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ULTRA FX SMALL-HIGH PERFORMANCE BALL NOSE ENDMILLS ~ FX-LN-EBD-6
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Applicable to the ideal cutter pass by the latest CAM system!
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New small sizes of ball nose end mills for precise die & mold.
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ULTRA FX60 series for high speed and high Long neck types for various type of depth
precision operation EX-LN-EBD
FX-EBD-6 ' : FX-RB-EBD
FX-LN-EBD-6
il FX-LN-EBDO 000 [0 0.8DO O O 0 0.80 O

0.8x D cutting length for FX-LN-EBD

eJO0OOOOOOO
Very fine surface finish
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Best for precise and very small opetarion

*ROOOHS5u m
Radius tolerance withing 54 m

0000006000

6mm shank diameter for all sizes

FX-RB-EBDO (I 0 1.500 0 00O 1.50 0
1.5x D cutting length for FX-RB-EBD

O0000000 Neck length by diameter
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Abbreviation R L1 Lc d Abbreviation R L1 Lc d Abbreviation R L1 Lc d
FX-EBD-6 | RO.1 - 0.2 6 FX-EBD-6 | R0O.6 2.2 12| 6 FX-EBD-6 | R1 3.6 2 6
FX-EBD-6 | RO0.15 = 03] 6 FX-EBD-6 | R0O.6 5 1.2 | 6 NEW| FX-LN-EBD | R1 4 16| 4
FX-EBD-6 | R0O.2 - 0.4 6 NEW| FX-LN-EBD | RO.6 6 1 4 FX-EBD-6 | R1 5 2 6
FX-EBD-6 |R0.25| 1.5 05| 6 FX-LN-EBD-6| RO.6 6 12| 6 NEW| FX-LN-EBD | R1 6 16| 4
FX-LN-EBD-6| R0.25| 2.5 05| 6 NEW| FX-LN-EBD | RO.6 8 1 4 NEW| FX-LN-EBD | R1 8 16| 4
FX-EBD-6 | R0O.3 1.1 0.6 6 FX-RB-EBD | R0.6 8 1.8 4 FX-RB-EBD | R1 8 3 4
FX-EBD-6 | R0.3 1.8 06| 6 NEW| FX-LN-EBD | R0.6 | 10 1 4 FX-LN-EBD-6| R1 10 2 6
NEW| FX-LN-EBD | RO.3 2 05| 4 NEW| FX-LN-EBD | RO.6 | 12 1 4 NEW| FX-LN-EBD | R1 12 16| 4
NEW| FX-LN-EBD | R0.3 3 0.5 4 FX-RB-EBD|R0.6 | 12 1.8 4 FX-RB-EBD | R1 12 3 4
FX-LN-EBD-6| R0.3 3 0.6 6 FX-EBD-6 | RO.7 3.5 1.4 6 NEW| FX-LN-EBD | R1 16 1.6 4
NEW| FX-LN-EBD | RO.3 4 05| 4 FX-LN-EBD-6| RO.7 7 14| 6 FX-RB-EBD | R1 16 3 4
NEW| FX-LN-EBD | R0.3 5 0.5 4 NEW| FX-LN-EBD | RO.7 8 1.1 4 NEW| FX-LN-EBD | R1 20 1.6 4
NEW| FX-LN-EBD | RO.3 6 0.5 4 NEW| FX-LN-EBD | RO.7 |12 1.1 4 FX-RB-EBD | R1 20 3 4
FX-RB-EBD | R0.3 6 09| 3 FX-RB-EBD | R0.7 |12 21| 4 FX-EBD-6 |R1.25| 5 25| 6
FX-EBD-6 | R0.4 1.5 08| 6 NEW| FX-LN-EBD | RO.7 | 16 11| 4 FX-LN-EBD-6| R1.25| 12.5 25| 6
FX-EBD-6 | R0.4 2.4 08| 6 EX-EBD-6 |RO.75| 2.7 15| 6 FX-EBD-6 |R1.5 6 3 6
NEW| FX-LN-EBD | R0.4 4 06| 4 FX-EBD-6 |R0O.75| 3.8 15| 6 NEW| FX-LN-EBD | R1.5 | 10 24| 6
FX-LN-EBD-6| RO.4 4 08| 6 FX-LN-EBD-6| RO.75| 7.5 15| 6 FX-LN-EBD-6| R1.5 | 15 3 6
NEw| EX-LN-EBD | R0O.4 5 0.6 4 NEW| FX-LN-EBD | RO.75| 8 1.2 4 NEW| FX-LN-EBD | R1.5 | 16 2.4 6
NEW| FX-LN-EBD | R0.4 6 06| 4 FX-RB-EBD | R0.75| 8 23| 4 FX-RB-EBD | R1.5 |16 45| 6
FX-RB-EBD | R0.4 6 1.2 4 NEW| FX-LN-EBD | RO.75 | 12 1.2 4 NEW| FX-LN-EBD | R1.5 | 20 2.4 6
NEw| EX-LN-EBD | R0.4 7 06| 4 FX-RB-EBD | RO.75 | 12 23| 4 FX-RB-EBD | R1.5 | 20 45| 6
NEW| FX-LN-EBD | R0.4 8 06| 4 NEW| FX-LN-EBD | R0O.75 | 16 1.2 | 4 NEW| FX-LN-EBD | R1.5 | 25 24| 6
FX-RB-EBD | R0.4 8 1.2 | 4 FX-RB-EBD | R0.75 | 16 23| 4 FX-EBD-6 |R1.75| 6 35| 6
FX-EBD-6 | R0.5 1.8 1 6 NEW| EX-LN-EBD | RO.75 | 20 12| 4 FX-LN-EBD-6| R1.75 | 17.5 35| 6
FX-EBD-6 | R0.5 2.5 1 6 FX-EBD-6 | R0.8 4 16| 6 FX-EBD-6 | R2 6 4 6
NEW| FX-LN-EBD | RO.5 4 0.8 4 NEW| FX-LN-EBD | RO.8 8 1.3 4 NEW| FX-LN-EBD | R2 16 3.2 6
NEW| FX-LN-EBD | RO.5 5 08| 4 FX-LN-EBD-6| RO.8 8 16| 6 FX-RB-EBD | R2 16 6 6
FX-LN-EBD-6| RO.5 5 1 6 NEW| FX-LN-EBD | RO.8 | 12 13| 4 NEW| FX-LN-EBD | R2 20 32| 6
