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Drill for machining ultra-deep minute holes
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Features of Epoch Micro Step Borer S
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PAT. No. 8843501615
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New Chip-removal StOppeI" teChnOIOgy FIb< T, Ill.H:'lHr]l A Chip removal flow direction
+ high-rigidity neck shape enables 7
high-accuracy drilling of minute holes. &~~~ === =7
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CrITTEa e High-rigidity neck shape

Chip stopper
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Thinning flute shape achieves even
higher machining accuracy
(Thinning: Drill diameter > @0.1)

BR: 905 /

Drill dia.

BZ: 0.1
Drill dia.
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Enables high-aspect ratio

deep drilling of minute holes. =™ — —
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Combined with a special starter,
it enables stable deep drilling of
minute holes. B —
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(¢0.1BE 501 or more) Appearance of Epoch Micro Starter
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Two types of coating to match various applications
AR (sus—mem mEEHeto) IE $% @7z vor I ES2yseto)
Various kinds of steel (SUS, common steel, high-hardness materials, etc.) Non-ferrous (copper, aluminum, machinable ceramics, etc.)
O=EE Diamond (CVD)
MiCI'O-TH:l—j_"fyﬁ‘ | ]\liCl'()-TH Convegsn;n%j%ﬁmology SD ‘S-DI—C, :I—7_-4y7 © 100 " v i'ﬂ
Micro-TH Coating SD (S-DLC) Coating % 80 SD(S-D.LC):I—?(’JQ"
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OIS BFATHI—T 1 DLCa—71>7 § 407 (PECVD esepic
TTY, Hydrogen-free DLC coating with T 0t g»
Ultra-smooth TH coating developed for hardness infinitely close to that of % BRSe
precision tools where higher accuracy diamond 0460 600 800 1000

is required BMEREL Modulus of elasticity E (GPa)




Epoch Micro Step Borer S
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9 Machining Data

./ Z} I/EBn'ﬁ':G)W-‘ﬁHiT\EIﬂJHIEW Example of minute hole drilling of nozzle

mﬁu*ﬂ' Work material : SUS316 T& Tool : ¢OO7 X0.7mm (L/D=1 O) 7][]1,71:(_ Cutting depth =0.5mm (ﬁiﬁ Through hole)
I —3/ I Coolant : KA water-base n=20,000min'  ve=4.4m/min v=50mm/min f=0.0025mm/rev Step=0.007mm
) o
ol 12007 sHEDEEM(EHm) . |
! Stralghtness at around 1200 holes (back surface) !
0208 |- @ S R
@l ‘E Ci:
0.002 : H:gh stral‘ghtnessw : : : : :
IR : 1200 R R R R S B R N
Number of holes drilled: 1200 holes 0.001 : : : : : : ‘ i ;
PIIEFME : 30s/ R e
Drilling time: 30s/hole . g 5002 0.004 0.006 0008 001 (X)

Example of high-aspect-ratio (L/D=30)
drilling of semiconductor parts

OFEFEmDET ANT L (L/D=30) MIEH

#HEIM Work material - 7 Jj'j}l/t?:‘/ﬁ Machinable ceramic L2 Tool : 0.1 X3mm (L/D=30) AR cutting depth =2.9mm (BB Through hole)
J—32 b Coolant —JO—Airblow n=20,000min'  v=6.28m/min  vi=100mm/min f=0.005mm/rev  Step=0.03mm
@ & & & & & @& & 8 ® 8
" & & ® & & & & & & @
" & @ # & ® & ® & ¥ &
- = = ® ® W 5 F ¥ @ =
& & & & & & & @& @ & @
@ & ® & 8 & & 8 ® @
DI : 300 R i, T B e
Number of holes drilled: * 5 8 0 8 a0 a8 & o NITWE (R
300 holes Drilled hole condition (back surface)
1J4 = e .
@ ZBIMHAIT Minute die holes
#REIM Work material * HAP40®) T Tool : 90.5X5mm (L/D=10) #IIZRE cutting depth =5mm  (F3& Through hole)
2 —32 b coolant : 7 JO— airblow n=10,000min'  v=15.7m/min  vi=50mm/min f=0.005mm/rev Step=0.05mm

ﬂﬂIT‘\ﬁﬂl Number of holes drilled
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Tool condition after drilling 30 holes

