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890 Solid Carbide Endmills
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Application Feature Appearance Cat. No. qéa ':I(:t:f N:::::;‘ ) Coated
o
- SED2000F(-L) 2 | 21.0 ~ 220.0| Flash
For steel, cast iron and
hardened steel
General S SED4000F(-L) 4 | 2.0 ~ 220.0| Flash
purpose
(Steel,
Cast iron
etc.) For high-feed side and SEE4000F 4 | 4.0 ~220.0| Flash
slot milling }
For steel, cast iron and ‘m
difficult-to-cut materials SEE4000FP |P| 4 | 4.0 ~ 820.0 Flash
.0~ . as
SEF4000F(-L) 4 3.0 ~ 85.5 | Flash
Hardened steel | \ith large helix angle for | 4 Y
hardened steel m
SEF6000F(-L) 6 | 96.0 ~ 20.0| Flash
SEE2000NA (P| 2 |@1.0~016.0 -
Non-ferrous | Uncoated square
endmills with sharp
metals cuttng edges
m SEE4000NA |P| 4 |@3.0~016.0 -
Die Engraving ) )
Ball Ball endmills for various [ — SBD2000FN 2 | 91.0 ~ 220.0| Flash
all nose materials (-NL, -LS)
endmills




Features of Solid Carbide Endmills (_ 391
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R : Roughing M : Medium F : Finishing

Work materials Application
i High Hardened ~ Heat ) 2 @ 2
Carbon steels, F:ast Stainless Isgteelsarm grr1ee oo | Lot | copper ;:: é 2 §- - 2|5 Type Page
Alloy steels irons steels | thanHRC50 | alloys | alloys | Carbon | 'E | E | 2 - E 9
[ - = 1y - o ©
RIM F|R/M|F|R/M|/F|M|F|IM/FIM FIM|F|&|a| = |°|E
2 flutes for general
0|0|0|0|0|O O 00|0 machining 393
4 flutes for general
O|0|0|0|0|0 O @) machining 394
Multi-functional end
mill with 4 flutes
O|0|0|0|0|0 OO OO 0|0|0 For 1xD slot miling | 396
Multi-functional
sharp-edge type
OlO|O0|0O|O0|0O OO OO OO0 endmill with 4 flutes | 396
For slot milling
<0.2xD
Performs well in
small cutting depth
@ O © O © X RS and high feed
machining 399
O o| |0 O| x| X
Sharpness-priority
O|0|0|0|0|0|O type
397
O|0|0|0|0| |O
Suitable cutting edge
with both sharpness | 401
© @ O © O @ O © O O O © and strong edge

O Best suitable (O :Usable X:Unusable
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~ 892) Solid Carbide Endmills

Nomenclature

(Example)
(4) (6)
(4]
Symbol Type Symbol Type Symbol Type
solid carbide D 0 ~ 30°
S _ a0
S, e e ||, D

2 flutes
N Syiol Description
\ [l

Symbol Type % é -L |Long flute
Square 4 -NL | Long taper neck

-LS |Long
E 4 flutes
&? F | Flash coat
NA | For non-ferrous metals
Ball nose 6 .
FN | Toughness-priority (Flash coat)

B @ s futes FP | Without chamfer (Flash coat)
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SED2000F / SED2000F-L / SED4000F / SED4000F-L oD (mm) | 'oprance
010-229 | O
@ Steels - 30° helix angle 23.0 - 86.0 :8-8;8
) - 2 and 4 flute 0.010
“; ::I Stainless steels - Shoulder milling and slotting 96.5-010.5 -0.035
GCast ipDnS 211.0-2816.0 :88:18
") Hardened steels 817.0-220.0| 2270
. Fig. 1 . Fig.‘ 2 | Fig. 3 ]
S el P zo P = v P = =
s R I ESESE gk eSS 3t
SEDEODDF [Sta ndar\d] e Standard stock in Europe O  Standard stock in Japan
Cat. No. | seook| ool Cmensions [mm)___{ Fig. | Car. No. | stock o0/ Smensons )| gig
SED2010F ° 1.0 o5 SED2050F ° 5.0 ]
SED2011F o 1.1 ' SED2055F o 55 | 13.0| 50 6.0
SED2012F o 1.2 SED2060F ° 6.0 2
SED2013F o 1.3 3.0 SED2065F o 6.5 16.0
SED2014F Q 1.4 SED2070F Q 7.0 ' 80 8.0 1
SED2015F o 1.5 SED2075F o 7.5
SED2016F O] 1.6 4.0 SED2080F ° 8.0 2
SED2017F O 1.7 SED2085F Q 8.5 | 19.0
SED2018F o 1.8 SED20S0F o} 9.0 1
SED2019F o 1.9 50 40 | 40 SED2095F o 9.5 70 100
SED2020F ° 2.0 SED2100F ° 10.0 2
SED2021F O 2 2.1 6.0 1 SED2105F ) 2 [10.5 55 0
SED2022F o 2.2 SED2110F O 11.0 1
SED2023F o] 2.3 SED2115F o 11.5
SED2024F O 2.4 SED2120F ° 12.0 75 |12.0 2
SED2025F o 2.5 SED2125F O 12.5 56.0
SED2026F o] 2.6 SED2130F O 13.0 ' 3
SED2027F O 2.7 | 80 SED2140F O 14.0
SED2028F o 2.8 SED2150F o 15.0 | 30.0| 80 1
SED2029F o 2.9 SED2160F O 16.0 16.0 2
SED2030F ° 3.0 SED2170F o 17.0 320 90 ' 3
SED2035F O 3.5 | 100 45 6.0 SED2180F O 18.0
SED2040F (] 4.0 110 SED2190F o} 19.0 100 | 200 1
SED2045F Q 4.5 SED2200F Q 20.0 | 38.0 2
SED2000F-L (Long flute type)