NEW| FX-LN-EBD | RO.5 6 0.8 4 NEW| FX-LN-EBD | R0.8 | 16 1.3 4 FX-LN-EBD-6| R2 20 4 6
FX-RB-EBD | R0.5 6 15| 4 FX-RB-EBD | R0.8 | 16 24 | 4 FX-RB-EBD | R2 20 6 6
NEW| FX-LN-EBD | RO.5 7 08| 4 NEW| FX-LN-EBD | RO.8 | 20 13| 4 NEW| FX-LN-EBD | R2 25 32| 6
NEW| FX-LN-EBD | RO.5 8 0.8 4 FX-EBD-6 | R0.9 4.5 1.8 6 FX-RB-EBD | R2 25 6 6
FX-RB-EBD | R0.5 8 15| 4 NEW| EX-LN-EBD | RO.9 8 14| 4 NEW| FX-LN-EBD | R2 30 32| 6
NEW| FX-LN-EBD | RO.5 9 08| 4 FX-LN-EBD-6| R0.9 9 18| 6 FX-EBD-6 | R2.5 7.5 5 6
NEw| FX-LN-EBD | RO.5 | 10 0.8 4 NEW| FX-LN-EBD | R0.9 | 12 1.4 4 FX-LN-EBD-6| R2.5 | 25 S 6
FX-RB-EBD|R0.5 |10 15| 4 NEW| EX-LN-EBD | RO.9 | 16 14| 4 FX-EBD-6 | R3 9 6 6
NEW| FX-LN-EBD | R0.5 |12 08| 4 FX-RB-EBD|R0.9 | 16 27| 4 FX-LN-EBD-6| R3 30 6 6
FX-RB-EBD|R0.5 |12 15| 4 NEW| FX-LN-EBD | R0.9 | 20 14| 4
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The long neck form allows for various surface milling applications.  The long neck form allows for various surface milling applications
and rib processing.
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Tool Material Micro Grain Carbide Tolerance of Radius Tool Material Micro Grain Carbide Tolerance of Radius
e 100D FXOOODOOO e 10000 30° e 00O FXOOODOOO e JODOO 30°
Surface Treatment ~ FX coating Helix Angle Surface Treatment  FX coating Helix Angle
0 0 OOmm Unit:mmO 0 0 O00mm@ Unit:mmO
000 No. RxOOO OO0 |00 poooo| 00 (00 (000 000 No. Rx OO0 00 |00 poooo| o0 |00 |(o00
EDP No. Rx L1 L e d d2 Stock (Yen) EDP No. Rx L1 L Lc d d2 Stock (Yen)
8540662 | R0.3 x 2 45 | 0.5 4 | 055 e 9,340 8540053| R0.3 x 6 35 | 09| 3 |055] e 9,340
8540663 | R0.3 x 3 45 | 05 4 |055]| e 9,340 8540093| R0.4 x 6 45 | 12| 4 |075] e 9,340
8540664 | R0.3 x 4 45 1 05 | 4 |055| e |9340 [8540094| RO.4 x 8 | 45 | 12| 4 [0.75] e | 9,340
8540665 ROS3 x5 | 45 105 4 1055 e 9340 Fg540133| RO.5 x 6 | 45 | 1.5| 4 |0.97| e | 9,340
8540666 | R0.3 x 6 45 | 0.5 4 | 055 e 9,340
8540684 RO.4 x 4 25 106 2 10751 o 9340 8540134| R0O.5 x 8 45 | 15| 4 |095] e 9,340
8540685 | RO.4 x 5 25 1 06 4 1075 e 9.340 8540135| R0.5 x 10 45 | 15| 4 |095]| e 9,340
8540686 | RO.4 x 6 45 | 0.6 4 0.75 | e 9,340 8540136 | R0.5 x 12 45 1.5 4 093] e 9,340
8540687 | R0.4 x 7 45 | 0.6 4 1075] e 9,340 8540174 | R0.6 x 8 45 | 18| 4 [115] e 9,340
8540688 | R0.4 x 8 45 | 0.6 4 1075] e 9,340 8540176 | R0.6 x 12 45 | 18| 4 |1.13] e 9,340
8540704 | R0O.5 x 4 45 | 08 | 4 |095] e | 9340 8540216| R0O.7 x12 | 45 | 21| 4 |1.33]| e 9,340
8540705 RO.5 x 5 45 1 08 | 4 1095] e | 9340 [8540234| RO.75% 8 | 45 | 23| 4 |1.45| e | 9,340
8540706 RO.5 x6 | 45 08 | 4 1095 e | 9340 [8540236| RO.75x 12 | 45 | 23 | 4 |1.43| e | 9,340
8540707 | R0O.5 x 7 45 | 0.8 4 1095 e 9,340
8540708 | RO5 x 8 25 108 2 095 e 0.340 8540238 | R0.75x 16 50 | 23| 4 |141] e 9,340
8540709 RO5 x 9 45 1 0.8 4 1095 e 9:340 8540258 | R0.8 x 16 50 | 24| 4 |151] e 9,340
8540710| RO.5 x 10 45 | 0.8 4 1095 e 9,340 8540298 | R0.9 x 16 50 | 27| 4 |171] e 9,340
8540712 R0O.5 x 12 45 | 0.8 4 095 e 9,340 8540334| R1 x 8 45 3 4 195| e 9,340
8540723 | R0.6 x 6 45 | 1 4 1115] e 9,340 8540336| R1 x12 45 | 3 4 193] e 9,340
8540724 | R0O.6 x 8 45 | 1 4 115 e 9,340 8540338| R1 x 16 50 3 4 191 e 9,340
8540725| R0.6 x 10 45 | 1 4 1.15| e 9,340 8540340 | R1 x 20 55 3 4 189 e 9,340
8540726 RO.6 x 12 | 45 |1 | 4 | 115 e 19340 8540538| R15 x16 | 55 | 45| 6 |2.85| e [10,700
8540744 | R0O.7 x 8 45 1.1 4 1.35| e 9,340
8540746 RO.7 x 12 25 111 4 135 e 9340 8540540 | R1.5 x 20 60 | 45| 6 |285| e (10,700
