 2.130 01 02 11700 1.600 0,1 0,20
R3 15 22200 4.800 03 05 17400 3.250 03 05 14400 1.850 01 02 13.000 1.570 0,1 02 10.400 1.180 0,1 0,20
R3 20 19.200 3.900 03 05 14400 3.000 03 05 9.600 1.600 01 02 8700 1.360 01 02 7.000 1.020 0,1 0,20
R3 25 14400 3.000 03 05 12000 2.500 03 05 7.200 1.200 01 02 6.500 1.020 01 02 5.200 770 0,1 0,20
R3 30 12.000 2400 03 05 10.800 2.100 03 05 4800 740 0,1 02 4400 630 01 02 3.500 470 0,1 0,20
R3 35 10.800 2.100 02 04 10.800 2.000 02 04 4200 620 0,1 02 3.800 530 01 02 3.100 400 0,1 0,20
R3 40 10.800 1.900 02 03 10.800 1.800 02 03 3.600 480 01 02 3300 410 01 02 2600 310 0,1 0,20
R3 45  9.600 1.700 02 03 9.600 1.600 02 03 3.400 440 0,1 02 3.100 370 01 02 2500 280 0,1 0,20
R3 50 8.400 1.500 02 03 8400 1.400 02 03 3.000 400 01 02 2700 340 01 02 2200 260 0,1 0,20
R3 60 7.200 1.250 02 03 7.200 1.150 02 03 2800 350 01 02 2500 300 01 02 2.000 230 0,1 0,220

1. Use arigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance
with the actual situation.

5. Please adjust conditions based on machining accuracy, machining shape and machining path.

6. When using a tool with a diameter of @ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation. . 2 /////4*
7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above. ’ P( &

ap

Milling | Solid carbide
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