Cat. No. Stock ’;‘;g -5 D|m!|31n3|0n5 IEmm] > 1 Fig Cat. No. Stock ';';t‘;f - D|m||31n5|0ns IEmrn] o | Fig
SED2010F-L Qo 1.0 3.5 SED2090F-L Qo 9.0 05 0 1
SED2015F-L Qo 1.5 5.0 40 40 SED2095F-L ©] 9.5 i 10.0
SED2020F-L Qo 2.0 8.0 SED2100F-L Qo 10.0 2
SED2025F-L Qo 2.5 | 10.0 SED2105F-L o 10.5
SED2030F-L Qo 3.0 | 12.0 1 SED2110F-L o 11.0 | 30.0 S0 1
SED2035F-L Qo 3.5 50 SED2115F-L o 11.5 12.0
SED2040F-L ©] 4.0 1150 SED2120F-L o 2 [12.0 2
SED2045F-L Qo 2 4.5 6.0 SED2130F-L Qo 13.0 | 35.0 3
SED2050F-L Qo 5.0 SED2140F-L Qo 14.0 40.0 1
SED2055F-L Qo 55 |20.0| 60 SED2150F-L @) 15.0 ) 16.0
SED206B0OF-L | O 8.0 2 SED2160F-L | O 16.0 2
SED2065F-L Qo 6.5 SED2170F-L Qo 17.0 |50.0 | 110
SED2070F-L Qo 7.0 1 SED2180F-L o 18.0 1
SED2075F-L Qo 7.5 | 25.0 /0 8.0 SED2190F-L o 19.0 20.0
SED2080F-L Qo 8.0 2 SED2200F-L o 20.0 55.0 2
SED2085F-L o 8.5 90 | 10.0 1
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-394 Solid Carbide Endmills

Fig. 1 Fig. 2 Fig. 3
b , L L | L |
; — n_ © I ‘ ©
o[ ] [€s) IR B S <—_‘ =
1 [m)] ~ I -
T el o e o e £
0.1-0.3 8 8 oD Tolerance: see p.393
SE D4OODF [Sta ndard] e Standard stock in Europe O  Standard stock in Japan
No. of Dimensions (mm) No. of Dimensions (mm)
Cat. No. Stock| ', > ? Fig. Cat. No. Stock | o Fig.
2D 11 L ad gD 11 L od
SED4020F ° 2.0 6.0 SED4095F o 9.5 |19.0 1
40 4.0 70 [10.0
SED4025F o 2.5 SED4100F ° 10.0 2
8.0
SED4030F ° 3.0 SED4105F o 10.5
22.0
SED4035F o 3.5 | 10.0 SED4110F o 11.0 1
45 1
SED4040F ) 4.0 SED4115F o 11.5
11.0
SED4045F o 4.5 6.0 SED4120F ° 12.0 75 [12.0 2
SED4050F ° 5.0 SED4125F o] 12.5
26.0
SED4055F o 4 55 |13.0| 50 SED4130F o 4 1130 3
SED4060F ° 6.0 2 SED4140F o] 14.0
SED40B65F o 6.5 SED4150F o 15.0 | 30.0 | 80 1
SED4070F o 7.0 |16.0 1 SED4160F o 16.0 2
60 8.0 16.0
SED4075F o 7.5 SED4170F o 17.0 90
32.0 3
SED4080F ° 8.0 2 SED4180F O 18.0
SED4085F o 85 [19.0 SED4190F o 19.0 1
70 |10.0 1 100 [20.0
SED4090F Q 9.0 SED4200F o] 20.0 | 38.0 2
SED400O0F-L (Long flute type)
No. of Dimensions (mm) No. of Dimensions (mm)
Cat. No. Stock| . > 7 Fig. Cat. No. Stock| om0 Fig.
aD 11 L ad gD 11 L ad
SED4030F-L o 3.0 |12.0 SED4100F-L @] 10.0 10.0| 2
SED4035F-L @] 3.5 SED4105F-L @] 10.5
50
SED4040F-L 0] 4.0 |15.0 SED4110F-L @] 11.0 1
1 30.0
SED4045F-L o 4.5 6.0 SED4115F-L o 11.5 90
12.0
SED4050F-L o 5.0 SED4120F-L Qo 12.0 2
SED4055F-L o 55 |20.0 | 60 SED4125F-L @] 12.5
3
SED40B60F-L o 4 6.0 2 SED4130F-L @] 4 |13.0| 35.0
%)
E SED40B65F-L 0] 6.5 SED4140F-L Qo 14.0
5 40.0 1
c SED4070F-L 0] 7.0 1 SED4150F-L @] 15.0 16.0
w 70 | 80
_-8 SED4075F-L o 7.5 SED4160F-L o 16.0 2
o)
g SED4080F-L o 8.0 |25.0 2 SED4170F-L Q 17.0| 50.0| 110
o SED4085F-L o 8.5 SED4180F-L o] 18.0 1
©° 20.0
@ SED4090F-L o 9.0 90 |10.0 1 SED4190F-L o] 19.0
55.0
SED4095F-L 0] 9.5 SED4200F-L o 20.0 2