8540748 | RO.7 x 16 | 50 | 1.1 | 4 |1.35| e | 9,340| |8540558| R2 x16 | 60 | 6 6 1385 e 10,700
8540754 | R0.75% 8 45 [ 12 | 4 [145] e ]9340 8540560| R2 x20 | 65 | 6 6 |385| e |10,700
8540756 | R0O.75x 12 45 | 1.2 4 |145] e 9,340 8540561 | R2 x 25 70 | 6 6 [3.85]| e 10,700
8540758 | RO0.75% 16 45 | 1.2 4 145| e 9,340 e 0000000 e OStandard stock item.
8540760 | R0.75x 20 50 | 1.2 4 1145] e 9,340
8540764 | R0.8 x 8 45 | 1.3 4 |155] e 9,340
8540766 R0O.8 x 12 | 45 | 1.3 | 4 [155] e |9,340 o )(1555
8540768 | R0.8 x 16 50 | 1.3 4 |155] e 9,340 sz&j I ]
8540770 | R0.8 x 20 55 | 1.3 4 |155] e 9,340 e &
8540784 | R0.9 x 8 45 | 1.4 4 |175] e 9,340
8540786 | R0.9 x 12 45 | 1.4 4 [175] e 9,340 < e
8540788 | R0.9 x 16 50 | 1.4 4 |175] e 9,340 L
8540790 | R0.9 x 20 55 | 1.4 4 [175] e 9,340 .
8540802 R1 x 4 45 | 1.6 4 1195] e 9,340
8540803| R1 x 6 45 | 1.6 4 1195] e 9,340
8540804 R1 x 8 45 | 1.6 4 1195] e 9,340
8540806 | R1 x 12 45 | 1.6 4 1195]| e 9,340
8540808 | R1 x 16 50 | 1.6 4 1195] e 9,340
8540810 | R1 x 20 55 | 1.6 4 1195] e 9,340
8540845 | R1.5 x 10 50 | 2.4 6 |285| e 10,700
8540848 | R1.5 x 16 55 | 2.4 6 |285| e 10,700
8540850 | R1.5 x 20 60 | 2.4 6 |285| e 10,700
8540852 | R1.5 x 25 65 | 2.4 6 [285| e [10,700
8540888 | R2 x 16 60 | 3.2 6 |3.85| e 10,700
8540890 | R2 x 20 65 | 3.2 6 [3.85| e [10,700
8540892| R2 x 25 70 | 3.2 6 |3.85| e 10,700
8540895| R2 x 30 75 | 3.2 6 |3.8| e |10,700
e 1 000 00OI e O Standard stock item.
Jzo010600000
. gt Available from June,2001
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|:| |:| |:| |: MILD STEELSICARBONO ALLOY STEELSO HARDENED STEELSOO
WORKD STEELSOCAST IRONC TOOL STEELSD STEELS(EREE.CUTTING)O
MATERIAL SS4000S55COFC2500 SCMUOSKTOSKSIOSKDO SKTOSKDINAKS5OHPMLO
0 0O 750N/mmz20 0O 0 030HRCO O ] 3000 38HRC [J
gogffopoooog oooog [ 0| oooog oooog O 0| oooog oooog O l
L10] SPEEDO FEEDO da pf SPEEDO FEEDO da pf SPEEDMO FEEDO da pf
R dmm)  (mint) (mm/min) (mint) (mm/min) (min?) (mm/min)
20 32,0000 5700 0.030 0.120) 32,0000 5100 0.030 0.12(] 32,0000 4500 0.030] 0.1200
30| 32,0000 3400 0.030 0.1200] 32,0000 3000 0.0300 0.1200 28,0000 2300 0.030] 0.120J
RO0.3 40| 32,0000 3400 0.030 0.1200 32,0000 3000 0.030 0.1200] 28,0000 2300 0.030| 0.120
50 29,0000 2700 0.0300 0.090 32,0000 2700 0.030 0.090 25,0000 19000 0.030] 0.0900
60| 25,5000 2200 0.030 0.0900] 32,0000 2400 0.030 0.09C] 20,0000 1200 0.030] 0.09]
40 27,0000 3800 0.040 0.160 27,0000 3700 0.040 0.160 23,0000 2500 0.040] 0.160J
50 27,0000 3800 0.040 0.16L0] 27,0000 3700 0.040 0.160] 23,0000 2500 0.040] 0.1600
-R0.4 1 600] 24,0000 3100 0.040 0.1200 21,5000 2300 0.040 0.1200 21,0000 2100 0.040] 0.120J
70 24,0000 3100 0.040 0.120) 21,5000 2300 0.040 0.120 21,0000 2100 0.040 0.1200
80 21,5000 2400 0.040 0.120) 17,0000 15000 0.040 0.12(0] 18,50000 16000 0.040 0.1200
40| 28,0000 595[] 0.10 | 0.20 28,0000 5800 0.10 | 0.20 25,0000 4100 0.10 | 0.20
] 50 23,5000 4100 0.10 | 0.20 23,5000 4000 0.10 | 0.20 21,0000 2800 0.10 | 0.20
60 23,5000 4100 0.10 | 0.20 23,5000 4000 0.10 | 0.20 21,0000 2800 0.10 | 0.20
RO.5 0 70| 23,5000 4100 0.10 | 0.20 23,5000 4000 0.10 | 0.20 21,0000 2800 0.10 | 0.20
80| 21,0000 3300 0.050 0.1500 21,0000 3300 0.050 0.1500 18,5000 2300 0.050/ 0.150
90 21,0000 3300 0.0500 0.150 21,0000 3300 0.050 0.150 18,5000 2300 0.050] 0.1500
100 19,0000 2600 0.0500 0.1500] 19,0000 2600 0.050 0.150] 16,5000 18000 0.050] 0.15[]
121) 17,5000 2300 0.030 0.10 18,0000 2300 0.030 0.10 15,5000 1600 0.030/ 0.10