EMSBS

S50RFTRELTIT

X327VERIE =i
Att company A Chipping at hole #32 RS TEE!
= Stable drilling to 50 holes.
B*i Company B X39 7? E /K*ﬁ Interrupledl c%tting possible!
' Chipping at hole #39 f
C#t company ¢ X8 JXE XUE chippihg at hole #8 :
" 1 1 )
0 20 40 60 80 100 1 1e5
[ L]
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Enables stable machining of powder metallurgy HSS which often causes seizing with other tools.
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Competitor B's
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Epoch Micro Step Borer S

ez

790)’;'?7]% Thinning effect

*ﬁﬁ”*j Work material : SUS304 T & Tool : ¢7O 5X15mm (L/D 30) DﬂIi%‘é‘ Cutting depth =11mm (EE Through hole)
J—F b coolant : KA water-base n=10,000min"  ve=15.7m/min vi=50mm/min f=0.005mm/rev Step=0.05mm
}ﬁlﬂﬂuaﬂkaﬁ (FR %bICTEEDUI) {Irough-side condition, oy RIS (7T : D) straightness (With pilot hole)
., X .-_|-_.- 5 i T . (mm)
Bkl L FF (Y) 0.02 T T
il == o i 1 i E Slralghtness(mm) i i i
i ,.l- Jf.- g o i 0.015 T l T
T o oy S B | | | | | | | | | | | |
" LA s ol PO S S N S S O S
s 3 = '“:;,.._4:"' ) P T e ‘ o= N
it ol et g o i s o e I | ® Conventional producti(Without thinning) ! I I I
e Yo = ' 0008 T @ TiRwIITIDAFT YIRS =5
P ol e ¥ - - ' 0 Y FTYIINTD i i
- -a-"' L. - -'T-.___ .::"' ;.F 0 | \EpOCh\MICfO Step BorerSw | | | | |
L T '-‘__E j;’ e 0 0.01 0.02 0.03 0.04 0.05 0.06 (X)
RS (VY=VIML)  ITIDASFYIH—S—5 SV UHILEEERABEICALETS
Conventional product (Without thinning) Epoch Micro Step Borer S Thinning further increases straightness.
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Grades are added.
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Micro-TH Coated  SD-Coated
for Steels  for non-ferrous

2
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T =-(TH/SD) o 140

EMSBS: :

AR I—ROREICSDI—MNR(E-SD %, THI—NRIE" -TH ZHI T REE L, (vrvoEaE: | BEaE. Q)ocm)
Indicate the desired coating type by adding "-SD" for SD coating or "-TH" for TH coating at the end of the item code. Tolerance on shank olbransppgay -
o . EES[OCK T_f ;2-5 Size(mm) o N EEStock T_f 7£ Size(mm)
IS e RElETE] a2l 12 o EE [ ERETE |aE[2R e
i @esle THSD| Dc | ¢ | ¢ |L/D| D1 | L | Ds Item code THSD| Dc | ¢ | ¢ |L/D| D1 | L | Ds
J—NJ—N Dril | Flute |Underneck Neck |Overall | Shank J—N Drill | Flute |Underneck Neck |Overall | Shank

Coat | Coat| dia. length | length dia. | length | dia.

Coat| dia. length | length dia. | length | dia.

03 15| 6 | 20/0.28| 45

EMSBS0004-0. 0.04/0.2 | 04 | 10/0.033 40

EMSBS0004-0. 0.04/0.2 | 0.8 | 20|0.033] 40 03 15| 9 | 30/0.28] 45
EMSBS0004-1. 0.04/0.2 | 1.2 | 30|0.033] 40 03 | 15|15 | 50/0.28| 55
EMSBS0005-0. 0.05/0.25| 05 | 10]0.04 | 40 0.3 | 15| 225| 75/0.28| 65
EMSBS0005-1- 0.05/0.25| 1 201004 | 40 0.3 | 1.5/ 30 |100/0.28| 65
EMSBS0005-1. 0.05/0.25| 1.5 | 30|0.04 | 40 04 |2 4 | 10)0.38| 50
EMSBS0005-2- 0.05/0.25| 2 4010.04 | 40 04 |2 8 | 20/0.38| 50
EMSBS0005-2. 0.05/0.25| 25 | 50/0.04 | 40 04 |2 |12 | 30/0.38| 50
EMSBS0006-0. 0.06/0.3 | 0.6 | 10/0.05 | 40 04 |2 |20 | 50|0.38| 60
EMSBS0006-1. 0.06/0.3 | 1.2 | 20/0.05 | 40 04 |2 |30 | 75|0.38] 75