Cutting

parameter

SED2000F / SED4000F

Shoulder milling

ap < 1.5D, ae < 0.2D

Wor_k Carbon _steels / Alloy steels / Stainless steels Hardened steels
materials Cast irons Tool steels
Hardness < 30HRC < 40HRC - < 45HRC
V¢ (m/min) 70-100 30 -60 30 - 60 20 - 40
Conditions | No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)
2 1.0 27070 350 14430 14430 9550
g 2.0 13540 7170 7170 4780
140 60
2 3.0 9020 4780 4780 140 3190
24.0 6770 3580 3580 2390
2 5.0 5410 340 2870 2870 1910 65
2 6.0 4510 2390 2390 150 1590 70
2 8.0 3380 1790 1790 1190
140 65
g 10.0 2710 350 1430 180 1430 960
g 12.0 2260 1190 1190 150 800
2 16.0 1690 340 890 890 140 600 70
g 20.0 1350 710 710 470
Note:

Down cut is generally recommended.
For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
The above cutting parameter are suited for 2-flute endmills (SED2000F).

For 4-flute endmills (SED400OF) feed rate should be 1.5 times higher at unchanged number of revolutions.
When using tools with long flutes the number of revolutions and feed rate should be reduced to 50%.

gD

o
©
Slotting ap < 0.5D (for D < 2 3.0, ap < 0.25D is recommended. )
Wor“k Carbon ;teels / Alloy steels / Stainless steels Hardened steels
materials Cast irons Tool steels
Hardness < 30HRC < 40HRC - < 45HRC
Ve (m/min) 35 -50 15-30 15-30 10-20
Conditions | Ng. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)
1.0 13540 7170 70 7170 70 4780
g 2.0 6770 170 3580 3580 2390 20
g 3.0 4510 23380 65 2390 65 1590
24.0 3380 175 1790 1790 1190
2 5.0 2710 1430 a0 1430 960
170 70
2 6.0 2260 1190 85 1190 800
2 8.0 1690 175 900 90 900 600
2 10.0 1350 720 85 720 480 35
g 12.0 1130 170 600 600 65 400
2 16.0 850 440 80 440 300
g 20.0 680 360 360 70 230
Note:

Down cut is generally recommended.
For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
The above cutting parameter are suited for 2-flute endmills (SED2000F).

For tools with 4 flutes (SED400OF) feed rate should be 75% of above data at unchanged number of revolutions.
Tools with long flutes are not suited for slotting.
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3% Solid Carbide Endmills

SEE4000F

@D (mm) Tolerance
) (mm]
- 40° helix angle 0010
@ Steels . 4 flute 24.0-88.0 | a0
. - . 0.010
* = ) Stainless steels - Shoulder milling and slotting | 87.0-210.0 | ‘.
; 0.010
QCast irons 211.0-216.0| 040
@ Heat resistant alloys 017.0-020.0| 207°
SEE4000F type SEE4000FP type Fig. 1 - Fig. 2
& =) = g
ga ¢ Y= e
! ‘ 11 1
0.1-0.35 90— L L
SEE4OODF [Sta ndard] e  Standard stock in Europe O Standard stock in Japan
No. of Dimensions (mm) . No. of Dimensions (mm) .
Cat. No. Stock |\ oD ® L od Fig. Cat. No. Stock | ) " L od Fig.
SEE4040F ° 40 |11.0| 45 ’ SEE4130F ° 13.0 260! 75
SEE4050F ° 5.0 1301 50 6.0 SEE4140F ° 14.0 ' 180 1
SEE4060F ° 6.0 ' 2 SEE4150F ° 15.0 | 30.0| 80 '
SEE4070F ° 70 |168.0| 60 80 1 SEE4160F ° 16.0 2
SEE4080F ° 4 8.0 | 19.0 ) 2 SEE4170F ° 4 1170 30 90
SEE4090F ° 9.0 70 100 1 SEE4180F ° 18.0 50.0 1
SEE4100F ° 10.0 | 22.0 ' 2 SEE4190F ° 19.0 100 '
SEE4110F ° 11.0 75 | 120 1 SEE4200F ° 20.0 | 38 2
SEE4120F [ 12.0 | 26.0 ) 2
Cat. No Stock No. of Dimensions (mm) Fi Cat. No Stock No. of Dimensions (mm) Fi
e teeth [ gD | I L | ed g - e weth | gD | It L | ed g
SEE4040FP ° 40 |11.0| 45 ; SEE4130FP ° 13.0 50| 75
SEE4050FP ° 5.0 1301 50 6.0 SEE4140FP ° 14.0 ' 16.0 1
SEE40B0FP ° 6.0 ' 2 SEE4150FP ° 15.0 | 30.0| 80 '
SEE4070FP ° 7.0 | 16.0| 60 80 1 SEE41B60FP ° 16.0 2
SEE4080FP ° 4 8.0 | 19.0 ' 2 SEE4170FP ° 4 1170 30 90
SEE4090FP ° 9.0 70 100 1 SEE4180FP ° 18.0 50.0 1
SEE4100FP ° 10.0 | 22.0 ' 2 SEE4190FP ° 19.0 100 '
SEE4110FP ° 11.0 25 | 120 1 SEE4200FP ° 20.0 | 38 2
SEE4120FP ° 12.0 | 26.0 ' 2
H — oD
Cutting parameter "

SEE4000F B @j .