60 19,5000 4100 0.1200 0.240 20,0000 4000 0.120 0.240 17,0000 2800 0.120] 0.240
80| 19,5000 4100 0.1200 0.2400] 20,0000 4000 0.1200 0.2400 17,0000 2800 0.1200] 0.240
R le[ 18,0000J 3300 0.0600] 0.1800 18,0000 3300 0.060 0.18C] 15,5000 2300 0.060 0.180
12[} 16,0000 2600 0.0600 0.18[0] 16,0000 2600 0.0600 0.18(] 14,0000 18000 0.060] 0.180]
80 17,5000 4300 0.140 0.280] 17,5000 4200 0.140 0.28[} 15,5000 3000 0.140, 0.2800
R0.7 [112[ 15,5000 3500 0.070) 0.2100 16,0000 3400 0.070 0.210 14,0000 2400 0.070) 0.210
160} 13,00000 2400 0.0400 0.140 13,0000 2400 0.040 0.140 12,0000 17000 0.040] 0.140
80 17,0000 4400 0.150 0.30 16,5000 4200 0.150 0.30 15,0000 3000 0.150, 0.30
RO.75 2} 15,0000 3600 0.08 [ 0.230 15,0000 3400 0.08 [ 0.23C] 13,0000 2500 0.080] 0.230
’ 6[] 13,0000 2800 0.050 0.150 13,0000 2800 0.050 0.150 12,0000 19000 0.050] 0.1500
20[} 12,0000 2200 0.05 0 0.15 [ 11,5000 2100 0.0500 0.15[} 10,0000 1500 0.050] 0.150
80| 16,5000 4600 0.1600/ 0.3200 16,0000 4400 0.160 0.3200] 14,0000 3000 0.160| 0.320
12[} 15,0000 3700 0.0800 0.240) 14,5000 3600 0.080 0.240 12,5000 2500 0.080] 0.2400
RO8H160 13,0000 2900 | 0.080] 0.240] 13,0000 2800 | 0.080 0.240] 11,0000 1900 | 0.080] 0.240)
2000 12,0000 2600 0.050 0.1600 12,0000 2500 0.050 0.1600 10,0000 1700 0.050] 0.160
80 16,5000 5800 0.1800 0.360] 16,0000 5400 0.1800 0.360 14,0000 3800 0.180] 0.360
120} 15,0000 4800 0.180] 0.360J] 14,5000 4500 0.180 0.36C] 12,5000 3100 0.1801| 0.36[]
RO9 P16 13,5000 3900 | 0.090] 0.270] 13,0000 3700 | 0.090 0270 11,0000 2500 | 0.090] 0.270
20(] 10,50000 2300 0.0500 0.18[] 11,0000 2500 0.0500 0.18[] 10,0000 2000 0.050] 0.18[]
40| 16,5000 9400 0.20 | 0.40 18,5000 8000 0.20 | 0.40 16,5000 6400 0.20 | 0.40
60 16,50000 9400 0.20 | 0.40 18,5000 8000 0.20 | 0.40 16,5000 6400 0.20 | 0.40
R1.0 0 80 16,5000 7000 0.20 | 0.40 16,0000 5900 0.20 | 0.40 14,0000 4700 0.20 | 0.40
120} 14,0000 4800 0.20 | 0.40 13,0000 4100 0.20 | 0.40 12,0000 3300 0.20 | 0.40
160} 12,0000 3900 0.10 | 0.30 12,0000 3300 0.10 | 0.30 11,0000 2700 0.10 | 0.30
200 11,0000 3100 0.10 | 0.30 10,5000 2600 0.10 | 0.30 9,6000 2100 0.10 | 0.30
100 11,5000 7200 0.30 | 0.60 11,0000 6700 0.30 | 0.60 9,5000 4800 0.30 | 0.60
R1.5 [016(] 9,50001 5000 0.30 | 0.60 9,1000 4700 0.30 | 0.60 8,1000 3300 0.30 | 0.600
200 9,5000 5000 0.30 | 0.0 9,1000 4700 0.30 | 0.60 8,1000 3300 0.30 | 0.60
25[ 8,6000] 4100 0.1500 0.450] 8,20000 38001 0.1500 0.45[]} 7,30000 2700 0.150| 0.450
160} 8,7000 7300 0.40 | 0.80 8,0000 6700 0.40 | 0.80 7,3000 7800 0.40 | 0.80
R2.0 o0 7,2000 5100 0.40 | 0.80 6,8000] 4700 0.40 | 0.80 6,0000 3300 0.40 | 0.80
’ 50 7,2000 5100 0.40 | 0.80 6,8000 4700 0.40 | 0.80 6,0000 3300 0.40 | 0.80
30 6,500 410 0.2 0.6 6,100 380 0.2 0.6 5,400 270 0.2 0.6
ooooo Y oa
DEPTHO Az
OF CUT pf
100000000000000000000000O00O00O000O0 1. Use a rigid and precise machine and holder.C]
200000000000000000000000000000000000 2. Use a suitable cutting fluid with high smoke retardant properties. [
300000000DbOo000OO0DOO0O00DOOO00DOO0O0DODOO0ODOOOODO 3. When using low speed machines, use the maximum speed and adjust
gooooooo the feed rate.O
40 0000000 00000000000O000000D0O00000O00O0000 4. During heavy load operations such as corner processing, reduce the
5000000000000000000010u mO0000000000 speed and feed.O
60 FX-RBOEBDO O 0O OOOOODODOODOOOOOO200000000000000O0 The run out of the end mill should be within 10 y m after chucking.O
\
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When FX-RB-EBD is used, please reduce cutting speed and feed speed by 20%.



