


FRESAS DE TOPO RETO - MICRO DIAMETRO - 2 CORTES

Work Material SS.SC,FC15t)s;£|50HB SCM.NAK.HI;:«::EQSHRC 40~50HRC SUS304,316 ﬁ?c;:?ﬂgc
Carbon Steels, Cast rons Pre-Hardened Soels Hardened Steels Stainless Steels TitaniumAlloys
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Quiside Diameter{  min’' mm/min min™! mm/min min™! mm/min min™ mm/min min”’ mm/min
02 (32000 130(32000 120(32000 100(32000 90(19000 30
03 (32000 190|32000 17024000 120(29000 120({14000 30
04 (32000 260(29000 210(18000 120121000 120({11000 30
05 (29000 29023000 210114000 110[17000 120| 8600 30
06 |27000 32021000 230(13000 120(16000 130| 8000 40
08 20000 32016000 230(10000 130(12000 130 6000 40
ap 1D
ae 0 05D(D<1)0 1D(D=1) 0 05D 0 05D(D<1)0 1D(D=1)
a| 0 3D(D<1)0 5D(D=1) 02D 0 3D 01D
Grooving Side Milling
Q' 1.When using low speed machines, use the maximum speed and adjust the feed rate.
«© 2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
@ e g 3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.

ae

4.Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO RETO - LONG NECK - 2 CORTES

\ Work Material

150~250HB

25~35HRC

35~45HRC

45~55HRC

Carbon Steels, Alloy Steels | Stainless Steels, Mold Steels Pre-hardened Steels Hardened Steels
150~250HB 25~35HRC 35~45HRC 45~55HRC
\ Milling Conditions ‘
Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Qutside Diameter| Effective Length min”! mm/min min”’ mm/min min”' mm/min min’ mm/min
02 05 |50000 300( 50000 270150000 240| 50000 210
02 1 50000 300| 50000 27050000 240150000 210
03 1 50000 500150000 450| 50000 400)| 42000 300
03 2 50000 500| 50000 450150000 400( 42000 300
03 3 50000 500({ 50000 450(45000 400( 42000 300
04 2 50000 750150000 68050000 560( 34000 340
04 3 50000 750150000 680| 50000 560| 34000 340
04 4 50000 750| 50000 680( 35000 560| 34000 340
05 2 50000 900| 43000 77030000 450| 25000 320
05 4 50000 900| 43000 77030000 450(25000 320
05 6 48000 860(41000 730(29000 430|24000 300
06 2 50000| 1000|{43000 850( 30000 50025000 350
06 4 50000] 1000|43000 85030000 50025000 350
06 6 42000 840| 36000 710( 25000 420(21000 290
06 8 32000 640| 27000 540(19000 32016000 220
07 2 45000 990| 38000 840|27000 500(23000 350
0.7 A 45000 990| 38000 840( 27000 500( 23000 350
07 6 36000 790| 31000 670(22000 400(18000 280
07 8 36000 79031000 670(22000 400(18000 280
07 10 [28000 620( 24000 530(17000 31014000 220
08 & 40000| 1000|34000 850( 24000 50020000 350
08 6 40000 1000|34000 850| 24000 500(20000 350
08 8 32000 800(27000 680| 19000 400| 16000 280
08 10 |24000 60020000 510| 14000 300(12000 210
08 12 124000 600| 20000 510{14000 300| 12000 210
09 6 36000| 1190({31000| 1010{22000 600| 18000 420
09 8 30000 990|26000 840( 18000 500 15000 350
09 10 |30000 99026000 840{18000 500| 15000 350
1 4 32000 1280]27000 900| 22000 640| 11000 300
1 6 32000 1280]|27000 900| 22000 64011000 300
1 8 32000| 1280|27000 900( 22000 640(11000 300
1 10 |26000| 1040|22000 730{18000 520] 9000 250
1 12 |126000| 1040(22000 730]18000 520 9000 250
1.0 6 21000| 1130|18000 790{ 15000 570| 7000 300
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FRESAS DE TOPO RETO - LONG NECK - 2 CORTES

Work Material 150~250HB 25~35HRC 35~45HRC 45~55HRC
Carbon Steels, Alloy Steels | Stainless Steels, Mold Steels Pre-hardened Steels Hardened Steels
150~250HB 25~35HRC 35~45HRC -45~55HRC
\ Milling Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Quiside Diameter | Effective Length min' | mm/min | min" | mm/min | min’ mm/min min" | mm/min
15 8 21000f 1130(18000 790( 15000 570( 7000 300
15 10 [21000| 1130|18000 790115000 570 7000 300
156 12 121000| 1130|18000 790(15000 570 7000 300
15 14 117000 920(14000 640112000 460| 6000 260
15 16 |17000 920(14000 64012000 460| 6000 260
15 18 17000 920114000 640(12000 460 6000 260
15 20 112800 69011000 480( 9000 350 6000 260
2 6 16000| 1120(14000 780111000 560| 6000 360
2 8 16000| 1120{14000 780111000 560| 6000 360
2 10 |16000| 1120|14000 780[11000 560( 6000 360
2 12 |116000| 1120[14000 780(11000 560| 6000 360
2 14 |16000| 1120]14000 780(11000 560| 6000 360
2 16 |16000| 1120|14000 78011000 560| 6000 360
2 18 112000 840(10000 590| 8000 420( 5000 300
2 20 112000 840(10000 590| 8000 420{ 5000 300
3 8 11000 1760 9000| 1230| 8000 880| 4000 450
3 10 11000 1760 9000| 1230| 8000 880| 4000 450
3 12 |11000| 1760 9000| 1230| 8000 880| 4000 450
3 14 |11000| 1760 9000| 1230 8000 880| 4000 450
3 16 [11000| 1760| 9000 1230 8000 880| 4000 450
3 18 |11000| 1760 9000| 1230| 8000 880| 4000 450
3 20 |111000| 1760 9000| 1230| 8000 880| 4000 450
3 25 8000| 1280| 7000 900| 6000 640| 3000 330
4 12 8000| 1440| 7000| 1010| 6000 720| 3000 420
4 20 8000| 1440| 7000 1010| 6000 720| 3000 420
4 29 8000| 1440| 7000( 1010| 6000 720 3000 420

Grooving Side Milling Qe 1.When corner processing, reduce the feed rate by approximately half.

2.Recommend non water soluble cutting fluid.
3.To achieve flute depth, sequential use of each neck length is most effective.
4.The run out of the end mill should be in 10um after chucking.

I ©
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FRESAS DE TOPO RETO - 2 CORTES

L% Ss.m?:gﬂﬁ SCM.N%%-II;:%:WRC Hm::d 45~55HRC SQSSM.MG mﬁﬂgg
Carbon Steels, Cast rons oo Honkineil Stacis s Hardened Steels Stainless Steels Titanium Alloys
150~250HB 25~35HRC 25~35HRC 45~55HRC 20~45HRC
Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation | Feed
asiéeDianete|  min”" | mm/min| min" | mm/min| min? | mm/min| min? | mm/min| min" | mm/min| min”" | mm/min
2 |11200| 340(10500] 240| 7300] 130| 5300, 80| 5300 90| 3300 50
4 6400{ 460| 6000 320| 4200/ 180| 3000 110| 3000; 130| 1900 70
6 4600[ 550| 4300[ 390| 3000, 210| 2200[ 130| 2200[ 150| 1400 80
8 3400 550| 3200f 390| 2200| 210| 1600 130| 1600[ 150| 1000 80
10 2800/ 560| 2600[ 390| 1800/ 210(| 1300 130| 1300 150| 800 80
12 2300| 560| 2200 400| 1500/, 210| 1100{ 130| 1100/ 150| 700 80
16 1700, 450| 1600/ 320| 1100{ 180| 800 100| 800/ 110| 500 60
20 1350 380 1300 280| 900] 160| 650 90| 650 100 400 50
ap 1 5D 1D 1 5D 1D
ae 01D 0 05D 0 02D 01D 0 05D
ap 0 5D 0 3D 0 05D 0 5D 0 05D
Grooving Side Milling
@ 1.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
= 2.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
w© % 3.Adjust milling condition when unusual vibration, different sound occur by cutting.

N eikon .




FRESAS DE TOPO RETO - 2 CORTES
MEDIA - LONGA - EXTRA LONGA

u : §S,SC,FC150~250HB [SCM,NAK,HPM25~35HRC 4‘0-50HRC SUS304,316 ﬁ%ﬂm
Y WG sy IO Hardened Steels Stainless Steels Tl
7 150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
QuisideDiameter\  min™ | mm/min | min? | mm/min | min? | mm/min | min? | mmmin | min" | mm/min
3 8500 370| 5500 210| 4000 180| 5500 160 2600 60
4 6600 400| 4500 220| 3000 190| 4000 160 2000 60
6 4800 480 3000 240| 2500 190 3000 240| 1200 60
8 3600 500| 2200 300 2000 200 2000 260 1000 70
10 2800 500 1800 300 1500 2001 1700 270 800 80
12 2400 470| 1500 270 1200 190| 1500 250 700 70
16 1800 320 1100 210 800 150| 1000 180 500 60
20 1400 250 900 160 700 120 820 150 400 50
ap 3D
Depth ofcut | @e 0 05D 002D | 005D | 002D
Side Milling
= 1.Use highly rigid machining center(BT50).
© 2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
4 Adjust milling condition when unusual vibration, different sound occur by cutting.
de