EMSBS0006-1.
EMSBS0006-2.
EMSBS0006-3-
EMSBS0007-0.7-
EMSBS0007-1.4-
EMSBS0007-2.
EMSBS0007-2.8-
EMSBS0007-3.
EMSBS0008-0.
EMSBS0008-1.
EMSBS0008-2.4-
EMSBS0008-3.2-
EMSBS0008-4-
EMSBS0009-0.
EMSBS0009-1.8-
EMSBS0009-2.7-
EMSBS0009-3.
EMSBS0009-4.
EMSBS0010-1-
EMSBS0010-2-

0.06/0.3 | 1.8 | 30/0.05 | 40
0.06/0.3 | 24 | 40/0.05 | 40
0.06/0.3 | 3 5010.05 | 40
0.07/0.35| 0.7 | 10/0.06 | 40
0.07/0.35| 1.4 | 20/0.06 | 40
0.07/0.35| 21 | 30,0.06 | 40
0.07/0.35| 2.8 | 40/0.06 | 40
0.07/0.35| 35 | 50/0.06 | 40
0.08/0.4 | 08 | 10,007 | 40
0.08/0.4 | 1.6 | 20007 | 40
0.08/0.4 | 24 | 30,007 | 40
0.08/0.4 | 32 | 40/0.07 | 40
0.08/0.4 | 4 50]0.07 | 40
0.09/0.45/ 0.9 | 10]0.08 | 40
0.09/0.45 1.8 | 20/0.08 | 40
0.09/0.45| 2.7 | 30/0.08 | 40
0.09/0.45| 36 | 40/0.08 | 40
0.09/0.45| 45 | 50/0.08 | 40
0.1 105 |1 10/0.09 | 45
0.1 105 | 2 2010.09 | 45

04 |2 |40 |100]0.38| 75
05|25 5| 10/0.48| 50
05 |25|10 | 20]0.48| 50
05 | 25|15 | 30/0.48| 50
05 | 25|25 | 50|0.48| 65
0.5 | 25| 375 75|0.48| 85
0.5 | 25|50 |100]0.48| 85
06 |3 6 | 10/0.57| 55
06 |3 |12 | 20/0.57| 55
06 |3 |18 | 30/0.57| 55
06 |3 |3 | 50057 75
06 |3 |45 | 75/0.57| 95
06 |3 |60 |100]/0.57| 95
0.7 /35| 7 | 10/0.67 60
0.7 /35|14 | 20/0.67| 60
0.7 | 35|21 | 30/0.67| 60
0.7 | 35| 3 | 50/0.67| 80
0.7 | 3.5| 525| 75|0.67| 105
0.7 | 35|70 |100]0.67| 105
08 | 4 8 | 10/0.76| 60

EMSBS0050-10-
EMSBS0050-15-
EMSBS0050-25-
EMSBS0050-37.5-
EMSBS0050-50-
EMSBS0060-6
EMSBS0060-1
EMSBS0060-1
EMSBS0060-30-

EMSBS0070-14-:
EMSBS0070-21-
EMSBS0070-3

EMSBS0010-3- 01 105 |3 3010.09 | 45 0.8 |4 |16 | 20]0.76]| 60
EMSBS0010-5- 0.1 105 | 5 5010.09 | 45 08 |4 |24 | 30076 60
EMSBS0010-7. 0.1 |05 | 75| 75009 | 45 0.8 |4 |40 | 50/0.76| 85
EMSBS0010-10 0.1 |05 |10 |100/0.09 | 45 0.8 |4 |60 | 75/0.76] 115

0.15/0.75| 1.5 | 10]0.14 | 50
0.15/0.75| 3 201014 | 50
0.15/0.75| 45 | 30|0.14 | 50
0.15/0.75| 7.5 | 50|0.14 | 50
0.15/0.75|11.25| 75|0.14 | 50
0.15/0.75|15 | 100|0.14 | 50
02 1 2 101019 | 45
0.2 1 4 201019 | 45
0.2 1 6 301019 | 45
0.2 |1 |10 501019 | 45
0.2 |1 |15 751019 | 55

1

1.

