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The next generation ball end mill has been born.
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Excellent surface is achieved, especially for high-speed high efficiency cutting.
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The EPOCH Mega Feed Ball challenges conventional technology.
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High efficient

The advantage of three flutes offers a tougher cutting edge for extended machining time whils!
an excellent cutting action and improved chip evacuation. Seriously improves efficiency.
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The edge section has always been the weak point of three-flute tools,
with our new "Triangle Effect" this weakness has dramatically been .~ Oo000000000000b0Oo0On

improved for a more accurate precise cutting radius. i F 000000000 oooOooooog

Unequal division effect - Stable milling is possible even for
long reach applications due to the unequally spaced flutes
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TH Coating - Latest nano-crystal coating achieves the longest tool-life.

New PVD Nano Technology
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Epoch Super Coating TH
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OThe new coating material offers extraordinary heat resistance and hardness due to its new composite layer which consists of
a nano-crystal material. (Oxidizing temperature 1,100°C, layer hardness 3,600HV)
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Porous oxide
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When high efficient milling is performed using a ball end mill it is necessary to cut using a high rotational speed,
however in the case of long reach applications vibration problems occur at high speeds which causes chipping

of the end-mill. The newly developed EPOCH Mega Feed Ball solves this problem it can cut at medium to high

speeds without the problem of vibration.
This new tool creates history in the area of roughing and finishing applications.
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© The advantage of three flutes offers higher efficiency than two flutes in roughing and finishing operations.

@ The triangle effect ensures radius accuracy is within +/-0.01mm ensuring accurate finishing applications.

® Unequally spaced flutes reduce chatter and vibration even in high speed long overhang applications, also
less problems occur when machining corners.

O The advantage of newly developed TH coating allows long life in the direct machining of hard materials which
are usually difficult to machine.
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Cutting application area of the EPOCH Mega Feed Ball
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What is the triangle effect?
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' The superfine tip area is formed by a "Triangular Face" that is different from the
: flank on the round section. This triangle effect allows the protrusion on the tip
to be removed which greatly improves radius accuracy and increases edge

stiffness, therefore increasing the amount of abrasion the tip can handle.
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Flank on the round section Triangle Face
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Comparison of competitor's three flute ball nose end-mill
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Epoch Mega Feed Ball TN TN Competitors three flute ball st ooooo D ’
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A radius accuracy to the same level as two flutes is now achievable.
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The amount of tool abrasion is reduced by 2/3, or more.
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What is the unequal division effect?
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The unequal division effect which minimizes chatter and vibration especially in
deep milling and high hardness materials.

This unique fluting effect gives a great benefit for high speed and high efficient
machining.
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Analysis of the resistance waveform when cutting
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High speed high efficient milling of high hardness materials can be achieved
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D D D D D Cutting Performance
D D DD D DD D D D I Straight neck type