FRESAS DE TOPO RETO - 4 CORTES

Conventional Condition

o ssms&z:ons SCMNA&-I&%HRC 35~45HRC 45~55HRC Sl..ISSM.31 6 %5&
l _ Carbon Steels, Castirons |  Pre-Harened Sieeis Hardened Steels Hardened Steels Stainless Steels TitaniumAlloys
150~250HB 25~35HRC 25~35HRC 45~55HRC 20~45HRC
e
Conditions
Rotation Feed Rotation Feed Rotation Feed | Rotation Feed Rotation Feed Rotation Feed
QusdeDaneter min”' | mm/min | min" | mm/min| min? | mm/min| min? | mmmin| min? | mmimin| min' | mm/min
2 [12800; 570|12000/ 380 8300] 230| 6000/ 150| 6000 130| 3700 70
4 6800/ 730| 6400[ 490| 4400| 300| 3200[ 200| 3200 170| 2000 90
6 4600{ 770| 4300/ 520| 3000{ 320| 2200 210| 2200 180| 1400/ 100
8 3400f 770] 3200{ 520| 2200, 320| 1600 210| 1600/ 180| 1000[ 100
10 2800[ 780| 2600f 520| 1800/ 320| 1300/ 210| 1300 180| 800/ 100
12 2300f 780| 2200{ 530| 1500; 320| 1100/ 210| 1100 180| 700[ 100
16 1700{ 650| 1600/ 420| 1100 280| 800| 170| 800/ 150 500 80
20 1350] 600| 1300f 380| 900/ 260| 650/ 150| 650 140| 400 75
ap 1 5D 1D 1 6D 1D
ae 01D 0 05D 0 02D 01D 0 05D
ap 0 5D 02D 0 05D 0 3D 01D
High Speed Milling
\ Wt At ss.m S&E:OHB SGM.NA&{BMM%MHRC 35~45HRC 45~55HRC 8983N.316
Carbon Steels, Cast Irons Hardened Steels Hardened Steels Stainless Steels
150~250HB 25~35HRC 25~35HRC 45~55HRC
Condns
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
QusideDaneter) min”' | mm/min | min" | mm/min| min? | mm/min| min? | mm/min| min? | mm/min
2 47800/ 2200 |47800[ 1600 39800/ 1200 31800/ 900 (15900 400
4 23900[ 2600 [23900( 1900 [19900| 1400 |{15900( 1100 | 8000| 490
6 16000] 2700)16000] 200013300/ 1500 (10600 1200 | 5300( 510
8 12000( 2700 [12000( 2000 {10000/ 1500 | 8000/ 1200 | 4000, 520
10 9600 2700 | 9600 2000 | 8000| 1500 | 6400/ 1200| 3200{ 520
12 8000 2700 | 8000 2000 | 6700 1500 | 5300| 1200| 2700{ 520
16 6000{ 2200 | 6000] 1600| 5000{ 1200| 4000| 900| 2000/, 450
20 4800/ 2000 | 4800 1400| 4000[ 1100| 3200| 750| 1600/ 380
ap 1 5D 1D 1 5D
Depth of cut| e 0 05D 0 02D 0 05D
Grooving Side Milling
8 % l 1.:}!:1:; 33::?:;?. Stainless Steels, reduce the rotation to 60%, and the feed to 40%
a s 2.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
1 = 3.Adjust milling condition when unusual vibration, different sound occur by cutting.

' _-\\F\ o
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FRESAS DE TOPO RETO - 4 CORTES

(PARA ACO INOX)
Conventional Condition
ss'm Ms;ngHB SCM.%E:&S;Z!SHRC 35~45HRC 45~55HRC Sl:ls304,316 %ﬂjﬂ?g
Do iy Caaetons | - PishaerndSiash Hardened Steels Hardened Steels Stainless Steels TiankmAlloys
150~250HB 25~35HRC 25~35HRC 45~55HRC 20~45HRC
Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation | Feed | Rotation Feed | Rotation | Feed
min”' | mm/min | min? | mm/min| min? | mm/min| min" | mm/min| min? | mmimin| min? | mm/min
2 |12800] 570(12000] 380| 8300f 230| 6000] 150| 6000 130| 3700 70
4 6800] 730| 6400{ 490| 4400{ 300| 3200 200( 3200[ 170| 2000 90
6 4600[ 770| 4300, 520| 3000 320| 2200 210| 2200 180| 1400, 100
8 3400{ 770| 3200, 520| 2200| 320| 1600 210| 1600 180| 1000 100
10 2800 780| 2600f 520| 1800 320| 1300 210| 1300/ 180| 800 100
12 2300[ 780| 2200| 530(| 1500, 320| 1100 210| 1100[{ 180| 700 100
16 1700 650| 1600] 420( 1100{ 280| 800/ 170| 800/ 150| 500 80
20 1350 600| 1300 380( 900[ 260| 650, 150| 650, 140| 400 75
ap 15D 1D 1 5D 1D
ae 01D 0 05D 0 02D 01D 0 05D
ap 0 5D 0 2D 0 05D 0 3D 01D
Grooving Side Milling
! 1.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3[% 2.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
o 3.Adjust milling condition when unusual vibration, different sound occur by cutting.
& //' _.de




FRESAS DE TOPO RETO - 4 CORTES

MEDIA - LONGA - EXTRA LONGA

ks §8,SC,FC150~250HB | SCM,NAK,HPM25~35HRC 40~50HRC SUS304,316 %?&:‘SHRC
izl S iy ey OO (A v S TR Hardened Steels Stanless Stesls ——
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
QuisideDizmeter\  min™' | mm/min | min" | mm/min min' | mm/min | min" | mm/min min' | mm/min
3 8500 370 5500 210| 4000 180| 5500 160| 2600 60
4 6600 400( 4500 220| 3000 190| 4000 160 2000 60
6 4800 480( 3000 240( 2500 190| 3000 240| 1200 60
8 3600 500| 2200 300| 2000 200 2000 260| 1000 70
10 2800 500( 1800 300| 1500 200 1700 270 800 80
12 2400 470 1500 270| 1200 190| 1500 250 700 70
16 1800 320( 1100 210 800 150 1000 180 500 60
20 1400 250 900 160 700 120 820 150 400 50
ap 3D
Depthof cut | @e 0 05D | oo02b | 005D | 002D
Side Milling
N 1.Use highly rigid machining center(BT50).
© 2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
4.Adjust milling condition when unusual vibration, different sound occur by cutting.
de
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FRESAS DE TOPO RETO - 6 CORTES

Conventional Condition

Mold Steels Alloy Steels
45~55HRC 35~45HRC ~35HRC
Condtors
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
QuisideDizneter  min' | mm/min | min? | mm/min | min” mm/min | min"' | mm/min | min? | mm/min
4 2400 180| 4000 490| 8000| 1600| 2800 180| 8000| 1600
5 1900 220| 3200 490 6200 2000| 2200 230| 6200 2000
6 1600 250| 2700 490 5300( 2000| 1900 230| 5300| 2400
8 1200 280| 2000 490| 4000( 2000| 1400 230| 4000| 2400
10 1000 300| 1600 630| 3200 2000| 1100 230| 3200| 2400
12 800 350 1300 570| 2700 2100 930 300 2700( 2400
16 640 220| 1100 360 2000( 1900 700 270| 2000( 2000
20 480 180 800 1600 1600 560 240 1600| 1600
ap 1 5D 1 5D 1 5D 1 5D 1 5D
ae 0 05D 01D 01D 01D 01D
ar|0 005 MAX. 01D 01D 01D 01D
Grooving Side Milling
1.Use in wet condition in case of Stainless Steels.
o] 2.Recommend dry process in case of hign speed milling.
8 1: o | 3.Adjust milling condition when unusual vibration, different sound occur by cutting.
/’4 ae
High Speed Condition
| SEE | EERL | B
45~55HRC 35~45HRC ~35HRC
Condlon
Rotation Feed Rotation Feed Rotation Feed
QuisideDiameter  min™" | mm/min min” mm/min min’! mm/min | 1.Recommend dry process in case of hign speed milling.
4 [24000] 3200[24000] 4600[24000] 4800 *fintsonsommy mononusual vibation,
5 19200| 4000(19200| 5800(19200( 6000
6 16000 4000|16000| 5800|16000| 6000| Side Miling
8 12000/ 4000[/12000| 5800(12000| 6000
10 9500| 4200|[10000| 5700|10000| 6000 B
12 8000| 4600| 8000| 5300| 8000| 7600 =
16 6000| 4000 6000| 5300| 6000| 7600 ae
20 4800| 3000( 5000| 5000| 5000| 7000
ap 1~1. 8D 1=1.5D 1~1 8D
Depthofcut|@ae] 0 02~0 05D 0 05D 01D




FRESAS DE TOPO ESFERICO - MICRO DIAMETRO - 2 CORTES

Conventional Condition

Wnrkllmiall SC,FC SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC
Clue | M| gemeiss | geesteh | uertess | e seo
30~38HRC 38~45HRC 45~55HRC 55~60HRC
Milling
Conditions
R Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius(mm) min' | mm/min | min' | mm/min| min" | mm/min| min? | mm/min min” [ mm/min | min”" | mm/min
01 32000 320]32000] 32032000/ 300(32000] 250[32000| 160][32000] 125
0 15 [32000] 48032000/ 480(32000/ 450(32000| 375[32000[ 240[32000] 190
0 2 [32000] 600|32000| 60032000/ 520(32000| 500[32000| 320([32000] 255
0 25 |32000] 75032000 650(32000] 620]|32000/ 600(32000] 400[32000/ 320
0 3 |32000] 900(32000[ 700(32000/ 700[32000| 640][32000] 480[32000] 380
0 4 [32000] 1200 |32000f 100032000/ 920[32000| 850[32000] 64025000 400
0 5 [32000] 1500 |32000{ 1250[32000[ 1150 |32000| 1000 [32000| 800 [20000] 400
0 75 [32000{ 2200 |32000| 1600 |32000| 1700 [29500| 1400 [25500] 950[13500] 400
1 32000] 2900 |28500| 2100 |25000( 1800 [22000| 140019000 950[10000| 400
1.5 [21000f 2900 (19000| 210017000/ 1800 |14500| 1400 [12500] 950 6800 400
2 16000 2900 (14000 2100 [12500/ 1800 [11000[ 1400| 9500/ 950 5000] 400
ap 0.05D(R<0 5) 0 1D(R=0 5) 0.05D
Depthof cut| Pf 0 2D 01D
High Speed Condition
et SC,FC SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC
e CERRR | M| demms | pmeds | eews | o
30~38HRC 38~45HRC 45~55HRC 55~60HRC
Milling
Condif
R Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius(mm) min' | mm/min| min" | mm/min| min? | mm/min min" | mm/min| min" | mm/min| min? | mm/min
01 60000] 600 |60000/ 600|60000f 560|60000| 480 |48000| 240[48000f 180
0 15 [60000[ 90060000/ 900|60000| 840 (60000 700[48000/ 36048000/ =280
0 2 |60000| 1100 |60000{ 1100 [60000| 1000 |60000| 940 [48000| 48048000 380
0.25 |160000| 1200 [60000| 1200 |60000| 1150 |60000| 1100 |48000] 60048000/ 480
0 3 |60000| 1400 |60000{ 1400 [60000| 1300 [60000| 1200 [48000| 720[48000] 570
0 4 [60000] 1900 |60000| 1900 [60000| 1700 [60000| 1600 [48000] 960 (48000 750
0 5 [60000] 2350 |60000| 2350 |60000| 2150 [60000| 1900 [48000] 1200 [48000] 950
0 75 [60000[ 3000 |60000| 3000 |55000| 2900 |51000] 2400 [42500| 1600 (32000 950
1 48000f 4350 [45000| 3300 (41500 2900 |38000| 2400 [32000| 1600 (24000 950
1 5 |32000| 4350 [30000f 3300 |27500| 2900 |25000| 2400 [21000| 160016000 950
2 24000{ 435022000 3300 |20500| 2900 [19000| 2400 [16000| 1600 [12000] 950
ap 0 05D
Depth of cut| Pf 0.1D
D: Dia.of Mill
R: Ball Radius 0}