Shoulder milling and Slotting

Work Carbon steels / Alloy steels / Stainless steels Heat resistant alloys
materials Cast irons Prehardened steels (e.g. X5CrNi18-10) (e.g. Inconel, Hastelloy)
Hardness < 30HRC < 40HRC - < 45HRC

Ve (m/min) 60 - 80 50-65 20-35 10-18
Shoulder milling ap < 1.8D, ae < 0.1D ap < 1.8D, ae < 0.06D
Slotting ap < 1.0D ap < 0.5D ap <0.2D

Conditions | No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) VFf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)

24.0 6300 760 5100 510 2700 210 1400 80

2 5.0 5000 810 4100 520 2200 220 1100

" 2 6.0 4200 850 3400 540 1800 210 950 90
= g7.0 3600 870 2900 710 1500 310 810
-g g 8.0 3100 880 2500 720 1300 360 710 100
ch g 9.0 2800 910 2200 230 1200 370 630
_g 2 10.0 2500 2000 1100 360 570 110
'_é 211.0 2300 930 1800 660 1000 320 520 100
8 2 12.0 2100 850 1700 620 920 300 470
o] 2 13.0 1900 780 1500 570 850 270 440
S 2 14.0 1800 720 1400 530 790 250 400 90
* 2 15.0 1600 670 1300 490 740 230 380
2 16.0 1500 700 460 690 250 350
217.0 1400 650 1200 430 650 230 330 80
2 18.0 620 1100 410 610 220 310
2 19.0 1300 580 1000 390 580 210 300 20
g 20.0 1200 560 370 550 200 280
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SEE4000FP

Shoulder milling and Slotting

Work Carbon steels / Alloy steels / Stainless steels
materials Cast irons Prehardened steels (e.g. X5CrNi18-10)
Hardness < 30HRC < 40HRC -

Ve (m/min) 50 - 80 35-65 20-45
Shoulder milling ap < 1.0D, ae < 0.01D
Slotting ap < 0.2D
Conditions No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)

24.0 5500 440 4300 2700

2 5.0 4400 350 3500 280 2200 160

2 6.0 3700 2900 1800 140

7.0 3100 2500 1500 150

2 8.0 2700 440 2100 350 1300 160

2 9.0 2400 1900 1200

2 10.0 2200 400 1700 310 1100 150
2110 2000 1500 1000 160
2120 1800 370 1400 290 920
2 13.0 1700 340 1300 260 850 150
2 14.0 1500 310 1200 250 790 140
215.0 1400 290 1100 230 740
2 16.0 300 210 690 130
017.0 1300 280 1000 200 650
2 18.0 1200 270 970 190 610 120
2 19.0 280 920 180 580
g 20.0 1100 260 870 170 550 110
Note SEE4000F + SEE4000FP:
Down cut is generally recommended.
For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
When machining stainless steels and heat resistant alloys coolant (water soluble or water insoluble) should be used.
Tool overhang should be as small as possible. Number of revolutions and feed rate should be reduced to minimise vibrations.
SEE2000NA / SEE4000NA 8D (mm) | e
mm)
o H 0
{D Aluminium and 47" helix angle 010-820 | 500
nonferrous metals ~~ 2 and 4 flute 23.0-¢6.0 | 2010
ﬁ Extreme sharp cutting edge i i -0.040
e . -0.010
Shoulder milling and slotting | 27.0-210.0 | 1,
0.010
211.0-816.0 0050
Fig. 1 Fig. 2 Fig. 3 Fig. 4
© © ‘
% @ PoREEE? oSS $uSSEEES 1S o
s0° L ® [ L S I
SEEEOODNA e Standard stock in Europe O  Standard stock in Japan
No. of Dimensions (mm) - No. of Dimensions (mm) .
Cat. No. St0ck| togtn [ o0 i 3 o Fig. Cat. No. S I I1 ) p Fig.
SEE2010NA Q 1.0 3.0 SEE2090NA ®] 9.0 | 19.0 1
SEE2020NA o 2.0 6.0 40 4.0 SEE2100NA Q 10.0 o0 0 70 1100 2
SEE2030NA ©] 3.0 8.0 45 1 SEE2110NA Q 11.0 ' 75 12.0 1
SEE2040NA Q 2 40 | 11.0 60 SEE2120NA ®] 2 12.0 ' 2
SEE2050NA Q 5.0 130! 50 ’ SEE2130NA Q 13.0 | 26.0
SEE2060NA ©) 6.0 ) 2 SEE2140NA Q 14.0 90 | 180 1
SEE2070NA Q 7.0 | 16.0 80 80 1 SEE2150NA ©] 15.0 | 30.0 '
SEE2080NA Q 8.0 | 19.0 ) 2 SEE2160NA Q 16.0 | 32.0 2
Cat. No Stock No. of Dimensions (mm) Fi Cat. No Stock No. of Dimensions (mm) Fi
e teeth [ gD | I L | ed g o teeth [ gD | I L | ed g
SEE4030NA O 3.0 | 10.0 a5 SEE4100NA O 10.0 56.0 70 |10.0 4
SEE4040NA ©] 40 | 130 6.0 3 SEE4110NA @) 11.0 ' 75 12.0 3
SEE4050NA ©] 50 | 15.0 50 ' SEE4120NA Q 12.0 | 28.0 ‘ 4
SEE4060NA o] 4 6.0 | 16.0 4 SEE4130NA @] 4 13.0
SEE4070NA Q 7.0 | 20.0 3 SEE4140NA @) 14.0 3
SEE4A080NA ©] 8.0 | 21.0 60 80 4 SEE4150NA Q 15.0 32.0 | 80 6.0
SEE4090NA Q 9.0 [ 240, 70 |10.0 3 SEE4160NA Q 16.0 4
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398 Solid Carbide Endmills
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Cutting