oodgotuooooood

Direct pocketing of high-hard materials
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Finishing of pre-hardened steel
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The true value is achieved in high-speed high efficient milling
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The amount of abrasion in the Z direction is
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Tolerance on R Helix angle
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oooooo ooq LD Size(mm)
ltem Code Stock DRDEID DDDDD g ﬂljl:l[l 021 fna fn2 DLDDD DD%B oo g gl
R Mill Dia. | Flute length Overall length | Shank Dia. | Neck type
EMB3020-TH0O o [] 10 20 30 40 15.30 11.30 500 60 Al
EMB3030-THO o [] 1.50 30 450 5.50 140 8.50 700 60 Al
EMB3040-THO o [] 20 40 60 70 12.70 5.70 700 60 Al
EMB3050-TH[O e [] 2.50 50 7.50 8.50 11.30 2.80 800 60 Al
EMB3060-TH[O o [] 30 60 90l oad oo oad 900 601 B0
EMB3080-THO o [] 40 80 120 oad oo oad 1000 80 BO
EMB3100-THO o [] 50 100 150 aag oo oad 1000 100 BO
EMB3120-THO o [] 60 120 180 00 oo aad 1100 120 B0
EMB3160-TH0O o [] 80 160 24[] aad oo aad 1400 160 B0
EMB3200-TH o [] 10 20 30 oad 0o 0 160 20 B
e 10000000000 e O Stocked ltems.
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{1 Note[] [ the workpiece has draft angle, the interference length will be longer than the under-neck length. Please refer to the
ROOO+ 0.010 000O0O0O40° 0O effective under-neck length for the various draft angles. In addition, the angle at which the tool willinterfere with the
Tolerance on R Helix angle workpiece is shown as the "interference angle® 2", and should also be referred to.
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Item Code Sock| RO | DO| 6°0| #nO| £0| dnad] dnd| LO| dO| 620
R Mill Dia. | Neck | UnderNeck | Flute Neck Neck | Overall | Shank |Interference 1°0 2°] 30
Angle Length Length Dia. Dia. Length Dia. Angle
EMBP3040-30-10-THO e [J 20 40| 10 300| 60 3.90] 4.7380 800 60| 1.850 3141000000000
EMBP3040-40-10-THO e [J 20 40| 10 400| 60 3.90] 5.0870) 900 60| 140 [41.7200000(@C000 [I]
EMBP3040-50-10-THO e [0 20 40| 10 500| 60 3.90] 54360 1000 60| 1.140 5172000000000 [I]
EMBP3040-60-10-THO e [ 20 40| 10 600 60 3.90] 5.7850) 1000 60| 0.9700000NODO0MWODO [I]
EMBP3050-40-10-THOJ e [J 2.50 500 10 400| 7.50 4.90| 6.0350 900 80| 2.0400 415 444600000 [I]
EMBP3050-60-10-THOJ e [ 2.50 50| 10 600| 7.50 4.90 6.733[ 1100 80| 1.41061.8300000(C000 [I]
EMBP3060-50-10-THO e [ 30 60| 10 500, 90 5.90] 7.331[ 1000 80| 1.a70515800000(C000 [I]
EMBP3060-60-10-THO e [J 30 60| 10 600, 90 5.90] 7.6800 1100 80| 0.9800000NODOOMWODOO [I]
EMBP3060-70-10-THO e [ 30 60| 10 700, 90O 5.90] 8.03000 12000 100 1.60 |71.930Q0000@MOO0O [I]
EMBP3060-80-10-TH e [J 30 60| 10 80| 90 5.90] 83790 1300] 100| 1.42081.9300000(@000 [I]
EMBP3080-60-10-THO e [0 40 8| 10 600 | 120 7.90] 957600 1200/ 100| 10 |000000OO0OM@MOCOO [I]
EMBP3080-70-10-THL e [J 40 80 10 700]| 120 7.90| 9.925[] 13000 100| 0.860000N0000MOON [I]
EMBP3080-80-10-THO e [ 40 8h| 10 800 120 7.90]10.2740 14000 120 1.4408211000000000 [I]
EMBP3100-60-10-THO e [J 50 100| 10 600 | 150 9.90]114710 1300] 120 1.01061.8800000(C000 [I]
EMBP3100-75-10-TH | e [J 5 10 1 75 | 15 9.9 |11.995| 140 12 | 0.82 (000000000 M@WOCOO [I]
e JO00D0OODOOODO e O Stocked Items.
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The pencil neck style uses a combined neck geometry.
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Newly combined Conventional
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In the case of machining a draft angle of 1°using a Radius 2mm end-mill with 30mm under-neck length, the actual
effective reach with the new neck shape is 31.59mm, whereas with the conventional neck shape only 30.56mm reach is
obtainable.