ap

1.When using Long Neck Type End Mills, reduce the feed to 40% of table values.
2.Use in wet condition in case of Stainless Steels.

/e

3.When using low speed machines, use the maximum speed and adjust the feed rate.
4.Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO ESFERICO - LONG NECK - 2 CORTES

Conventional Condition

: 150~250HB 25~35HRC 35~45HRC 45~55HRC
Erk Masorsl Carbon Steels, Alloy Steels sud’:ﬁgg::'s' Pre-hardened Steels Hardened Steels
150~250HB 25~35HRC 35~45HRC 45~55HRC
Milling Conditions
2 Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius| Dia. of Mill E&encg#.e\ e : & : iy : o .
mm mm min mm/min | min mm/min | min mm/min min mm/min
02| 04 1 50000 900 | 50000 810 | 50000 7201 50000 500
02| 04 1] 15 |50000 900 | 50000 810 | 50000 7201 50000 500
02|04 2 50000 800 | 50000 810] 50000 640 | 50000 500
02| 04| 25 |50000 800 | 50000 74050000 640 50000 500
02| 04 3 50000 800 | 50000 740| 50000 640 | 50000 500
02| 04 B 50000 800 | 50000 740150000 640 | 50000 500
02| 04 5 48000 480 | 46000 420150000 3501 50000 500
025] 056 2 |50000| 110050000 990 | 45000 7701 32000 500
025]| 05 4 50000 1100 | 50000 990 | 40000 700 | 29000 450
025] 05 5 |50000] 1100| 40000 790 1] 40000 700129000 450
0256] 06 6 |[50000| 1100| 40000 790131000 540129000 450
B3 L 08 2 50000| 1300|48000( 111037000 780 | 27000 520
03] 06 3 50000 1300(46000| 1060]| 35000 740125000 480
03| 06 4 150000| 1300| 43000 990 [ 33000 700 [ 24000 460
03| 06 5 142000| 1090 38000 880 | 30000 63024000 440
03| 06 6 |42000| 109033000 760126000 550124000 440
04| 08 2 |48000| 1750|36000( 118028800 840120000 500
04| 08 4 |148000| 1750|36000( 118028800 840 | 20000 500
04| 08 5 40000 | 1460 | 30000 98024000 700] 18000 420
04| 08 6 40000 | 1460 | 30000 980 | 24000 700] 18000 420
04| 08 7 |132000| 112024000 780 [ 20000 560| 18000 420
04| 08 8 |[32000] 1120]|24000 780120000 560 | 18000 420
0408 10 | 24000 8401( 21000 680 | 18000 500] 16000 380
05 1 3 |[38000| 1710/29000| 116022800 770( 16000 480
05 1 4 |138000| 1710|29000| 116022800 770116000 480
05 1 5 38000 1710|29000| 1160]|22800 770( 16000 480
05 1 6 32000 | 1440124000 960 | 19200 650 | 14500 435
05 1 7 32000 | 1440124000 96019200 650 | 14500 435
05 1 8 |32000| 1440124000 960 | 19200 650 | 14500 435
05 1 9 26000| 117020000 800 | 15600 530| 14500 435
05 1 10 [ 26000 117020000 800 | 15600 530] 13000 390
05 1 12 [ 26000 117020000 800 | 15600 530 | 13000 390
50 m




FRESAS DE TOPO ESFERICO - LONG NECK - 2 CORTES

Conventional Condition

: 150~250HB 25~35HRC 35~45HRC 45~55HRC
e gy Carbon Steels, Alloy Steels |~ Stainless Steels, Pre-hardened Steels Hardened Steels
150~250HB 25~35HRC 35~45HRC 45~55HRC
Milling Conditions
. Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius| Dia. of Mill Elme i - o i i g g =

mm mm min mm/min | min mm/min | min mm/min | min mm/min
D76] 15 8 |[13200 680| 8800 4501 22000| 150016500 1050
V78] 1.5 10 |13200 680| 8800 450]22000| 1500[16500| 1050
07561 15 12 13200 680| 8800 4501 22000| 1500|16500| 1050
075] 15 14 (17000 1160| 12750 810( 10200 520 | 6800 350
075 15 16 | 17000 1160| 12750 810| 10200 520| 6800 350
1 & 4 19000 1710 14250| 1200| 11400 770 7600 510
1 2 6 |19000| 1710|14250| 1200| 11400 770| 7600 510
1 2 8 19000 1710 14250| 1200| 11400 770| 7600 510
1 2 12 [16000| 1440|12000| 1010| 9600 650| 6400 430
1 2 14 |16000| 1440|{12000| 1010| 9600 650 | 6400 430
1 2 16 [16000| 1440|12000| 1010| 9600 650 | 6400 430
1 2 18 [12800| 1150| 9600 810| 7680 520 | 5120 350
15 3 8 12800 2180| 9600| 1530 7680 980| 5120 650
15 3 10 [12800| 2180| 9600| 1530| 7680 980| 5120 650
15 3 16 [10600| 1800| 7950| 1260| 6360 810| 4240 540
156 3 20 |10600| 1800| 7950| 1260| 6360 810| 4240 540
2 4 10 [10000| 2200| 7500| 1540| 6000 990 | 4000 660
2 4 16 |10000| 2200| 7500| 1540| 6000 990| 4000 660
2 4 20 | 10000 2200| 7500| 1540| 6000 990| 4000 660
2 4 25 8000| 1760| 6000| 1230| 4800 790| 3200 530

Grooving Side Milling ae 1.When corner processing, reduce the feed rate by approximately half.
2.Recommend non water soluble cutting fluid.

3.To achieve flute depth, sequential use of each neck length is most effective.
4.The run out of the end mill should be in 10um after chucking.

'_\\J\\ o
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FRESAS DE TOPO ESFERICO - 2 CORTES

Conventional Condition

SC,FC
Work Material Carbon Steels,
Castlrons

SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC

Alloy Steels, Hardened Steels, Stainless Steels,
Moid Steels Pre-Hardened Steels Hardened Steels Hiong S Hardened Siels
30~38HRC 38~45HRC 45~55HRC 55~60HRC

Milling
Conditions

R Rotation Feed
Ball Radius(mm) min” | mm/min

Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed

min”" | mm/min| min" | mm/min min”' | mm/min min" | mm/min| min" | mm/min

0 5 |32000] 820

31000[ 620|25000{ 440[22000[ 330[19000[ 240[14000[ 130

16000[ 920

15000] 680[13000] 510(11000] 380| 9600 280| 7200, 160

8000| 1000

7600( 760| 6400{ 560| 5600[ 430| 4800/ 310| 3600[ 170

5300{ 1000

5100[ 770| 4200[ 550| 3700[ 420| 3200[ 310| 2400[ 170

3200{ 1000

3100] 780| 2500] 550| 2200] 420| 1900| 300| 1400/ 170

OO NWIN|—

2000] 920| 1900 680| 1600, 510| 1400/ 380| 1200, 280| 900/ 160
10 1600, 820| 1500, 600| 1300/ 460| 1100 330| 960/ 250| 720/ 140
ap 0 05D(R<0 5) 0 1D(R=0 5) 0 05D
Depth of cut| Pf 02D 01D
High Speed Condition
. SC,FC SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC
| R | i | S | et | e
30~38HRC 38~45HRC 45~55HRC 55~60HRC

R Rotation | Feed
Ball Radius(mm) min" | mm/min

Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed

min”" | mm/min| min" | mm/min| min” mm/min| min" | mm/min| min? | mm/min

0 5 [60000] 3600

60000] 3600 |60000| 3000 {60000] 3000 |60000| 2400 [48000| 1900

51000] 5100

48000/ 4800 [40000( 3200 {37000] 3000 [35000{ 2100 [24000| 1400

25000 5000

24000( 4800 {20000| 3200 (18000] 2500 [18000| 2200 [12000| 1400

16000| 3800 [13000( 2900 (12000] 2200 [12000[ 1900 | 8000| 1300

10200{ 3100

9600[ 2500 8000 1900| 7300 1500 7000 1400| 4800| 960

]
2
3 [17000] 4100
5
8

6400{ 1900

6000[ 1800 5000 1200| 4600[ 1000| 4400/ 900| 3000| 600

10 5100{ 1600

4800{ 1400| 4000] 1000| 3700] 890| 3500/ 700| 2400/ 480

ap

0 05D(R<0 5) 0 5mm(R=0 5)

Depthofcut| Pf 01D | 0 05D
D: Dia.of Mill Mill
R: Ball Radius
)
1.When using Pencil Neck Type End Mills, reduce the feed to 70% of table values.
ap 2.When using Long Shank Type End Mills, reduce milling condition according to it's over hang length.