parameter

SEE2000NA / SEE4000NA

Shoulder milling

ae

in

Work Alurninium Aluminium alloys Aluminium alloys Aluminium alloys Copoer allovs
materials (Si) (Mg) (znMg) pRer &ty
Ve (m/min) 250 - 300 30-50 75-125 200 - 250 30-60
Shoulder milling ap < 1.5D, ae <0.2D ap < 1.8D, ae < 0.1D
Conditions | o of revolutions|  Feed rate  |No. of revolutions|  Feed rate |No. of revolutions | Feed rate | No. of revalutions|  Feed rate | No. of revolutions|  Feed rate
D n (rpm) | VFf (mm/min) n (rpm) Vf (mm/min) n (rpm) Vf (mm/min) n(rpm) |Vf(mm/min) n(rpm) |Vf (mm/min
21.0 47770 800 7960 200 19110 380 39810 400 14330
g 2.0 43790 6370 160 15920 320 35830 360 7170
780
g 3.0 29190 4250 170 10620 330 23890 350 4780 150
24.0 21900 1000 3190 220 7960 17910 490 3580
440
25.0 17520 1010 2550 6370 14330 500 2870
230
2 6.0 14600 2120 5310 450 11940 490 2390
1000
2 8.0 10950 1580 3980 8960 1790
260 520 580
2 10.0 8760 1270 3190 7170 1430 170
212.0 7300 1190 1060 290 2650 53870 1190
600 680
2 16.0 5470 800 280 1990 4480 900
Note:
Down cut is generally recommended.
For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
The above cutting parameter are suited for 2-flute endmills (SEE2000NA).
For 4-flute endmills (SEE4000NA) feed rate should be 1.5 times higher at unchanged number of revolutions. oD
1
o
@
Slotting
Work Alurninium Aluminium alloys Aluminium alloys Aluminium alloys Copoer allovs
materials (i) (Mg) (Zn-Mg) pper afoy
Ve (m/min) 250 - 300 30-50 75-125 200 - 250 30-60
Slotting ap < 1.0D ap <0.5D
Conditions | N, of revolutions| Feed rate | No. of revolutions| Feed rate | No. of revolutions| Feed rate | No. of revolutions| Feed rate | No. of revolutions| Feed rate
D n (rpm) |Vf (mm/min) n (rpm) Vf (mm/min) n (rpm) |Vf (mm/min) n (rpm) |Vf (mm/min) n (rpm) |Vf (mm/min
g 1.0 47770 560 7960 140 19110 270 39810 280 14330 110
g 2.0 43790 6370 110 15920 220 35830 7170
550 250
2 3.0 29190 4250 120 10620 230 23890 4780 100
24.0 21900 680 3190 140 7960 17910 3580
310
25.0 17520 690 2550 6370 14330 350 2870 110
150
2 6.0 14600 2120 5310 320 11940 2390
680
g 8.0 10950 1590 3980 8960 1790
170 370 410
2 10.0 8760 1270 3190 7170 1430 120
212.0 7300 820 1060 2650 430 5870 1190
200 480
2 16.0 5470 800 1990 420 4480 900
Note:

Down cut is generally recommended.
For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
The above cutting parameter are suited for 2-flute endmills (SEE2000NA).

For tools with 4 flutes (SEEA00NA) ap should be < 0.5D.
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SEF4000F / SEF4000F-L / SEF6000F / SEF6000F-L