R 0000000000000 0 QO U0p mO Theoritical Cusp Height in End Milling

000000000a& 00 Pick Feed
0.05 0.075 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.5
10 | 0.31250 0.70340 125080 2.81650 5.01260 7.84330 11.31400 15.43160| 20.20410 31.75420
1.50| 0.20830 0.46880 0.83360 1.87620 3.33700] 521740 7.518800 10.24330| 13.39310 20.98010
20 | 015630 0.35160 0.62510 1.40670 2.50160 3.91010 5.63290 7.67100 10.02510 15.68650
2.50( 0.12500 0.28130 0.50010 1.12530 2.00080 3.12700 4.50410 6.13250 8.012800 12.53140
DDEDRD 30 | 010420 0.23440 0.41670 093760 1.66710 2.60530 3.75230 5.10850 6.67410 10.43480
Radius 40 0.07810 0.17580 0.31250 0.70320 1.25020 1.95360 2.81350 3.83000 5.00310 7.82010
50 | 006250 0.14060 0.25000 056250 1.00010 156270 225050 3.06340 4.00160 6.25390
60 | 0.05210 0.11720 0.20830 0.46880 0.83340 1.30220 1.87530 255260 3.33430 5.21060
80 | 0.03910 0.08790 0.15630 0.35160 0.62500 0.97660 1.40640 1.91430 250040 3.90720
10 00313 | 00703 | 01250 | 02813 | 05000 | 07813 | 1.1251 | 15314 | 2.0002 | 3.1255
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®m 00000000 Recommended Cutting Conditions
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Lo BpEERERR RS BEREEE Straight Neck Type
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DWDOE g Carbon Steels, Alloy Steels Tool Steels Pre Harden Steels Hardened Steels Hardened Steels
1800 250HB 250 35HRC 350 45HRC 450 55HRC 550 65HRC
DDep?thCDut[ ap=0.1D ae=0.3D | ap=0.1D ae=0.3D | ap=0.1D ae=0.3D | ap=0.07D ae=0.21D | ap=0.05D ae=0.15D
O0ORO| OOOnO|OOO0OOVID OOONO|OO0O0O0OVID OOONO|O0O0O0OVID OOONO|OC0OO0OVID OO0OnO|00OO0O VR
R min! mm/min min! mm/min min! mm/min min! mm/min min! mm/min
R10 35,000 O 3,680 0 31,800 O 3,340 O 28,600 O 2,850 0 25,500 O 2,140 0 22,300 O 1,400 O
R1.50 23,300 O 3,840 O 21,200 O 3,500 O 19,100 O 2,990 O 17,000 O 2,240 0 14,900 O 1,480 O
R20 17,500 O 3,940 O 15,900 O 3,580 O 14,300 O 3,060 O 12,700 O 2,290 O 11,100 O 1,500 O
R2.50 14,000 O 4,200 O 12,700 O 3,810 O 11,500 O 3,280 O 10,200 O 2,450 O 8,900 O 1,600 O
R30 11,700 O 4,390 O 10,600 O 3,980 O 9,500 O 3,380 O 8,500 O 2,550 0 7,400 O 1,670 O
R40 8,800 O 4,620 O 8,000 O 4,200 O 7,200 O 3,590 O 6,400 O 2,690 O 5,600 O 1,760 O
R50 7,000 O 4,620 O 6,400 O 4,220 O 5,700 O 3,570 0 5,100 O 2,690 O 4,500 O 1,780 O
R60 5,800 O 4,520 O 5,300 O 4,130 O 4,800 O 3,560 O 4,200 O 2,620 0 3,700 O 1,730 O
R8O 4,400 O 4,220 O 4,000 O 3,840 0 3,600 O 3,280 0 3,200 O 2,460 O 2,800 O 1,610 O
R10 3,500 3,780 3,200 3,460 2,900 2,980 2,500 2,160 2,200 1,430

DDDD@DDDDDDDD[DDDDDDDDDDDDDDDD
gooooooooooooobooOooooOoOooOobOobOOoOoOOoOobOO00 oD@ ooOOooooooboOoboOoooDoboooOoo
gobooooooooooooomoboobOOoOooO0OoooOOoOoOoOobOOooooono