/o
Pf

3.Use in wet condition in case of Stainless Steels.
4.When using low speed machines, use the maximum speed and adjust the feed rate.
5.Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO ESFERICO - 4 CORTES

Conventional Condition

: SC,FC SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC
oo, oy = oog Witk | prmtSee | gees el | orewdSods | HaoredSee
30~38HRC 38~45HRC 45~55HRC 55~60HRC
Milling
Conditions
R Rotation | Feed Rotation Feed | Rotation Feed Rotation | Feed Rotation Feed | Rotation Feed
Ball Radius(mm) min" | mm/min| min" | mm/min| min’! mm/min| min' | mm/min| min" | mm/min| min? | mm/min
0 5 [32000[ 820|31000] 620|25000| 440|22000/ 33019000/ 24014000/ 130
1 16000{ 920 ({15000, 680(13000/ 510(11000| 380| 9600| 280| 7200/ 160
2 8000( 1000| 7600/ 760| 6400/ 560| 5600/ 430| 4800 310| 3600[ 170
3 5300{ 1000| 5100[ 770| 4200{ 550| 3700| 420| 3200/ 310| 2400/ 170
5 3200/ 1000| 3100] 780| 2500[ 550| 2200[ 420| 1900[ 300| 1400[ 170
8 2000{ 920| 1900/ 680| 1600 510| 1400 380| 1200/ 280| 900/ 160
10 1600] 820 | 1500{ 600| 1300] 460| 1100] 330| 960 250| 720 140
15 1100{ 740| 1000] 530| 850[ 390( 700[ 280| 640 220| 480 120
ap 0 05D(R<0 5) 0 1D(R=0 5) 0 05D
Depth of cut| Pf 02D 01D
High Speed Condition
i SC,FC SCM, SKD 30~38HRC 38~45HRC 45~55HRC 55~60HRC
) WY oo ol Siet PresiartonedSioss | Hardonod Swee Hardened Stoos Hardened St
30~38HRC 38~45HRC 45~55HRC 55~60HRC
Coﬂgl;l?gns
R Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Ball Radius(mm) min”" | mm/min| min" | mm/min| min" | mm/min| min! mm/min| min" | mm/min| min" | mm/min
0 5 [60000| 3600 [60000] 3600 |60000| 3000 [60000( 3000 |60000| 2400 [48000| 1900
1 51000] 5100 (48000| 4800 [40000| 3200 (37000 3000 {35000/ 2100 [24000| 1400
2 125000 5000|24000| 4800 |20000| 3200 |18000| 2500 [18000| 2200 (12000( 1400
3 17000 4100[16000][ 3800|13000| 2900 |12000| 2200 (12000( 1900 | 8000 1300
S5 [10200[ 3100| 9600[ 2500| 8000| 1900| 7300/ 1500 | 7000/ 1400 | 4800 960
8 6400 1900 | 6000[ 1800| 5000 1200| 4600[ 1000 | 4400[ 900 3000/ 600
10 5100/ 1600 | 4800] 1400| 4000/ 1000| 3700 890| 3500 700| 2400 480
15 3400{ 1100| 3200[ 960| 2700| 650| 2400 600| 2300, 460| 1600 320
ap 0 05D(R<0 5) 0 5mm(R=20 5)
Depth of cut| Pf 01D | 0 05D
D: Dia.of Mill
R: Ball Radius
D)
1.When using Pencil Neck Type End Mills, reduce the feed to 70% of table values.
ap 2.When using Long Shank Type End Mills, reduce milling condition according to it's over hang length.
3.Use in wet condition in case of Stainless Steels.
’ 4.When using low speed machines, use the maximum speed and adjust the feed rate.
Pf 5.Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO COM RAIO - 2 CORTES

PRSIy 88,30.551?&;550% SCM,NAAIf'bHI;MZES'-SSHRC 40~50HRC SUS304,316 ﬁ%"ch
orl alerial tructural S, teels, ; Ickel Alioys
Carbon Steels, Cast irons Pre-Hardened Steels Hardened Steels Stainless Steels Titanium Alloys
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Quiside Diameter min”! mm/min min! mm/min min”' mm/min min’’ mm/min min”’ mm/min

2 9000 720( 6000 430| 4000 320 5500 320| 2600 120

6600 800| 4500 450| 3000 380| 4000 320| 2000 120

4
6 4800 960| 3000| 480| 2500| 380| 3000| 480| 1200| 120
8 3600 1000| 2200 610 2000 400 2000 520( 1000 140

10 2800/ 1000| 1800 610| 1500 400 1700 550 800 160

12 2400 950| 1500 550 1200 380| 1500 500 700 140

ap 1 8D

ae 01D 0 05D 01D 0 05D

ap 1D 02D 0 3D 0 2D
Grooving Side Milling

1.Use highly rigid machining center(BT50).

2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.

4. Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO COM RAIO - 2 CORTES
MEDIA - LONGA

Work Material SS.gEﬁLSg;EgOHB SCM.NAK.HI;EE‘?SSHRC 40~50HRC 593304.316 ﬁ?&ﬂ'ﬁﬁ
L—\ Carbon Steels, Cast irons Pre-Hardened Steels Hardened Steels Stainless Steels Titanium Aloys
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
min”! mm/min | min" | mm/min min’" mm/min | min" | mm/min min”’ mm/min
8500 520| 5500 300( 3800 260( 5000 220| 2500 80
6600 560 4500 320| 3000 270 4000 220 2000 80
4800 670| 3000 340| 2500 270| 3000 340| 1200 80
3600 700 2200 430( 2000 280( 2000 360 1000 100
2800 700 1800 430] 1500 280] 1700 390 800 110
2400 670 1500 390( 1200 2701 1500 350 700 100
1 2D
ae 0 01D 0 05D 01D 0 05D
ap 0 05D 01D 0 2D 01D
Grooving Side Milling

ap

1.Use highly rigid machining center(BT50).
2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.

4.Adjust milling condition when unusual vibration, different sound occur by cutting.




FRESAS DE TOPO COM RAIO - 4 CORTES

SRR §S,SC,FC150~250HB | SCM,NAK,HPM25~35HRC 40~50HRC SUS304,316 a?;:'SHRC
satdissu] 5O gy S i G Hardened Steels Stainless Steels T
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
QuisideDizneter\| min”' | mm/min | min? | mm/min | min” mm/min | min" | mm/min | min? | mm/min
2 9000 720| 6000 430( 4000 320| 5500 320| 2600 120
4 6600 800| 4500 450| 3000 380| 4000 320| 2000 120
6 4800 960| 3000 480| 2500 380| 3000 480| 1200 120
8 3600| 1000|] 2200 610 2000 400| 2000 520 1000 140
10 2800| 1000| 1800 610| 1500 400 1700 550 800 160
12 2400 950 1500 550 1200 380| 1500 500 700 140
ap 1 5D
ae 01D 0 05D 01D 0 05D
ap 1D 0 2D 0.3D 02D
Grooving Side Milling
| 1.Use highly rigid machining center(BT50).
3{7 2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
al % 3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
1 % ///i’_ 4_Adjust milling condition when unusual vibration, different sound occur by cutting.
de




FRESAS DE TOPO COM RAIO - 4 CORTES

MEDIA - LONGA

Work Matesial SS, Sh(?u;?'l fgt;aSOHB SCM, NAK&I;&S-SSHRC 40~50HRC SUS304,316 mlmuk?ycs
Carbon Steels, Castlrons Pre-Hardened Steels Hardened Steels Sy Siosie Titanium Alloys
150~250HB 25~35HRC 40~50HRC 20~45HRC
Milling
Conditions
Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
Quiside Diameter\  min”" | mm/min | min? | mm/min | min? | mm/min | min? | mmmin | min? | mmimin
3 8500 520| 5500 300| 3800 260| 5000 220 2500 80
4 6600 560| 4500 320( 3000 270 4000 220( 2000 80
6 4800 670( 3000 340| 2500 270 3000 340| 1200 80
8 3600 700 2200 430| 2000 280| 2000 360| 1000 100
10 2800 700 1800 430| 1500 280 1700 390 800 110
12 2400 670( 1500 390| 1200 270 1500 350 700 100
ap 1 2D
ae 0 01D 0 05D 01D 0 05D
ap 0.05D 0.1D 01D
Grooving Side Milling

1.Use highly rigid machining center(BT50).
2.When grooving Stainless Steels, reduce the rotation to 60%, and the feed to 40% of table values.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.