1 - 45° helix angle Tolerance
gD (mm)
.ﬂ- Hardened steels ~ 4 and 6 flute gg,%]
up to 7O HRC - Shoulder milling 83.0-26.0 | Jia
-0.010
H- 26.5-210.5 0,035
0.010
211.0-816.0 0,040
0.015
217.0 - 820.0 0045
Fig. 1 Fig. 2
b
SRR S~ SE— e S
70,1 (SEF4000 type) K
0.2 - 0.3 (SEFB00O type) L
SE F4ODDF / SEFBODOF [Sta ndar\d] e  Standard stock in Europe O  Standard stock in Japan
No. of Dimensions (mm) No. of Dimensions (mm) .
Cat. No. Stock testh | 5D " L od Fig. Cat. No. Stock teeth | gD ” L od Fig.
SEF4030F ° 3.0 | 10.0 SEF6100F ° 10.0 | 25.0| 80 | 10.0| 2
SEF4035F ° 3.5 190 SEFB105F ° 10.5
SEF4040F ) 4 | 40 ‘ 1 SEFB6110F ° 11.0 300! 100! 12.0 1
SEF4045F [ 4.5 60 | 6.0 SEFB115F ° 11.5 ' '
SEF4050F ° 5.0 150 SEFB6120F ° 12.0 2
SEF4055F ° 5.5 ‘ SEFB6130F ° 13.0 35.0
SEFB0B0F ° 6.0 2 SEF6140F ° 6 |14.0 ' 16.0 1
SEFB0OB5F ° 6.5 SEFB150F ° 15.0 '
SEFB070F ° 7.0 1 SEFB160F ° 186.0 2
SEFB0O75F ° 6 7.5 20.0| 75 80 SEF6170F ° 17.0 4001 110
SEFB080F ° 8.0 2 SEF6180F ° 18.0 50.0 1
SEFB085F ° 8.5 SEFB6190F ° 19.0 45.0 '
SEFB6090F ° 90 |25.0| 80 |10.0 1 SEF6200F ) 20.0 ’ 2
SEFB095F ° 9.5
SEFA000F-L / SEF60O00F-L (Long flute type)
No. of Dimensions (mm) . No. of Dimensions (mm) )
. . k
Cat. No Stock| oien oD " L od Fig. Cat. No. Stock| ol oD h L od Fig.
SEF4030F-L ° 3.0 | 15.0] B0 SEFB120F-L ° 12.0 120 | 12.0] 2
SEF4040F-L ° 4 | 40 | 20.0| 65 6.0 1 SEFB6130F-L ° 13.0 | 55.0 105
SEF4050F-L ° 5.0 50| 70 ' SEFB140F-L ) 14.0 160 1
SEFB0OB0F-L (] 6.0 ' 2 SEFB150F-L ° 15.0 135 '
SEFB070F-L ° 7.0 1 SEFB160F-L ° 6 | 16.0 2
SEFB080F-L ° 6 8.0 35.0 | 80 8.0 2 SEFB170F-L ° 17.0 65.0 145
SEFB0S0F-L ° 9.0 1 SEFB180F-L ) 18.0 1
SEFB100F-L [ 10.0 45.0 100 | 100 2 SEFB190F-L ° 19.0 250 155 200
SEFB110F-L [ 11.0 | 55.0] 120 | 12.0 1 SEF6200F-L ° 20.0 ' 2

s|wpu3 apigqJed pios



400> Solid Carbide Endmills

Cutting parameter

SEF4000F / SEF6000F

HSC Parameter

ae

Wor_k Alloy steels / Hardened steels Hardened steels
materials Prehardened steels
Hardness 35 - 45HRC 45 - 55HRC 55 - 7OHRC
Ve (m/min) 200 - 250
Shoulder milling ap < 1.5D, ae < 0.08D ap < 1.5D, ae < 0.01D
Conditions No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)
g 3.0 238390 3830 238390 3380 23890 2880
2 4.0 17910 4300 17910 3580 17910
2870
2 5.0 14330 4570 14330 3450 14330
2 6.0 11940 7080 11940 4950 11940 4250
g 8.0 8960 6990 8960 5370 8960
4300
2 10.0 7170 6450 7170 5150 7170
212.0 5970 5750 5970 5030 5970 4130
2 16.0 4480 4840 4480 4300 4480 4030
g 20.0 3580 4300 3580 3850 3580 3580
Conventional Parameter
Wor“k Alloy steels / Hardened steels Hardened steels
materials Prehardened steels
Hardness 35 - 45HRC 45 - 55HRC 55 - 7OHRC
Ve (m/min) 80 - 100 60 - 80
Shoulder milling ap < 1.5D, ae < 0.1D ap < 1.5D, ae < 0.05D
Conditions No. of revolutions Feed rate No. of revolutions Feed rate No. of revolutions Feed rate
D n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min) n (rpm) Vf (mm,/min)
g 3.0 9550 740 9550 570 7430 460
2 4.0 7170 720 7170 5570 450
580
2 5.0 5730 690 5730 4460 460
2 6.0 4780 1160 4780 3720
670
g 8.0 3580 1080 3580 860 2790
é’ g 10.0 2870 1030 2870 2230 660
£
'g 212.0 2390 1020 2390 850 1860 670
1]
o 2 16.0 1790 900 1790 690 1390 580
=]
g 2 20.0 1430 810 1430 730 1120 530
o Note:
S Down cut is generally recommended.
;O, For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.

Above cutting parameter are only suited for standard tools (SEF* * * *F).

For tools with long flutes (SEF* ** *F-L) ap = 3.0D at ae = 100 %, n = 50 % und Vf = 50 %.
Tool overhang should be as small as possible. Number of revolutions and feed rate should be reduced to minimise vibrations.