Note O Use a highly rigid and accurate machine as possible.
O These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
O If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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gooooooo gooo gooooooo goooao goooo
DWD E ] Carbon Steels, Alloy Steels Tool Steels Pre Harden Steels Hardened Steels Hardened Steels
o 1800 250HB 250 35HRC 350 45HRC 450 55HRC 550 65HRC
EeEthEJtD ap=0.08D ae=0.24D | ap=0.07D ae=0.21D | ap=0.06D ae=0.18D | ap=0.04D ae=0.12D | ap=0.03D ae=0.09D
O0ORO| 00O OOOnOODO0OOVI) OOOnNO|00O0OVID OOONnO0000OVID OOONnO000O0VII OO0 nO(0000 VD
R Under Neck Length min! mm/min min! mm/min min”! mm/min min! mm/min min! mm/min

R20 300 14,300 0 3,000 0] 12,7000 26700 11,1000 22100 9,500 11,6000 8,000 10100
R20 400 129000 2,7100( 115000 2,4200( 10,0000 2,000 0 86000 14400 7,200 [ 910 0
R20 500 10,000 0 11,8000 8,900 [0 1,6000 78000 1,3300 6,700 O 960 O 5,600 [ 600 O
R20 600 7,2000 11,0800 6,400 [ 960 O 5,600 [ 800 O 4,800 [ 580 0 4,000 [ 360 O
R2.50| 400 11,500 0 3,110 0] 10,2000 2,750 0 8,900 [0 2,2800 76000 16400 6,400 0 1,040 0
R2.50 600 9,2000 22100 8,100 0 19400 71000 1,6200 6,000 11700 5,100 [ 730 0
R30 500 9,500 0 34200 8,500 00 3,060 0 74000 25300 64000 18400 53000 11400
R3O0 600 8,600 0 3,1000 76000 27400 6,700 0 2,290 0 57000 16400 48000 10400
R30 700 76000 25100 6,800 0 2,2400 59000 1,8500 51000 11,3500 4,200 [ 830 O
R30 800 6,7000 20100 59000 17700 52000 1,4800 45000 1,1500 3,700 O 670 O
R40 600 7,2000 3,460 0 64000 30700 56000 25500 48000 18400 40000 11,1500
R40 700 6,800 0 3,260 0 6,000 0 2,880 0 53000 24200 45000 11,7300 3,800 11,0900
R40 800 6,400 0 2,6900 57000 23900 50000 2,000 0 43000 14400 3,600 [ 910 O
R50 600 6,300 0 3,780 0 56000 3,360 0 49000 27900 42000 20200 3,500 0 1,2600
R5 75 5,700 3,420 5,100 3,060 4,500 2,570 3,800 1,820 3,200 1,150

000 D@DDDDDDDDEDDDDDDDDDDDDDDDD
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Note O Use a highly rigid and accurate machine as possible.

O These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
O If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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RELSNSRES SRR Straight Neck Type
0O 000000 Ehishing ae
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DWEE g Carbon Steels, Alloy Steels Tool Steels Pre Harden Steels Hardened Steels Hardened Steels
1800 250HB 250 35HRC 350 45HRC 450 55HRC 550 65HRC

DDeEthCDut[ ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D

00RO 0O0OnO|000OVF OOOnO|000OVF OOOnO|000OV O0OOnO|000OVF O0ONnO|000O0 VI
R min’! mm/min min’! mm/min min’! mm/min min’! mm/min min’! mm/min
R10 47,700 O 3,580 O 44,600 O 3,350 O 41,400 O 2,950 0 33,400 O 2,000 O 28,600 O 1,290 O
R1.50 31,800 O 3,820 O 29,700 O 3,560 O 27,600 O 3,150 O 22,300 O 2,140 O 19,100 O 1,380 O
R20 23,900 O 3,940 O 22,300 O 3,680 O 20,700 O 3,240 O 16,700 O 2,200 O 14,300 O 1,420 O
R2.50 19,100 O 4,010 O 17,800 O 3,740 O 16,600 O 3,310 0 13,400 O 2,250 0 11,500 O 1,450 O
R30 15,900 O 4,170 0O 14,900 O 3,910 0 13,800 O 3,440 0 11,100 O 2,330 0 9,500 O 1,500 O
R40 11,900 O 4,280 O 11,100 O 4,000 O 10,300 O 3,520 0 8,400 O 2,420 0 7,200 O 1,560 O
R50 9,500 O 4,280 O 8,900 O 4,010 O 8,300 O 3,550 O 6,700 O 2,410 0 5,700 O 1,540 O
R60 8,000 O 4,320 O 7,400 O 4,000 O 6,900 O 3,540 O 5,600 O 2,420 0 4,800 O 1,560 O
R8O 6,000 O 3,960 O 5,600 O 3,700 O 5,200 O 3,260 O 4,200 O 2,220 0 3,600 O 1,430 O