4. Adjust milling condition when unusual vibration, different sound occur by cutting.
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FRESAS DE TOPO RETO PARA ALUMINIO

2 CORTES

Material Aluminum Aluminum alloy Aluminum alloy

1070 2014/4032/5052/6061/7075 ACBS

SPEED FEED SPEED FEED SPEED FEED
DIAMETER (mm-1) mm/min (mm-1) mm/min (mm-1) mm/min

37000 2000(800) 16000 850(350) | 20000 1100(450)
35000 2000(900) 14000 850(450) | 18000 1100(550)

' DEPTH OF CUT | -
3
4 26000 2000(1100) | 11000 850(550) | 13000 1100(660)
-
6
8

21000 2000(1100) 9000 850(550) | 10000 1100(660)
! | <1.5D
= <0.1D

17000 2000(1100) | 7000 850(550) | 9000 1100(660)
13000 2000(1100) | 5500 850(650) | 7000 1100(800)

. 10 11000 2000(1300) | 7000 850(650) | 5500 1100(800)
i @ <0.1D 12 8800 2000(1300) 3600 850(800) 4500 1100(800)

16 6500 2000(1100) | 3000 850(550) | 3500 1100(900)

20 5300 2000(1100) | 2200 850(550) | 2500 1100(650)

FRESAS DE TOPO RETO PARA ALUMINIO

2 CORTES - LONGA

Material Aluminum Aluminum alloy Aluminum alloy

1070 2014/4032/5052/6061/7075 ACBS

SPEED FEED SPEED FEED SPEED FEED
DIAMETER (mm-1) mm/min (mm-1) mm/min (mm-1) mm/min

2 37000 2000(800) 16000 850(350) | 20000 1100(450)

3 35000 2000(900) 14000 850(450) | 18000 1100(550)
| 4 26000 2000(1100) 11000 850(550) | 13000 1100(660)

5

6

8

21000 2000(1100) | 9000 850(550) | 10000 1100(660)
! [ <25R

= <0.15D |
1)

" DEPTH OF CUT |

17000 2000(1100) 7000 850(550) | 9000 1100(660)
13000 2000(1100) 5500 850(650) 7000 1100(800)

| | 10 11000 2000(1300) | 7000 850(650) | 5500 1100(800)
! <0.6D | 12 8800 2000(1300) | 3600 850(800) | 4500 1100(800)
’ 16 6500 2000(1100) | 3000 850(550) | 3500 1100(900)

20 5300 2000(1100) | 2200 850(550) | 2500 1100(650)




FRESAS DE TOPO RETO PARA ALUMINIO

3 CORTES
Material Aluminum Aluminum alloy Aluminum alloy
1070 2014/4032/5052/6061/7075 ACB5

DIAMETER | {hmct)  mmvimin Tndl  novn | end)  mmie
" DEPTH OF CUT | 2 37000 2400(950) | 16000 1000(380) | 20000 1300(500)
3 35000 2400(1050) | 14000 1000(500) | 18000 1300(600)
4 26000 2400(1200) | 11000 1000(600) | 13000 1300(720)
5 21000 2400(1200) | 9000 1000(600) | 10000 1300(720)
|—I =1.50 6 17000 2400(1200) | 7000 1000(600) | 9000 1300(720)
. =0.1D 8 13000 2400(1200) | 5500 1000(700) | 7000 1300(880)
2 10 11000 2400(1400) | 7000 1000(700) | 5500 1300(880)
] <0.1D 12 8800 2400(1400) | 3600 1000(880) | 4500 1300(880)
16 6500 2400(1200) | 3000 1000(600) | 3500 1300(1000)
20 5300 2400(1200) | 2200 1000(600) | 2500 1300(700)

FRESAS DE TOPO RETO PARA ALUMINIO
3 CORTES - LONGA

Material

Aluminum Aluminum alloy Aluminum alloy

" DEPTH OF CUT |

B

<2.5R

<0.15D

<0.6D

1070 2014/4032/5052/6061/7075 | AC85

DIAMETER | (hmc)  rmaimn Wl ik | Wnml)  woem
2 37000 2400(950) | 16000 1000(380) | 20000 1300(500)
3 35000 2400(1050) | 14000 1000(500) | 18000 1300(600)
4 26000 2400(1200) | 11000 1000(600) | 13000 1300(720)
5 21000 2400(1200) | 9000 1000(600) | 10000 1300(720)
6 17000 2400(1200) | 7000 1000(600) | 9000 1300(720)
8 13000 2400(1200) | 5500 1000(700) | 7000 1300(880)
10 11000 2400(1400) | 7000 1000(700) | 5500 1300(880)
12 8800 2400(1400) | 3600 1000(880) | 4500 1300(880)
16 6500 2400(1200) | 3000 1000(600) | 3500 1300(1000)
20 5300 2400(1200) | 2200 1000(600) | 2500 1300(700)

‘ Q) .
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FRESAS DE TOPO ESFERICO PARA ALUMINIO

2 CORTES
Material Aluminum Aluminum alloy Aluminum alloy
1070 2014/4032/5052/6061/7075 AC85

. RADIUIS | TPEER i Teh doeie | TN v
R 05 50000 2300 37000 2000 | 50000 1400
0.75 50000 3000 28000 2000 | 50000 1800
1 44000 4000 18500 2000 | 44000 2500
" 15 28000 4000 11500 2000 | 28000 2500
)\mfl HEEE 2 22000 4000 8800 2000 | 22000 2500
| " P=0.2R 3 16000 4000 6400 2000 | 16000 2500
4 12000 4000 4800 2000 | 12000 2500
5 10000 4000 4000 2000 | 10000 2500
6 8000 4000 3200 2000 8000 2500




FRESAS DE TOPO PARA DESBASTE

Side Milling
i SS.gC.FC?g-ZgOHB FC,FCD SCM,%HS’:E?-:!SHRC 45~55HRC SUS304,316 NickelAllops
ork Materia tructural Steels, teels, : jckel
Carbon Steels Castlrons Pre-Hargened Sieels Hardened Steels Stairless Steels Titanium Alloys
150~250HB 25~35HRC 45~55HRC
Milling
Conditions

Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed

uiséeDianete min”' | mm/min| min? | mm/min| min? | mmimin| min? | mm/min| min? | mmmin| min? | mm/min

6 4800{ 800| 5300[ 890| 4200] 510| 270f 290| 3200{ 230| 1600{ 110

8 3600 800| 4000] 890| 3200/ 510 2000{ 290| 2400{ 230| 1200[ 110

10 2800| 800| 3200f 890| 2500{ 510| 1600] 290| 1900] 230| 950[ 110

12 2400{ 800| 2700 890 2100f 510| 1300] 290 1600, 230| 800[ 110

16 1800] 740| 2000] 830| 1600f 460| 1000{ 250| 1200{ 190| 600/ 110

20 1400 700| 1600) 780| 1300f 410| 800 220| 950 150| 480 80

ap 1 5D 1 0D 1 56D 10D
ae 0 3D 0 02D 0 2D 01D
ap 1 0D 0 6D 1 BD 0 6D
ae 0 05D | 0 03D 0 01D 0 02D 0 01D
Side Milling
*1.Itis depth of the cut when it used the #30 taper spundle machining center.
1.Use highly rigid machining center and holder.
2.Grooving is not recommended use in #30 taper spindle machining center.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.
Grooving
| $8,SC,FC150~250HB FC,FCD SCM,NAK,HPM25~35HRC 45~55HRC SUS304,316 e
Work Mt |~ SirucuraSees, A Mojsune. Hardened Steels Stainless Steels s Ats
150~250HB 25~35HRC 45~55HRC
Milling
Conditions

Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed

QuisdeDianelr min' | mm/min | min' | mm/min| min" | mm/min| min' | mm/min| min? | mm/min| min? | mm/min
6 3700] 620| 4200 710| 3200/ 380| 1900/ 200(| 2700{ 190 1100 80
8 2800| 620| 3200 710| 2400/ 380| 1400 200(| 2000 190| 800 80
10 2200/ 620| 2600 710| 1900/ 380 1100{ 200| 1600f 190| 650 80
12 1900 620| 2100] 710| 1600 380| 900 200| 1300 190| 550 80
16 1400 580| 1600] 660| 1200{ 340| 700{ 180| 1000 160| 400 60

20 1100] 540| 1300 620| 950/ 300| 550[ 160| 800] 130 320 50
ap 07D 02D 0 3D 02D

Grooving
1.Use highly rigid machining center and holder.

2.Grooving is not recommended use in #30 taper spindle machining center.
3.Use in wet condition in case of Stainless Steels, Nickel Alloys, Titanium Alloys.




FRESAS DE TOPO RETO - 2 CORTES - NACO

Side Milling & Grooving

MILD STEELS CARBOM|  ALLOY STEELS HARDENED STEE.S STAINLESS STEELS
WorK | STEELS CAST IRON TOOL STEELS FPEEEFET%E_{S WARDENED STEELS | ARDENED STEELS | jorewen ereris
MATERIAL EWD.SE&G.FEZED SCM.SKT.SKS.SKD lsjer sip naKSS HPHA SU5304.56D HEAT RESESTANT
(~750N/mm?) (~30HRC) (30~38HRC) (55~80HRC) (SR (45-55HRC)
MILL DIA. | SPEED| FEED |SPEED| FEED |SPEED| FEED |SPEED| FEED [SPEED| FEED |SPEED| FEED
{mm) (min") (mmimin){ (min') (mm/min)| (min”) (mm/min) (min?) |{mmimin) (mir?) mmimin) (min!) {(mm/min)
0.2 32,000/ 125 32,000, 115 |32,000) 100 |[24500] 30 |32,000] 90 {32,000, &0
0.3 |32,000{ 190 [32,000{ 170 |32,000/ 150 18,000 40 |32,000] 135 [32,000{ 90
0.4 132,000] 250 |32,000{ 230 |32,000/ 200 14.000{ 40 |32,000) 180 [32,000{ 120
0.5 |32,000| 320 {32,000, 290 (32,0001 250 [12,000f 40 [32,000| 225 |26,000, 130
0.6 |32,000| 380 {32,000, 345 (32,000 310 |10,500| 40 |27,500| 250 (22,000 130
0.7 [32,000/ 440 (32,000{ 400 [32,000| 340 | 9620, 42 |27,500| 260 |22,000, 130
0.8 |[32,000f 512 |32,000, 460 129,000 370 | 8,750 45 |22,000] 280 [17,500{ 130
0.9 [32,0000 550 |32,000] 470 (29,000 380 | 8,175 47 [20,500] 290 |15,/00] 130
1 30,000 600 [27,000; 480 [25,000| 400 | 7.600] 50 [19,000) 300 |14,000{ 130
1.5 [21,000] 630 {19,000 510 [16,500{ 400 | 5700/ 60 |12,500 300 | 9,500] 130
2 15,500/ 630 |14,000{ 5§10 (12,500 400 | 4,750 65 | 9,500/ 300 | 7,150| 130
2.5 |12,500| 630 (11,000, 510 [10,000/ 400 | 3,800 65 | 7,600{ 300 | 5,700, 130
3 |10,000| 660 | 8,600{ 540 | 8,000| 420 | 3,000 70 | 6,000] 310 | 4,500 140
3.5 | 8,000/ 660 | 6,700/ 540 | 6,400 420 | 2350 70 | 4,700/ 310 | 3,550 140
4 6,400 660 | 5,200] 540 | 5,100| 420 | 1800f 70 | 3,650| 310 | 2,600/ 140
da da |da
_D<91]0.1D __D<910.010 __D<$1/002D
DEPTH | 91sD  J0.3D ¢1s0 o.2p $150 (0060
Grooving _l_
iy Fﬂj_ a o /7 |8a

1.Use a rigid and precise machine and holder.
2.When chattering occurs, reduce the speed and feed simultaneously.
3.Use a suitable culting lMuid with high smoke retardant properties.