401

y
SBD2000FN / SBD2000FN-LS / SBD2000FN-NL
Fig. 1 Fig. 2
P DC-]; - — @ @i{",@giiﬁi @
5000/ -1 L B o/ L &
@Steels Fig. 3 Fig. 4
) Stainless steels R : R @Dré* : : o[e— %
@ CaSt Ir‘ons Rzoz ﬁ L -g R:DD’I M ‘ L | 8
@ Heat resistant alloys
,'ﬂ. Hardened steels
Fig. 5

- 15° helix angle (1.0 -23.0)
- 30° helix angle (g4.0 - 820.0 )
- 2 flute

- Copy milling / 3D - milling
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SBD2000FN (Standard])

e  Standard stock in Europe

Q

Standard stock in Japan

No. of Dimensions (mm) . No. of Dimensions (mm) i
Cat. No. Stock | oien ) R h L od Fig. Cat. No. Stock | D R n L od Fig.
SBD2010FN ° 1.0/05|1.5 50 | 4.0 SBD2070FN ° 70135 |11.0 90 | 8.0 1
SBD2015FN ° 1.5 ]0.75| 2.5 SBD2080OFN ° 8.0| 4.0 1120
SBD2020FN ° 20| 1.0|30 80 1 SBD2100FN ° 2 [(10.0| 5.0 |15.0/100|10.0
SBD2030FN ° 2 |30|15|45 SBD2120FN ° 12.0/ 6.0 |18.0/120|12.0| o
SBD2040FN ° 40|20|6.0| 70 |B.0 SBD2160FN ° 16.0| 8.0 |24.0| 125|16.0
SBD20SOFN ° 5012575 90 —— SBD2200FN ° 20.0/10.0/30.0| 155|20.0
SBD20B60FN ° 6.0/ 3.0|9.0 2
SBD2000FN-LS (Long type])
No. of Dimensions (mm) ) No. of Dimensions (mm) .
Cat. No. Stock |\ oD R n L od Fig Cat. No. Stock |\ oin oD R B L o Fig.
SBD2010FN-LS ° 1.0/05|1.5 80 |40 SBD2070FN-LS ° 7.0|3.5]11.0 180! 8.0 3
SBD2015FN-LS [ 1.5 10.75| 2.5 ) SBD2080FN-LS [ 8.0 4.0 |12.0 '
SBD2020FN-LS [ 20|1.0]3.0]| 90 3 SBD2100FN-LS ° 2 [10.0| 5.0|15.0/200|10.0
SBD2030FN-LS ° 2 |3.0]15|45 100 SBD2120FN-LS ° 12.0/ 6.0 |18.0/22012.0| 4
SBD2040FN-LS [ 40]20|86.0 6.0 SBD2160FN-LS [ 16.0| 8.0 |24.0/250|16.0
SBD2050FN-LS ° 5025175125 —— SBD2200FN-LS ° 20.0(/10.0/30.0(/ 280 |20.0
SBD20B60FN-LS ° 6.0/ 3.0]9.0,150 4
SBD2000FN-NL (Long taper neck type)
5|65 Dimensions (mm) . GRLES Dimensions (mm) )
=] . . No. B Fig.
Cat. No. % s8 0 R n i L o Fig Cat. No % S8 0T R B I L od ig
SBD2030FN-NL | ® 3.0|15]45 SBD2070FN-NL | @ 7.0|3.5]11.0/45.0
SBD2040FN-NL | @ 5 40| 20|60 35.0/1001 6.0 5 SBD2080OFN-NL | @ | 2 | 8.0 | 4.0|12.0/55.0 125110.0) 5
SBD2050FN-NL | @ 50| 25| 7.51]400 115! 8.0 SBD2100FN-NL | @ 10.0| 5.0|15.0/65.0/ 140|12.0| 6
SBD2060OFN-NL | @ 6.0 3.0] 9.0 |[45.0 ] SBD2120FN-NL | 12.0/ 6.0]18.0/75.0,150/16.0| 5
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402> Solid Carbide Endmills

Cutting parameter

Copy milling (Roughing)
Alloy steels / i

Wor_k Carbon _steels / Tool steels / Stainless steels Hardened steels | Hardened steels Heat resistant alloys
materials Cast irons Prehardened steels (e.g. Inconel, Hastelloy)
Hardness < 30HRC < 40HRC - 45 - 55HRC 55 - 70HRC < 45HRC
Ve (m/min) 200 - 240 150 - 200 130- 180 100 - 150 60 - 100
Copy milling ap <0.1D, If <0.3D

Conditions No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate
revolutions revolutions revolutions \ revolutions Vf revolutions revolutions

D n (rpm) (mm/min) n (rpm) (mm,/min) n (rpm) (mm/min) n (rpm) (mm/min) n (rpm) (mm/min) n (rpm) (mm/min)

21.0 50000 | 4270 | 50000 | 2840 | 50000 | 2840 | 49360 | 2270 | 39810 | 1530 25480 | 520

220 35030 | 2120 | 27870 | 1680 | 27870 | 1680 | 24680 | 1470 | 19900 | 1200 12740 | 400

2 3.0 23360 | 1900 | 18580 | 1510 | 18580 | 1510 | 16450 | 1310 | 13270 | 1080 8490 350

24.0 17520 | 1760 | 13930 | 1420 | 13930 | 1420 | 12340 | 1230 9950 1000 6370 340

g 5.0 14010 | 1710 | 11180 | 1330 | 11150 | 1330 9870 1200 7960 920 5100 320

2 6.0 11680 | 1670 9290 1270 9290 1270 8230 1110 6640 930 4250 300

2 8.0 8760 1430 63970 1130 6970 1130 6170 980 4980 810 3180 260

2 10.0 7010 1260 5570 990 5570 990 4940 900 3980 700 2550 240
g 12.0 5840 1180 4640 910 4640 910 4110 830 3320 660 2120 220
g 16.0 4380 960 3480 780 3480 780 3080 710 2490 560 1590 180
g 20.0 3500 780 2790 630 2790 630 2470 550 1990 460 1270 140
Copy milling (Finishing)
Alloy steels / :