ULTRA FX 2 FLUTES LONG NECK BALL NOSE END(EXTRA SHORT FLUTE)
ULTRA FX 2 FLUTES LONG NECK BALL NOSE END

goooboooobooooobboooooboooog
S e == 0000 splle
HARDENED STEELSO HARDENED STEELSO
(NONFREE-CUTTING)U (450 55HRC)0 (550 60HRC)0
SUS304,SKT,SKD,NAK80,HPM50[] O 0
0 380 45HRCO
oopooo| ooooo| U| 0| ooooo| ooooo| O Of ooooo| ooooo| O O
SPEED[O FEEDO da pf SPEEDO FEEDO da pf SPEEDO FEEDO da pf
(min?) (mm/min) H (mint) (mm/min) (min?) (mm/min)
32,0000 3000 0.030 0.12( 30,0000 2200 0.030 0.06L0} 21,0000 2200 0.030 0.060
27,0000 2000 0.030 0.12( 23,0000 1300 0.030 0.060 19,0000 1300 0.030 0.060
27,0000 2000 0.030 0.120 23,0000 1300 0.030 0.060 19,0000 1300 0.030 0.060
24,0000 1600 0.030 0.090 21,0000 1000 0.020 0.030 oo oo oo oo
21,5000 1300 0.030 0.09( 19,0000 900 0.0200 0.03[] 0o 00 00 00
21,0000 2000 0.040 0.160 19,0000 1400 0.040 0.084 14,5000 1300 0.040 0.080
21,0000 2000 0.0400 0.160 19,0000 1400 0.040 0.08[C} 14,5000 1300 0.040 0.080
19,0000 1700 0.040 0.120 17,0000 1100 0.020, 0.040 oo oo oo oo
17,00000 1700 0.040 0.12( 17,0000 1100 0.0200 0.040 oo oo oo oo
16,80000 1300 0.0400 0.12[ 15,0000 900 0.0200 0.040} [mn 00 00 00
21,0000 3050 0.10 | 0.20 19,0000 2450 0.050 0.10 14,0000 1900 0.050 0.10
17,5000 2100 0.10 | 0.20 16,5000 1700 0.0500 0.10 11,5000 1300 0.050, 0.10
17,5000 2100 0.10 | 0.20 16,5000 1700 0.050 0.10 11,5000 1300 0.050 0.10
17,5000 2100 0.10 | 0.20 16,5000 1700 0.0500 0.10 11,5000 1300 0.050 0.10
16,00000 1700 0.050 0.150 15,0000 1400 0.030 0.050 oo oo oo oo
16,0000 1700 0.050} 0.150 15,0000 1400 0.030 0.050 oo oo oo oo
14,0000 1400 0.050 0.150 13,0000 1100 0.030 0.050 oo oo oo oo
13,0000 1200 0.030 0.10 12,5000 1000 0.0100 0.030} 0o 00 00 00
14,0000 2000 0.1200 0.24[0 12,5000 1700 0.060 0.120} 9,1000 1200 0.060 0.120
14,0000 2000 0.1200 0.24[ 12,5000 1700 0.060 0.12] 9,1000 1200 0.060 0.120
12,5000 1700 0.060 0.180 12,0000 1400 0.0400 0.06[} oo oo oo oo
11,00000 1300 0.0600 0.18[ 11,0000 1100 0.0400 0.060} [mn 00 00 00
12,0000 2100 0.140 0.280 12,0000 1700 0.0700 0.140 7,8000 1200 0.0700 0.150
11,0000 1700 0.0700 0.210 11,0000 1400 0.040 o0.070 oo oo oo oo
9,0000 1200 0.0400 0.14[ 9,1000 1000 0.0100 0.04[} [myn 00 00 00
12,0000 2100 0.150 0.30 12,0000 1800 0.0800 '0.15[] 7,3000 1200 0.0800 0.150
10,00000 1700 0.080 0.230 10,5000 1500 0.0500 0.08[} oo oo oo oo
9,2000 1300 0.050} 0.150 9,4000 1200 0.010 0.050 oo oo oo oo
8,000 1000 0.050 0.150 8,2000 900 0.010 0.050] oo 00 0o 00
11,0000 2100 0.160 0.320 11,0000 1800 0.080 0.1604 6,800 1200 0.080 0.160
9,9000 1700 0.0800 0.24[ 9,9000 1500 0.050 0.08[} oo oo O O
8,8000 1400 0.0800 0.24[ 8,8000 1200 0.050 0.080 oo 00 0od 00
7,7000 1100 0.050 0.160 8,2000J 1000 0.0100 0.05[} 00 00 00 00
11,0000 2700 0.1800} 0.360 11,0000 2200 0.090 0.180} 6,7000 1500 0.090 0.180
10,0000 2200 0.1800 0.36[ 9,7000 1800 0.090 0.18[ 6,0000 1200 0.090 0.180
9,0000 1800 0.090, 0.270 8,8000 1500 0.050 .0.090! oo oo oo oo
7,6000 1200 0.0500 0.18[ 7,3000 1000 0.020 0.050} [myn 00 00 00
13,5000 4500 0.20 | 040 12,0000 3500 0.10 | 0.20 7,5000 2400 0.10 | 0.20
13,5000 4500 0.20 | 040 12,0000 3500 0.10 | 0.20 7,5000 2400 0.10 | 0.20
11,5000 3300 0.20 | 0.40 10,5000 2600 0.10 | 0.20 6,5000 1800 0.10 | 0.20
9,6000 2300 0.20 | 0.40 8,8000 1800 0.10 | 0.20 5,4000 1200 0.10 | 0.20
8,6000] 1900 0.10 | 0.30 7,9000 1500 0.060 0.10 4,9000 1000 oo oo
7,6000 1500 0.10 | 0.30 7,0000 1200 0.060 0.10 oo oo oo oo
7,5000 3400 0.30 | 0.60 7,0000 2600 0.150 0.30 4,0000 1800 0.150 0.30
6,50000 2400 0.30 | 0.60 5,8000 1800 0.1500 0.30 3,6000 1200 0.150, 0.30
6,5000 2400 0.30 | 0.60 5,8000 1800 0.150 0.30 3,6000 1200 0.150 0.30
5,9000 1900 0.150 0.450 5,300 1500 0.090 0.150] oo 00 0o 00
5,800 3400 0.40 | 0.80 5,3000 2600 0.20 | 0.40 3,0000 1500 0.20 | 040
4,8000 2400 0.40 | 0.80 4,4000 1800 0.20 | 0.40 2,7000 1200 0.20 | 0.40
4,8000 2400 0.40 | 0.80 4,4000 1800 0.20 | 0.40 2,7000 1200 0.20 | 0.40
4,400 190 0.2 0.6 4,000 150 0.12 | 0.2 00 00 00 00
——ada
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1000000000000000000000000O00O000O0 1. Use arigid and precise machine and holder.C]
200000000000000O0O0O000O0OOOOOOOCOOOOOOOBO 2. Use a suitable cutting fluid with high smoke retardant properties.[]
300000000DLO000OO0O0DOO0O00DOOO0O0DOOO0O0DODOOO0DOOOOODO 3. When using low speed machines, use the maximum speed and adjust
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the feed rate.O]