.. N eikon




FRESAS DE TOPO RETO - 2 CORTES - NACO

Conventional Milling

Work Malerial | Carbor Stasls, Cast s Mgy Sless Hardaned Slesls Hardaned Siasls Sninless Slsaly Michel Abloys,
(150-250HE) (25-35HRC) (35-45HRC) | (45-55HRC) | (SUS304.31g) | | Aer
Milling
Caonditions
D Rolation | Feed |Rotstion| Fesd | Rotation| Feed |Foiation | Feed |Rotation| Fesd | Rotation| Feed
mm mirr' {mm/min| min" |mmimin| min! |mmimin| min' |mm/min| min" | mmimin] min? | mmimin
1 13,900 250 |13,100| 180 | 9,140 90 | 6670 55 | 6,670] 60 | 4,120] 35
1.5 [12500| 295 [11,760| 210 | 8,170] 110 | 5950| 65 | 5950 75 | 3,690 40
2 11,200 340 [10,500| 240 | 7,300 130 | 5300| 80 [ 5,300/ 90 | 3,300, 50
2.5 (10,000 370 | 9,370 260 | 6,520 140 | 4720| 85 | 4,720 100 | 2950, 55
3 8,600| 400 | 8,250, 2B0 | 5750| 150 | 4150] 95 [ 4,150 110 | 2,600 &0
3.5 7,600 430 | 7120| 300 | 4,970| 160 | 3,570 100 | 3,570| 120 | 2,250, €5
4 6,400| 460 | 6,000 320 | 4,200| 180 | 3,000| 110 [ 3,000f 130 | 1800/ 70
4.5 5950| 480 | 5570| 330 | 3,900| 180 | 2800| 110 | 2,800| 135 | 1770 72
5 5500 500 | 5,150| 350 | 3,600 190 | 2600 120 | 2,600| 140 | 1650, 75
5.5 5050 520 | 4720] 370 | 3,300 200 | 2400( 125 | 2.400| 145 | 1520 77
6 4600| 550 | 4300, 380 | 3,000 210 | 2,200 130 | 2,200| 150 | 1,400 80
6.5 4600| 550 | 4300, 380 | 3,000f 210 | 2200 130 [ 2,200| 150 | 1,400 80
7 4600 550 | 4,300| 390 | 3,000| 210 | 2200| 130 | 2,200| 150 | 1,400/ 80
75 4600 550 | 4300| 350 | 3,000 210 | 2200 130 | 2,200| 150 | 1,400 80
8 3400| 550 | 3,200 390 | 2200( 210 | 1600 13D | 1.600] 150 | 1,000 a0
8.5 3400| 550 | 3,200 390 | 2200( 210 | 1600 130D | 1,600] 150 | 1,000 a0
9 3400| 550 | 3,200| 380 | 2,200 210 | 1600| 130 | 1,600 150 | 1,000 80
9.5 3400| 550 | 3,200| 380 | 2,200 210 | 1600 130 | 1,600 150 | 1,000 80
ap 1.6D 1D 1.5D 1D
M de 0.1D 0.05D 0.02D 0.1D 0.05D
Grooving [8P 0.5D 0.3D 0.05D 0.5D 0.05D




FRESAS TOPO RETO - 2 CORTES - NACO

Conventional Milling
Wort Matarial | Casbon Sleels, Gazt lipn: Alloy Steals Handered Steels Hardenied Siels Stainess Sleds Hichel Alloy,
\|  [150-250HB) {25-35HRC) (35-45HRC) {(45-55HRC) (SUS304,318) T’ Moy
cuh:ﬂlzgm
D Rolation | Feed |Rolalion| Feed | Rotalion | Feed |Rotation| Feed | Rolalion | Feed |Rotation| Fesd
mm min' |mm/min| min' |mmimin| min' |mm/min| min" |mmimin] min? |mmimin| min? | mmimin
10 2800 560 | 2,600] 390 | 1.800| 210 | 1,300| 130 | 1,300| 150 800| 80
11 2.800| 560 | 2,600] 3%0 | 1.800| 210 | 1,300] 130 | 1,300] 150 800 80
12 2,300| 560 | 2,200| 400 | 1,500 210 | 1,100] 130 | 1,100| 150 700 80
13 2,300| 560 | 2,200 400 | 1,500| 210 | 1,100 130 | 1,100( 150 700 80
14 2,300 560 | 2,200] 400 | 1,500 210 | 1,100] 130 | 1,100 130 700] 80
15 1,700 450 | 1,600] 320 [ 1,100] 180 800 100 800 110 200] 60
16 1,700] 450 | 1,600] 320 | 1,100| 180 800, 100 800 110 500 60
17 1,700 450 | 1,600] 320 [ 1,100| 180 800, 100 800 110 500/ 60
18 1,700| 450 | 1,600] 320 | 1,100 180 800| 100 800| 110 300| 60
19 1,350 380 | 1,300 280 900 | 160 650 90 650| 100 400 50
20 1,350 | 380 | 1,300( 280 900 | 160 6501 90 650( 100 400 50
22 1,150 320 | 1,160| 240 810| 140 580 80 280 90 350 40
25 020| 260 970 200 690 | 120 490 70 490| 80 290 30
ap 1.5D 1D 1.5D 1D
Man 0.1D 0.05D 0.02D 0.1D 0.05D
Grocving |3P 0.6D 0.3D 0.05D 0.5D 0.05D
Grooving SkieMiling
W
} !

1.When using low spead machines, use the maximum speed and adjust the feed rata.

2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of tabla values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4 Adjust milling condition when an unusual vibration, different sound acceur by cutting.




FRESAS DE TOPO RETO - 4 CORTES - NACO
High-Speed Milling

1.When using low speed machines, use the maximum speed and adjust the feed rate.

2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of table values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4 .Adjust milling condition when an unusual vibration, different sound occcur by cutting.

Work Material | Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels
\—\ (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316)
Milling
Conditions
D Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min’’ mm/min min”’ mm/min min”! mm/min min’" mm/min min”’ mm/min
1 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 [ 400
1.5 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 | 400
2 47,800 | 2,200 | 47,800 | 1,600 | 39,800 | 1,200 | 31,800 900 | 15,900 | 400
2.9 41,800 | 2,200 | 41,800 | 1,600 | 34,800 | 1,200 | 27,800 900 | 19,900 | 400
3 35,850 | 2,600 | 35,850 | 1,800 | 29,800 | 1,400 | 23,800 [ 1,100 | 23,900 | 490
3.5 29,800 | 2,600 | 29,800 | 1,800 | 24,800 | 1,400 | 19,800 | 1,100 | 15,900 | 490
4 23,900 | 2,600 | 23,900 | 1,800 | 19,900 | 1,400 | 15,900 | 1,100 | 8,000 | 490
o 19,900 | 2,600 | 19,900 | 1,800 | 16,600 | 1,400 | 13,200 | 1,100 | 6,600 | 490
6 16,000 | 2,700 | 16,000 | 2,000 | 13,300 | 1,500 | 10,600 | 1,200 | 5,300 [ 510
7 14,000 | 2,700 | 14,000 | 2,000 | 11,600 | 1,500 | 9,300 | 1,200 | 4,600 | 510
8 12,000 | 2,700 | 12,000 | 2,000 | 10,000 | 1,500 8,000 | 1,200 | 4,000 | 520
9 10,800 | 2,700 | 10,800 | 2,000 | 9,000 | 1,500 | 7,200 | 1,200 | 3,600 | 520
10 9,600 | 2,700 | 9,600 | 2,000 | 8,000 | 1,500 | 6,400 | 1,200 | 3,200 | 520
11 8,800 | 2,700 | 8,800 | 2,000 | 7,000 | 1,500 | 5,800 | 1,200 | 2,900 | 520
12 8,000 | 2,700 | 8,000 | 2,000 | 6,700 | 1,500 | 5,300 | 1,200 | 2,700 | 520
13 7,500 | 2,200 | 7,500 [ 1,600 | 6,200 | 1,200 | 4,900 900 | 2,500 | 450
14 7,000 | 2,200 | 7,000 | 1,600 | 5,800 | 1,200 | 4,600 900 | 2,300 | 450
15 6,500 | 2,200 | 6,500 | 1,600 | 5,400 | 1,200 | 4,300 900 | 2,100 | 450
16 6,000 | 2,200 | 6,000 [ 1,600 | 5,000 | 1,200 | 4,000 900 | 2,000 | 450
17 5700 | 2,000 | 5,700 | 1,400 | 4,750 | 1,100 | 3,800 750 1,900 | 380
18 5400 | 2,000 | 5,400 | 1,400 | 4,500 | 1,100 | 3,600 750 1,800 | 380
19 5100 | 2,000 | 5,100 | 1,400 | 4,200 | 1,100 | 3,400 750 1,700 | 380
20 4,800 | 2,000 | 4,800 | 1,400 | 4,000 | 1,100 | 3,200 750 | 1,600 | 380
22 4200 | 1,800 | 4,200 | 1,200 | 3,500 900 | 2,800 600 1,400 | 320
25 3,450 | 1,800 | 3,450 [ 1,200 | 2,900 900 | 2,300 600 1,100 | 320
ap 1.5D 1D 1.5D
Depth of Cut @€ 0.05D 0.02D 0.05D
Side Milling

/
///
apf
/
~
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FRESAS DE TOPO RETO -4 CORTES - NACO

Conventional Milling

1.When using low speed machines, use the maximum speed and adjust the feed rate.
2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to

40% of table values.

3.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.