Wor_k Carbon _steels / Tool steels / Stainless steels Hardened steels Hardened steels | o esistant alloys (e.g.
materials Cast irons Prehardened steels Inconel, Hastelloy)
Hardness < 30HRC < 40HRC - 45 - 55HRC 55 - 7O0HRC < 45HRC
Ve (m/min) 150 - 200 130-180 100 - 150 80-120 50-90
Copy milling ap < 0.08D, If < 0.05D

Condittions No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate No. of Feed rate

revolutions revolutions revolutions \ revolutions \ revolutions revolutions VF
D n (rpm) (mm,/min) n (rpm) (mm/min) n (rpm) (mm/min) n (rpm) (mm/min) n (rpm) (mm,/min) n (rpm) (mm,/min)

2 1.0 50000 | 2040 | 50000 | 1660 | 50000 | 1660 | 47770 | 1150 | 38220 970 28660 350

2 2.0 31850 | 1300 | 28660 | 1140 | 28660 | 1140 | 23890 | 970 19110 760 14330 | 300

2 3.0 21230 | 1180 | 19110 | 1050 | 19110 | 1050 | 15820 | 900 12740 690 9550 270

24.0 15920 | 1120 | 14330 | 1010 | 14330 | 1010 | 11940 | 850 9550 650 7170 250

2 5.0 12740 | 1000 | 11470 920 11470 920 9550 740 7640 620 5730 230

L) 2 6.0 10620 940 9550 840 9550 840 7960 720 6370 600 4780 210
_g 2 8.0 7960 900 7170 790 7170 790 5970 670 4780 550 3580 200
=
'-: 2 10.0 6370 830 5730 750 5730 750 4780 600 3820 500 2870 180
% 2 12.0 5310 770 4780 710 4780 710 33880 600 3190 500 2390 180
=
8 2 16.0 3880 670 3580 620 3580 620 2990 550 2390 420 1790 150
ke
] g 20.0 3190 550 2870 490 2870 490 2390 420 1910 320 1430 120
(72]

Note:

For easy chip flow, air-cooling rev. minimal quantity lubrication is recommended.
Above cutting parameter are only suited for standard tools (SBD* * * *FN]).

For tools with long flutes (SBD* * * *FN-**]) ap = 100 % at ae = 100 %, n = 50 % and Vf = 50 %.

When machining stainless steels and heat resistant alloys coolant (water soluble or water insoluble) should be used.

Tool overhang should be as small as possible. Number of revolutions and feed rate should be reduced to minimise vibrations.
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Part details Types
Neck Shank
o
& 3
£ 1 7 5
= o
— o
P — e = | S
he) ]
R
a Neck length Centre hole
Flute length ‘ Shank length
Overall length
Radial rake Concave anglePeripheral
E c[ijorner‘ cutting edge

Flute /X
T

n
1st radial relief cutting edge

I

2nd radial relief

Axial rake

1st end relief

2nd end relief

Ball nose with taper

S50

R
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404> Solid Carbide Endmills
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Regrinding procedures of solid carbide endmill

edge

Check damage on cutting

v
A Flank wear B Crater wear

at the peripheral cutting

edge

@® Regrinding of peripheral

relief angle rake angle

at the rake face

@ Regrinding of peripheral

¥

@ Regrinding of end relief
angle

v

C Breakage
Checking, if the tool has

enough length of cutting

!

Cutting off damaged part

!

® Grinding of end rake angle
and end relief angle

(1) Regrinding of peripheral relief angle

1. for using cup type

diamond wheel 1~ relief angle

Use 400 to 600 mesh
diamond wheel

i Setting angle of grinding
- wheel
Formular of setting
angle a

2. for using straight
type diamond wheel
tan o= tan f x tan 6

grlndlng —y.
wheel Y
B: peripheral relief anglg

S & . 0: spiral angle

(2 Regrinding of peripheral rake angle

Cup type diamond wheel

3 Regrinding of end rake angle (End gash)

For 2 flutes endmill:
straight type diamond
wheel

For > 3 flutes endmill:
cup type diamond wheel

o~ 45° -.

° . 3°

(@) Regrinding of end relief angle

Cup type diamond wheel
y: 1st end relief angle: 5° ~ 7°
2nd end relief angle: 15° ~ 20°

I

Notice of regrinding

(1] If, after checking the damage of the cutting edge, the
damage is as case “A” or “B” of the flow chart, the
tool must be reground.
Too much damage of the cutting edge requires too
big stock removal and thus reduces toaol life.

(2) Please use diamond grinding wheel.

(3) Peripheral relief angle must be ground between 18°
and 10°.
Relief angle of small diameter and for aluminium
machining endmill must be big degree.

(4) First check if “C” in flow chart can be adapted for the
case of coated endmill or not.
If procedure “C” can be adapted for regrinding, tool
life after the grinding would be more improved than
new one. The reason is still remaining of coated layer
of cutting edge and shorter tool length will keep much
higher rigidity of the tool than before regrinding.

(5) Please check run out of peripheral cutting edge, face
cutting edge, with Vee block after regrinding.
The value of the run out must be controlled within
0.01 mm.

Notice for regrinding of ball nose endmill
- Regrinding of relief angle only is available. The dimen-
sion of nose radius will be smaller after grinding.
- Honing of cutting edge is necessary after regrinding.