4. During heavy load operations such as corner processing, reduce the

speed and feed.[

5. The run out of the end mill should be within 10 p m after chucking.O
6. When FX-RB-EBD is used, please reduce cutting speed and feed speed by 20%.



D D D D D D GOD D D D Ultra FX60 series Endmills D D D D D D 60'] D D D Ultra FX60 series Endmills

200000000 Oooobooon 20000000 D000 bOOo obobooono
2 Flutes:Ball nose end for super precise operation 2 Flutes: Long neck: Ball nose end for super precise operation

FX—EBD—G FX-LN-EBD-6
P ) E ) e E

gooooooooooobooooboooobooobooooooboono oOobOoooooooOoOOOOOObOOOOOOOOooboODOo

gooooooooooooo oodooooboooooooooboooobooon
Ball nose end mill for high speed operation. Maximizes the performance of high  Long neck type of ball nose end mill for high speed operation. Maximizes
speed and high precision machining centers. performance of high speed and high precision machining centers.
e (10 oooooooo e ROO 0.005 e (10 gooooooo e RO 0.005
Tool Material Micro Grain Carbide Tolerance of Radius Tool Material Micro Grain Carbide Tolerance of Radius
e 10O FEXOODOoOoo e 1000 30° e 10O O FXOOOODOO e 10000 30°
Surface Treatment  FX coating Helix Angle Surface Treatment ~ FX coating Helix Angle
0 0 O00mmI Unit:mmO 0 0 O0mmD Unit:mm0O
m{nfu\CAEN L ENENER (0 | OO 000000 |00 (000 |(eeyegsctEuinisig N0 OO0 0000000 |00 (000
EDP No. Rx L1 L Lc d d2 Stock (Yen) EDP No. Rx L1 L Lc d d2 Stock (Yen)
8544402 | RO.1 50 02| 6 - e 12,800 8544505 | R0.25x 2.5 | 60 05| 6 |045] e [13,400
8544403 | RO0.15 50 03| 6 - e 12,100 8544506 | R0.3 x 3 60 | 06| 6 |055| e [13,400
8544404 | RO0.2 50 0.4 6 - ° 12,100 8544508 | R0.4 x 4 60 0.8 6 0.75| e 13,400
8544405 | RO0.25x 1.5 50 05| 6 |045| e |11,600 8544510 | R0.5 x 5 60 | 1 6 | 095| e [12,100
8544806 | R0O.3 x 1.1 50 06| 6 |055| e |11,600 8544512 | R0.6 x 6 60 12| 6 115 e (12,100
8544406 | R0.3 x 1.8 50 0.6 6 055| e 11,600 8544514 | R0.7 x 7 60 1.4 6 1.35| e 14,200
8544808 | R0.4 x 1.5 50 0.8 6 0.75| e 11,600 8544515 | R0.75x 7.5 | 60 1.5 6 145| o 12,700
8544408 | R0.4 x 2.4 50 08| 6 |0.75| e [11,600 8544516 | R0.8 x 8 60 16| 6 1.55| e (14,200
8544810| R0.5 x 1.8 50 1 6 095| e 10,500 8544518 | R0.9 x 9 60 1.8 6 1.75| e 14,200
8544410| R0O.5 x 2.5 50 1 6 095 e 10,500 8544520 R1 x 10 60 2 6 195| e 12,700
8544812 | R0.6 x 2.2 50 12| 6 |1.15| e 10,500 8544525 | R1.256x 12,5 | 60 25| 6 |24 e 13,600
8544412 | R0.6 x 3 50 12| 6 |115| e 10,500 8544530 | R1.5 x 15 70 | 3 6 |285| e [13,600
8544414 | R0O.7 x 3.5 50 1.4 6 135 e 12,400 8544535 | R1.75x 17.5 | 70 3.5 6 335 e 15,000
8544815 | R0.75x 2.7 50 15| 6 |1.45| e 11,000 8544540 | R2 x 20 70 | 4 6 |3.85| e |13,600