4.Adjust milling condition when an unusual vibration, different sound occcur by cutting.

ap
ap 52227
1117 4
a

Work Material | Carbon Steels, Cast Irons Alioy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys,
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316) | Tanium Aloys
Milling
Conditions
D Rotation | Feed | Rotation| Feed [ Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed
mm min" |mm/min| min" [mm/min| min" |mm/min| min? {mm/min| min? [ mm/min| min? [ mm/min
1 16,200/ 450 [15,100{ 290 |10,800| 180 | 7,500 | 110 | 7,400 | 100 | 4,750 | 50
1.5 [14,400| 450 13,500 290 | 9,500{ 180 | 6,700 | 110 | 6,700 | 100 [ 4,200 | 50
2 12,800) 570 [12,000{ 380 | 8,300/ 230 | 6,000 | 150 | 6,000 | 130 |3,700 | 70
2.5 |11,300f 570 [10,600| 380 | 7,300 230 | 5,300 | 150 | 5,300 | 130 | 3,250 70
3 9,800/ 570 [ 9,200{ 380 | 6,350 230 |4,600| 150 | 4,600 | 130 | 2,850 | 70
3.5 8,300 570 | 7,800] 380 | 5,300 230 | 3,900 | 150 |3,900| 130 | 2,420 | 70
4 6,800{ 730 | 6,400 490 | 4,400| 300 | 3,200 | 200 | 3,200 | 170 | 2,000 | 90
5 5,700( 730 | 5,300] 490 | 3,700 300 | 2,700 | 200 |2,700 | 170 | 1,700 | 90
6 4,600( 770 | 4,300] 520 | 3,000| 320 | 2,200 | 210 |2,200| 180 | 1,400 | 100
7 4,000{ 770 | 3,700/ 520 | 2,600| 320 | 1,900 | 210 | 1,900 | 180 | 1,200 | 100
8 3,400 770 | 3,200{ 520 | 2,200 320 | 1,600 | 210 | 1,600 | 180 | 1,000 | 100
9 3,100 770 | 2,900| 520 | 2,000f 320 | 1,450 | 210 | 1,450 | 180 900 | 100
10 2,800{ 780 | 2,600/ 520 | 1,800{ 320 | 1,300 | 210 | 1,300 | 180 800 | 100
11 2,500 780 | 2,400 530 | 1,650 320 | 1,200 | 210 | 1,200 | 180 750 | 100
e 2,300f 780 | 2,200| 530 | 1,500 320 | 1,100 | 210 | 1,100 | 180 700 [ 100
13 2,150 780 | 2,050 530 | 1,400 320 | 1,000 | 210 | 1,020 | 180 650 | 100
14 2,000f 780 | 1,900/ 530 | 1,300 320 950 | 210 950 | 180 600 | 100
15 1,850 650 | 1,750| 420 | 1,200 280 | 1,750 | 170 870 | 150 550 | 80
16 1,700f 650 | 1,600| 420 | 1,100 280 800 | 170 800 | 150 500 | 80
17 1,600{ 650 | 1,500 420 | 1,050| 280 760 | 170 760 | 150 470 | 80
18 1,500] 650 | 1,450 420 | 1,000{ 280 720 | 170 720 | 150 450 | 80
19 1,400| 650 | 1,350| 420 950| 280 680 | 170 680 | 140 420 75
20 1,350{ 600 | 1,300 380 900| 260 650 | 150 650 | 140 400 | 75
22 1,200 600 | 1,100 380 800| 260 580 | 150 580 | 140 30| 75
25 1,000{ 600 850| 380 650| 260 490 | 150 490 | 140 290 | 75
ap 1.5D 1D 1.5D 1D
(Sice Mg [ae 0.1D 0.05D 0.02D 0.1D 0.05D
Grooving [@P 0.5D 02D 0.05D 0.3D 0.1D
Grooving Side Milling




FRESAS DE TOPO RETO - 6 e 8 CORTES - NACO

GConventional Milling

Wark Material | Carbon Sleets. Castirons Allgy Steats Harcenad Sipels Havdened Stesls Staintess Steal Mickel Alloys,
(150~250H3) (25~35HRC) (35~45HRC) (45-55HRC) | (SUS304,a16) | THEnum Albys
Milling
Canditons
Rotation Feed | Rotation | Fead | Rotalion| Feed Raolation Fead Ratation | Feed | Rotation Faed
min” | mmimin| min? |mmimin| min? {mmimin] min? [mmimin] min? [mmimin] min? [mmimin
15,000 2,150 {13,400] 1,540 |10,400] 1,050 | 8,200 | 650 | 7,400 | 540 | 5,200 | 380
11,200| 2,400 [10,000] 1,740 | 7,800| 1,180 | 6,100 | 730 | 5,600 | 600 | 3,900 | 420
9,000] 2700 | 8000|1930 | 6,200] 1300 | 4900 [ 810 | 4,400 | 670 | 3,100 | 470
17,5000 2700 | 6,700( 1,930 | 5,200{ 1300 | 4100 [ 810 | 3,700 | 670 | 2,600 | 470
8 5,600] 2700 | 5000) 1,930 | 3,900] 1,300 | 3,050 | 810 | 2,800 | 670 | 1,950 | 470
10 45001 2700 | 4000 1,930 | 31001 1300 ] 2450 | 810 | 2,200 | 670 | 1,550 [ 470
12 3,750] 2,700 | 3,350] 1,930 | 2,600] 1,300 | 2,050 | 810 | 1,850 | 670 | 1,300 | 470
16 28001 2500 ( 2,500 1,800 | 1,9501 1220 | 1,530 | 760 | 1,400 | 630 980 | 440
20 2,2501 2100 | 2,000] 1,540 | 1,550) 1,050 | 1,230 [ 650 | 1,100 | 540 780 [ 380
25 1,350} 1,700 | 1,100] 1,200 900] 880 | 700 | 540 650 | 450 460 | 320
ap 1=-1.5D
e e 0.1 0.05D 0.02D
Grooving (8P 0.1 0.05D ~0.05D (max.) 0.8D
Crooving Side Miling

Adjust milling condition when unusual vibration. different sound occcur by cutting.
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FRESAS TOPO ESFERICO - 2 CORTES - NACO

High-Speed Milling

Work Material | Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316)
Milling
Conditions
R Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm \ min’" mm/min min”! mm/min min”' mm/min min™' mm/min min”’ mm/min
0.5 66,000 | 2,100 | 51,500 | 1,300 | 46,000 960 | 30,600 | 640 | 46,000 960
0.75 | 58,500 | 2,100 | 45,600 | 1,300 | 40,100 960 | 27,000 | 640 | 40,100 960
1 51,000 [ 2,100 | 39,800 | 1,300 | 35,700 960 | 23,700 | 640 | 35,700 960
1.25 | 44,500 | 2,700 | 34,900 | 1,700 | 31,000 | 1,300 | 20,600 | 830 | 31,000 [ 1,300
1.5 38,000 | 2,700 | 30,000 | 1,700 | 26,000 | 1,300 | 17,500 | 830 | 26,000 | 1,300
2 25,500 | 2,700 | 19,900 | 1,700 | 17,900 | 1,300 | 11,900 | 830 | 17,900 | 1,300
2.9 21,000 | 3,000 | 16,400 | 1,900 | 14,700 | 1,400 9,700 | 920 | 14,700 | 1,400
3 17,000 | 3,000 | 13,300 | 1,900 | 11,900 | 1,400 | 7,900 | 920 | 11,900 | 1,400
4 12,800 | 3,100 | 10,000 | 2,000 | 9,000 | 1,500 | 6,000 | 960 9,000 | 1,500
5 10,200 | 3,100 | 8,000 | 2,000 | 7,200 | 1,500 | 4,800 | 960 7,200 | 1,500
6 8,500 | 3,100 | 6,700 | 2,000 | 6,000 | 1,500 | 4,000 [ 960 6,000 | 1,500
8 7,000 | 3,100 | 5,500 [ 2,000 | 4,900 | 1,500 | 3,200 | 960 4,900 | 1,500
10 5900 | 3,100 | 4,600 [ 2,000 | 4,100 | 1,500 2,600 | 960 4,100 | 1,500
ap 0.05D 0.02D 0.05D
Depth of Cut| Pf 0.1D 0.05D 0.1D
1.When using low speed machines, use the maximum speed and adjust the feed rate.
2.Use in wet-condition in case of Stainless Steels, Nickel Alloys and Titanium Alloys.
3.Adjust milling condition when an unusual vibration, different sound occcur by cutting.
ap-’ 7
AN
Pf




FRESAS DE TOPO ESFERICO - 2 CORTES - NACO

Conventional Milling

Work Material | Carbon Steels, Cast Irons Alloy Steels Hardened Steels Hardened Steels Stainless Steels Nickel Alloys,
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (SUS304,316) Thenun Sk
Milling
\ Conditions
R Rotation | Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed | Rotation| Feed
mm min' |{mm/min| min”" [mm/min| min" |mm/min| min" [mm/imin] min? [ mm/min| min? [ mmimin
0.5 24,000 770 [16,000{ 370 (12,700| 270 |11,100| 190 |11,100( 210 | 8,000 | 120
0.75 |21,500| 770 [14,400| 370 |11,400| 270 | 9,900| 190 | 9,900 210 | 7,200 | 120
1 19,100] 770 [12,800{ 370 |10,200| 270 | 8,900| 190 | 8,900 210 | 6,400 | 120
1.25 17,000 1,100 | 11,400| 550 | 9,000| 400 | 7,900| 280 | 7,900| 310 | 5,700 | 180
1.5 [14,900| 1,100 {10,000{ 550 | 7,900| 400 | 6,900| 280 | 6,900( 310 | 5,000 | 180
2 10,800( 1,100 | 7,200( 550 | 5,700| 400 | 5,000/ 280 | 5,000 310 | 3,600 | 180
2.5 9,200 1,300 | 6,200| 660 | 4,900( 480 | 4,300 330 | 4,300 380 | 3,100 | 210
3 7,700 1,300 | 5,200| 660 | 4,100 480 | 3,600 330 | 3,600| 380 | 2,600 | 210
4 6,000| 1,400 | 4,000f 700 | 3,200f 510 | 2,800 360 | 2,800( 400 | 2,000 | 230
5 4,800| 1,400 | 3,200| 700 | 2,600| 520 | 2,300| 370 | 2,300| 410 | 1,600 | 230
6 4,000 1,400 | 2,700{ 710 | 2,200| 530 | 1,900 370 | 1,900| 410 | 1,400 | 240
8 2,600 1,500 | 1,700| 720 | 1,400| 540 | 1,200( 380 | 1,200| 420 900 | 250
10 1,700{ 1,600 | 1,100 730 900| 550 800| 390 800 430 600 | 260
ap 0.1D 0.05D 0.1D 0.05D
Depth of Cut| Pf 0.2D 0.1D 0.2D 0.1D
1.When using low speed machines, use the maximum speed and adjust the feed rate.
2.In grooving stainless steels, reduce the rotation to 60% of table values and feed to
40% of table values.
ap" 7 3.Us§ in wgtjconditio.n'in case of Stainless Sf[eelsA, Nick.el Alloys and Titanium Alloy§.
W / 7 4 .Adjust milling condition when an unusual vibration, different sound occcur by cutting.
Pf