R10 4,800 3,740 4,500 3,510 4,100 3,040 3,300 2,060 2,900 1,360
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Note 0 Usea highly rigid and accurate machine as possible.
O The pick feed in the table is a general condition; please select the ae according to the cusp height requested.
0 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
O If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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bbbt Pencil Neck Type

O000D0 0O DO O Ehishing
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DWD E 0 Carbon Steels, Alloy Steels Tool Steels Pre Harden Steels Hardened Steels Hardened Steels
o 1800 250HB 250 35HRC 350 45HRC 450 55HRC 550 65HRC

00000 | 53p=0.0500.1 ae=0.02D | ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D | ap=0.050 0.1 ae=0.02D |ap=0.050 0.1 ae=0.02D

Depth of Cut
OORO| OO0 ODOONnODOOOVI) OOONODDOOOVIDOOONOODOOOVIQOOONOOOODOVIpOOONOODOOD VD
R Under Neck Length min! mm/min min! mm/min min™! mm/min min! mm/min min™! mm/min

R20 300 17,500 0 2,630 0] 159000 2,3900| 143000 20400 12,7000 15200 11,1000 1,000 0O
R20 400 158000 23700( 14,3000 21500 129000 18400 115000 11,3800 10,000 [ 900 O
R20 500 12,3000 1,8500( 11,1000 16700 100000 14300 89000 10700 7,800 [ 700 O
R20 600 8,800 11,0600 8,000 [ 960 O 7,200 [ 820 0 6,400 [ 610 0 5,600 [ 400 O
R2.50| 400 14,000 0 25200 12,7000 22900 11,5000 19700 10,2000 14700 8,900 [ 960 O
R2.50 600 11,2000 11,6800 10,2000 1,5300 9,2000 13100 8,100 [ 970 O 7,100 [ 640 O
R30 500 11,7000 2,460 0 106000 22300 9,500 0 1,900 0 85000 14300 7,400 [ 930 O
R3O0 600 10,500 0 2,2100 9,500 [0 2,0000 86000 17200 76000 12800 6,700 [ 840 O
R30 700 93000 16700 85000 15300 7,6000 1,3000 6,800 [ 980 O 5,900 [ 640 O
R30 800 82000 1,2300 74000 131100 6,700 [ 950 O 5,900 [ 750 O 5,200 [ 470 0
R40 600 8,800 0 26400 8,000 0 24000 7,200 0 2,050 0 6,4000 15400 56000 10100
R40 700 8,300 24900 7,600 0 2,280 0 6,800 0 19400 6,000 14400 5,300 [ 950 O
R40 800 79000 21300 72000 19400 6,400 [0 16400 57000 12300 5,000 [ 810 O
R50 600 77000 27700 70000 25200 6,300 0 2,150 0 56000 16100 49000 1,0600

R5 75 7,000 2,520 6,400 2,300 5,700 1,950 5,100 1,470 4,500 970
OO0 D[EDDDDDDDDEDDDDDDDDDDDDDDDD
Ob0ODaelO0000O0O00OO0OO0ODOOOOOOOOOO0O0OOOOOOOOO0DOODODOO
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Note 0 Use a highly rigid and accurate machine as possible.
O The pick feed in the table is a general condition; please select the ae according to the cusp height requested.
O These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
O If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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0 O base coolant, fire prevention is necessary.
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This product has a special shape, and extremely high technology is needed to regrind it. Since TH coating is also our
original, please contact the nearest Hitachi Tool sales office for regrinding and recoating.
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