8544415 | RO0.75x% 3.8 50 1.5 6 145 o 11,000 8544550 | R2.5 x 25 80 5 6 4.85| e 14,600
8544416 | R0.8 x 4 50 16| 6 |155| e 12,400 8544560 | R3 x 30 90 | 6 6 |585| e [15,400
8544418 | R0.9 x 4.5 50 1.8 6 1.75| e 12,400 e 0000000 e O Standard stock item.
8544820 | R1 x 3.6 50 2 6 195| e 11,000
8544420 | R1 x 5 50 2 6 195| e 11,000
8544425 | R1.25x 5 50 | 25| 6 |24 e 11,800 b 1500
8544430 | R1.56 x 6 50 3 6 2.85| e 11,800 ° !
8544435 | R1.75%x 6 50 | 35| 6 |335| e |13,000 gii, e e e -2
8544440 R2 x 6 50 | 4 6 [385| e |11,800
8544450| R2.5 x7.5 | 50 | 5 6 |485| e [12,600 ¢
8544460 R3 x9 50 | 6 6 |585| e |13,400 Le
e 0D IDDOD e O Standard stock item. = .
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FX-EBD-6 ULTRA FX 2 FLUTES BALL NOSE END FOR SUPER PRECISE OPERATION
00000000000000 OO0O000000 DDDDDDDDDD‘DDDD%%%D@EEEDD%%%DDJ
0000 | MILD STEELSICARBONT ALLOY STEELSO HARDENED STEELSIU STAINLESS STEELSO oooo oooo
MATERIAL ’ 4500 55HRC)O [0 60HRC)O
SS400D355/CDF2C250|:| SCMOSKTOSKSOSKD( SKTOSKDINAKS50HPM1L  (NONFREE-CUTTING)D ( e ) (55 6OD C)
00 750N/mm?0 0 0 030HRCO O 713001 38HRCI [ | SUS304.SKT SKONAKSOHPNSOY
ooo 00000 ODO00O00O) ODO0000] OD0O0D00O O0O00O0] O0O000) 00000 00000 00000 00000l oooog ooooag
SPEED[ FEEDO SPEED[ FEEDO SPEED[ FEEDD SPEED[ FEEDO SPEED[ FEEDO SPEED[ FEEDO
R (min1) (mm/min) (mint) (mm/min) (min-1) (mm/min) (min1) (mm/min) (mint) (mm/min) (mint) (mm/min)
RO.1 32,000 380 32,000 380 32,000 355 32,000 320 32,000 150 32,000 1250
R0.15 32,000 480 32,000 480 32,000 460 32,000 420 32,000 230 32,000 1900
R0.2 32,000 585 32,000 560 32,000 510 32,000 510 32,000 305 32,000 2550
R0.25 32,000 735 32,000 640 32,000 575 32,000 510 32,000 380 32,000 3200
R0.3 32,000 880 32,000 690 32,000 690 32,000 610 32,000 460 32,000 3800
R0.4 32,000 1,150 32,000 920 32,000 920 32,000 815 32,000 610 23,500 38001
R0O.5 32,000 1,450 32,000 1,150 32,000 1,150 32,000 1,000 28,500 680 19,000 3800
R0.75 27,500 1,850 27,500 1,450 27,500 1,450 27,500 1,300 22,000 790 12,500 3800
R1 25,000 2,300 25,000 1,800 25,000 1,800 22,000 1,400 19,000 910 9,500 3800
R1.5 19,000 2,600 19,000 2,050 16,500 1,800 14,500 1,400 12,500 910 6,350 3800
R2 15,500 2,850 14,000 2,050 12,500 1,800 11,000 1,400 9,500 910 4,750 3800
R2.5 12,500 2,850 11,000 2,050 10,000 1,800 8,900 1,400 7,600 910 3,800 3800
R3 10,500 2,850 9,500 2,050 8,450 1,800 7,400 1,400 6,350 910 3,150 380
Jonee aa pit W /7/7:‘36‘ da pfO
OO0OO0OROO0S5| 0.05D| 0.2DO 7 Z W %
DEPTHO 0.50R 0.1D 0.2D pf
OF CUT
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1. Use a rigid and precise machine and holder.0J