‘ Q) .
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FRESAS DE TOPO ESFERICO LONGA - 2 CORTES

Conventional Milling
Work Material| Pre-Hardened Steeels, Mold Steels Hardened Steels Hardened Steels Hardened Steels
(40~50HRC) (50~55HRC) (55~60HRC) (60~65HRC)
Milling
Conditions
R Rotation Feed Rotation Feed Rotation Feed Rotation Feed
mm min”! mm/min min”’ mm/min min”’ mm/min min’! mm/min

0.5 50,000 1,400 50,000 1,400 50,000 1,300 42,000 1,000

0.75 50,000 2,000 50,000 2,000 37,300 1,400 28,000 1,000

1 38,100 2,100 38,100 2,100 28,000 1,400 21,000 1,000

1.25 30,500 2,100 30,500 2,100 22,400 1,400 16,800 1,000

1.5 25,400 2,100 25,400 2,100 18,700 1,400 14,000 1,000

2 19,100 2,100 19,100 2,100 14,000 1,400 10,500 1,000

2.5 15,300 2,100 15,300 2,100 11,200 1,400 8,400 1,000

3 12,700 2,100 12,700 2,100 9,300 1,400 7,000 1,000
4 9,500 2,100 9,500 2,100 7,000 1,400 5,300 1,000
B 7,600 2,100 7,600 2,100 5,600 1,400 4,200 1,000
6 6,400 2,100 6,400 2,100 4,700 1,400 3,500 1,000
ap 0.08D 0.05D
Depth of Cut| Pf 0.25D 0.15D
| 1.Recommend oil mist process.
D 2.When depth of the cut is small, can increasa feed speed more.
3.When using low speed machines, use the maximum speed and adjust the feed rate.
4.Adjust milling condition when unusual vibration, different sound occcur by cutting.
R i
/A
_’Pf



FRESAS DE TOPO COM RAIO - 4 CORTES
NACO

High-Speed Slotting

MILD STEELS ALLOY STEELS HARDENED STEELS STAINLESS STEELS
WORK CARBON STEELS, CAST IRON TOOL STEELS PREHARDENED STEELS HARDENED STEELS
MATERIAL $S8400,S55C,FC250 SCM,SKT,SKS,SKD SKT,SKD,NAK55,HPM1 SUS304,SKD
(~750Nlmm2) (~30HRC) (30~38HRC) (38~45HRC)
MILLDIA.| SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min’") (mm/min) (min’") (mm/min) (min™") (mm/min) (min™") (mm/min)
1 16,600 545 15,200 490 13,200 420 10,200 275
2 13,300 655 12,100 590 10,600 219 8,100 330
3 10,600 765 9,600 690 8,500 610 6,400 385
4 8,400 875 7,600 790 6,800 705 5,000 440
b 7,000 980 6,400 895 5,700 800 4,100 490
6 6,100 950 5,600 875 5,000 780 3,600 475
8 4,800 920 4,400 845 4,000 780 2,800 450
10 3,800 920 3,500 840 3,200 780 2,200 440
12 3,200 920 2,900 840 2,700 780 1,900 450
da
0.2D __/,.Ea
PR da Max=3mm %//////
OF CUT

1.Use arigid and precise machine and holder
2.We suggest using an air blow or MQL (mist). For milling stainless steels, titanium
alloys and heat resistant alloys, use a coolant with high smoke retardant properties.
3.Please adjust the speed, feed and cutting depth according to actual cutting conditions.
4.These milling conditions are for an end mill where the tool overhang length is less
than 3XD (mill dia). When the tool overhang length is longer, please adjust the
speed, feed and cutting depth.
s+ These milling conditions are for 4-flutes type. In cace of 3-flutes type,
please reduce the feed rate to 60-70%



FRESAS DE TOPO COM RAIO - 4 CORTES

NACO
FRESAMENTO LATERAL
Side Milling
MILD STEELS CARBON ALLOY STEELS HARDENED STEELS STAINLESS STEELS
WORK STEELS CAST IRON TOOL STEELS PH(EEQSE)?&J&?TS'LEE)LS HARDENED STEELS HARDENED STEELS
$5400,555C, CM,SKT,SKS,SKD SKD HEAT RESISTANT
TR T sty | iaoimey | STSOMAesken | G Aot STEEls
MILLDIA. | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED | SPEED | FEED
(mm) (min) [ (mm/min) | (min") | (mm/min) | (min") | (mm/min) [ (min?) | (mm/min) [ (min?) | (mm/min)
1 6,600 | 400 | 4,600 180 | 4,200 | 220 | 2,600 29 2,100 35
2 5800 | 420 | 4,100 | 200 | 3,750 | 235 | 2,300 65 1,900 40
| 5,000 | 440 | 3,500 | 220 | 3,250 | 235 | 2,000 65 1,650 40
4 4,200 | 470 | 3,000 [ 240 | 2,750 | 240 1,700 70 1,400 45
5 3,600 | 490 | 2,650 | 250 | 2,400 | 240 | 1,500 70 1,250 45
6 3150 | 5256 | 2300 | 275 | 2100 | 245 | 1,300 75 1,100 50
8 2,350 | 470 1,080 | 315 1,550 | 250 995 80 835 55
10 1,900 | 450 1,400 | 295 1,250 | 235 795 85 665 50
12 1,550 415 1,180 | 275 1,050 215 660 75 555 50
da ar da da dar
2.5D | 0.05D 2.5D |0.02D
DEPTH e
OF CUT L ar

1.Use arigid and precise machine and holder.
2.Adjust speeds and feeds according to cutting conditions, cutting depth, and rigidity
of the machine.

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

4.For milling stainless steels and heat resistant alloy steels (e.g. INCONEL® ), non
water-soluble fluids are recommended.
5.When dry milling, use an air blow to avoid chip packing.




Material

4xR0,5
4xR1,0
5xR0,5
5xR1,0

10xR0,5
10xR1,0
10xR1,5
10xR2,0

12xR0,5
12xR1,0
12xR1,5
12xR2,0

Hardened Steels

~40HRC

9550

7950

6500

5800

4350

3500

2900

FRESAS DE TOPO ALTO AVANCO

Hardened Steels

Conventional Millin

40~50HRC

6500 6900 4150
7000 5750 4600
7300 4800 4800
7650 4100 4900
7650 3050 4900
7650 2450 4900
7650 2050 4900
= 7
/,
0.2R
LI
| |
! 0.5D '

Hardened Steels

50~60HRC

4550

4000

3400

2900

2200

1750

1450

2750

3200

3200

3500

3500

3500

3500

Hardened Steels

55~60HRC

Diameter Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min)

Hardened Steels

60~65HRC

2850 1150 1900
2250 1350 1750
2200 1600 1500
1850 1850 1350
1400 1850 995
1100 1850 795
925 1850 665
] 7
/,
0.1R
LIy
| 1
! 0.5D !

610

700

700

795

795

795

795

73



FRESAS DE TOPO ALTO AVANCO

High-Speed Millin

Hardened Steels Hardened Steels Hardened Steels Hardened Steels Hardened Steels
~40HRC 40~50HRC 50~60HRC 55~60HRC 60~65HRC

Diameter Rotation Feed Rotation Feed Rotation Feed Rotation Feed Rotation Feed
(RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min) | (RPM) | (mm/min)

E 22000 16000 17000 10000 12500 8000 9500 4600 6900 2500
4xR0,5
4xR1.0 17000 17500 13000 12000 11000 9200 8000 5500 5600 2900
5xR0,5
5xXR1,0 15000 18000 11000 12500 10000 10000 7000 6000 4900 3100

Material

13500 18500 10500 13800 9000 11000 6400 6400 4500 3600
10000 18500 8000 14000 6800 11000 4800 6700 3400 4100
10xR0,5
10xR1,0
10xR15 L 18500 6400 14000 5400 11000 3800 6800 2700 3800
10xR2,0
12xR0,5
12xR1,0
12xR15 IR 18500 5300 14000 4500 11000 3200 7000 2250 3600
12xR2,0
—7F 7 T
/ s
0.1R 0.05R
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L 1 L |
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FORMULAS

Fz (mm) = Avanc¢o por dente N (1/min) = Rotagio

vf Ve x 1000
Fz(mm)= ———— mm N= ———— 1min

ZxN TXQ
Ve (mm) = Velocidade de corte Vf (mm/min) = Velocidade de avanco
TX@xN
Ve = @ 1 min Vf=Z x N x fz m/min.
1000

- Sugerimos avanco e velocidade de corte 50% menor no inicio da operacao,
aumentando gradualmente até que a estabilidade seja determinada;

- E recomendado o uso de sistemas de fixacdo de alta preciséo e alta rigidez. A
excentricidade nao deve exceder 0,01mm.
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