2. Use a suitable cutting fluid with high smoke retardant properties.

gdgood HIGH-SPEED LIGHT MILLING
& Caution: Sparks generated during operation or heat caused by tool breakage
can cause fire. Be sure to use all proper fire-prevention measures.
oooooO0ooooog
00000000000000 00000000 |00000000000000A 3 0o0o0ooooh
0000 | MILD STEELSICARBOND ALLOY STEELSO HARDENED STEELSO0 STAINLESS STEELSO oooo oooo
WORKD STEELSICAST IROND TOOL STEELSO PREHARDENEDU HARDENED STEELS[ HARDENED STEELS[ HARDENED STEELSD
MATERIAL | SS4000S55COFC2500 SCMOSKTOSKSISKDL] 3 EeL st REE cy TG PN e (4501 55HRC)0] (550 60HRC)O
0.0 750Nimm?0 0 DO3oHRCO | SKTESKDINAKSS HPMLE | S304.5kT SKDNAKSD HPVSO = o
000 SRR 0 380 45HRCO O
ooo gooboO|f ooboOl OboooO) boooOOol booboOo] obobool obOboo0O) ooooO) OobOobO|) bobog boooOg boobo
SPEEDO FEEDO SPEEDO FEEDO SPEEDO FEEDO SPEEDO FEEDO SPEEDO FEEDO SPEEDO FEEDO
R (min't) (mm/min) (min) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min) (mm/min) (min-1) (mm/min)
RO.1 50,000 640 50,000 560 50,000 560 50,000 480 32,000 290 32,000 2900
R0.15 50,000 930 50,000 840 50,000 840 50,000 720 32,000 440 32,000 4400
R0O.2 50,000 1,200 50,000 1,100 50,000 1,100 50,000 960 32,000 585 32,000 5850
R0.25 50,000 1,450 50,000 1,400 50,000 1,400 50,000 1,200 32,000 735 32,000 7350
R0O.3 50,000 1,650 50,000 1,650 50,000 1,650 50,000 1,400 32,000 880 32,000 88001
R0.4 50,000 2,200 50,000 2,200 50,000 2,000 50,000 1,900 32,000 1,150 32,000 1,1500
R0O.5 50,000 2,800 50,000 2,800 50,000 2,500 50,000 2,400 38,000 1,700 32,000 1,4500
R0O.75 50,000 4,200 50,000 4,200 46,500 3,450 46,500 3,300 28,500 1,700 26,500 1,80000
R1 44,500 4,950 41,000 4,550 35,000 3,500 35,000 3,350 25,000 2,600 19,500 1,80000
R1.5 29,500 4,950 27,500 4,600 23,000 3,500 23,000 3,350 19,000 2,600 13,000 1,80000
R2 22,000 4,900 20,500 4,600 17,500 3,500 17,500 3,350 14,000 2,600 9,900 1,80000
R2.5 17,500 4,900 16,500 4,600 14,000 3,500 14,000 3,350 11,000 2,600 7,950 1,80000
R3 14,500 4,850 13,500 4,500 11,500 3,450 11,500 3,300 9,500 2,600 6,600 1,800
oooono 1
aa pf0 Wﬂf
0.02D ] 0.05D N aa
DEPTHO
OF CUT pf
l00000oooooooooooooooooooooooooooooooog 1. The indicated speeds and feeds are for high speed light milling with high speed /
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high precision machining centers.0

w

] SI

moke retardant properties

Tools can cause sparks. Do not use flammable fluids
We recommend using an air blow. If using cutting fluids, use a high quality fluid with



PRODUCTS INFORMATION

00000000 Recommended milling condition

TOOL COMMUNICATION

OO00O0OFRXeOUOUOOO 20000000 ODO0OoO0OoO0oOO0oOO0oOOoooaon
FX-LN-EBD-6 ULTRA FX 2 FLUTES BALL NOSE END WITH LONG NECK FOR SUPER PRECISE OPERATION
0000000000000 OCOO000000 DDDDDDDDDDEDDD%%%%%SEDD%%%DD
0000 | MILD STEELSICARBOND ALLOY STEELSO HARDENED STEELSIU STAINLESS STEELSO oooo oooo
WORKD STEELSICAST IROND TOOL STEELSD PREHARDENEDD PARDENED STEELST. | HARDENED STEELSD HARDENED STEELS[
MATERIAL | SS4000S55CIFC25001| SCMISKTISKSISKDO| gy rreeinoe Ul NG ¥ (NoNFREE-CUTTING) (450 SSHRC)D (550 60HRC)D
0 0 750N/mm?0 0 0 030HRCO O SUS304,SKT,SKD,NAK80,HPMS50
i 0 300 38HRCU O 0 380 45HRCO [J
gop | DOOOO 00000l 00000 00000 00000 00000l 00000 00000( 00000] 00000 00000 00000
SPEEDL| FEEDO | SPEEDO| FEEDO | SPEEDO| FEEDO | SPEEDO| FEEDO | SPEEDO| FEEDO | SPEEDO| FEEDO
R (min-1) (mm/min) (mint) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (mint) (mm/min) (mint) (mm/min)
R0.25 32,000 290 32,000 320 32,000 230 32,000 205 26,500 140 22,900 1400
R0O.3 32,000 350 32,000 345 28,000 240 27,000 205 23,000 145 19,000 1400
R0.4 27,000 400 27,000 385 23,000 265 21,000 210 19,000 160 14,300 1400
RO.5 23,500 430 23,500 420 20,500 295 17,500 220 16,500 175 11,500 1400
R0O.75 17,500 480 17,500 470 15,500 335 12,000 230 12,000 190 7,650 1400
R1 14,500 530 14,000 500 12,500 360 10,000 255 9,200 195 5,750 1400
R1.5 10,000 550 9,500 510 8,450 365 6,750 255 6,150 195 3,800 1400
R2 7,600 555 7,150 515 6,350 365 5,050 255 4,600 195 2,900 1400
R2.5 6,100 560 5,700 510 5,050 360 4,050 255 3,650 195 2,300 1400
R3 5,050 555 4,750 510 4,200 360 3,350 255 3,050 195 1,900 140
ooooo Y
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OF CUT

1000000000000D0000000O00O00O0O0O0O000O0

1. Use a rigid and precise machine and holder.0J
2000000000000000000O0O0O0OO0DO0O0DDOO0OODOODO

2. Use a suitable cutting fluid with high smoke retardant properties.

&Safe use of cutting tools

e Use safety cover, safety glasses and
safety shoes during operation.

e Do not touch cutting edges with bare
hands.O

e Do not touch cutting chips with bare
hands. Chips will be hot after cutting.]

e Stop cutting when the tool becomes dull.

0SG CORPORATION

3-22 Honnogahara, Toyokawa-city, Aichi-pref., 442-8543 Japan(
Phone: (0533)82-1118/1119 Facsimile : (0533)82-11360]
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e NOODOOOODOOOOODOOOODOO

e Stop cutting operation immediately if
you hear any strange cutting sounds.J

e Do not modify tools.O

e Please use correct tools for the
operation.Check dimensions to ensure

e 00000 OOODOOODDOOOOO proper selection.
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