EMSBS0015-1.
EMSBS0015-3-
EMSBS0015-4.5-
EMSBS0015-7.5-
EMSBS0015-11.25-
EMSBS0015-15
EMSBS0020-2-
EMSBS0020-4-
EMSBS0020-6-
EMSBS0020-10
EMSBS0020-15

0.8 |4 |8 |100]0.76] 115
09 | 45| 9 | 10]/0.85| 65
09 | 45|18 | 20/0.85] 65
09 | 45|27 | 30/0.85] 65
09 | 45|45 | 50/0.85] 90
09 | 45| 675| 75/0.85]125
09 | 45| 9 |100/0.85]125
1 5 |10 | 10]0.95| 70
5 |20 | 20/0.95 70
5 |30 | 30/0.95 70
5 |50 | 50/0.95| 100
5

5

EMSBS0090-18-
EMSBS0090-27-
EMSBS0090-4
EMSBS0090-67.5-
EMSBS0090-90-

EMSBS0020-20 0.2 20 |100/0.19 | 55 EMSBS0100-75-
EMSBS0030-3- 03 |15 |3 10/0.28 | 45 EMSBS0100-10

OF  REEERTY . [ HEREEEERTY .. BHEEASBLSEZE.
@ : Stocked Items. [[] : Stocked by specified distributor. Contact with our sales department.

4 E—FE (22) IJEEOJHDIT\,?EL\‘(CNFE UTTWE T Under-neck length (£2) conforms to through-hole drilling depth.
S 6 608880888860 66000000000000000000000000000000000000000000000000006006000000000000600000060eIENSSS

75 | 75/0.95)| 135
100 | 1000.95)| 135
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Epoch Micro Step Borer S

] %ﬁhﬂ‘ﬁﬂ%ﬁ:ﬁ Recommended cutting condition
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Epoch Micro Step Borer S

1 2 3 4 5
7IL= - #ilE PRERH AT VU TUN—R4f BEANEH
%D‘:‘Dj_'\“ E?% %TE L/D 7oL = Carbon steels Stainless steels Pre-harden steels Hardened steels
Item Code 'gqol Undir Aluminium, Resin, Acrylic | (180~250HB) (25~35HRC) (35~45HRC) (45~55HRC)
ia. | nec
length [CIERE | EDRE | ATV | EEREY | EDRE | AT | (D] | ZDRE | ATy | BERE |EDRE (AT 7| [EE#) [EDRE | ATYT
n vi |Emm)| n vi |Emm)| n vi |Emm)| n vi |Emm)| n v | E(mm)

min”'  |mm/min |Stepfeed|] min' |mm/min |Stepfeed] min"' |mm/min|Stepfeed] min"' |mm/min|Stepfeed| min' | mm/min|Step feed

0.4 10 |39,789| 80 |0.004)35810, 72 |0.004f31,831| 64 |0.004]27,852| 56 |0.0028)23,873| 24 |0.002
1.2 30 [39,789] 80 |0.004)35810| 72 |0.004[31,831| 64 |0.004)27,852| 56 |0.0028( 23,873 24 [0.002
05| 10 |38197| 76 |0.005)31,831 64 |0.005[28,648| 57 |0.005|25465| 51 |0.0035] 22,282| 22 |0.0025
1 20 | 38197, 76 |0.005(31,831| 64 [0.005)28,648 57 |0.005|25/465| 51 |0.0035) 22,282 22 |0.0025
1.5| 30 [38197| 76 |0.005]| 25465 51 |0.005]22,918| 46 |0.005|20,372| 41 |0.0035| 17,825 18 |0.0025
0.6 10 |37,136]| 74 |0.006)29,178| 58 |0.006|26,526| 53 |0.006(23,873| 48 [0.0042] 21,221 21 0.003
1.8 30 [37,136] 74 |0.006]29,178| 58 |0.00626,526| 53 |0.006]23,873| 48 |0.0042) 21,221 21 ]0.003
0.7 10 136,378 73 |0.007|27,284| 55 |0.007|25,010] 50 |0.007(22,736| 45 |0.0049] 20,463| 20 |0.0035
21130 ]36,378] 73 |0.007)27,284] 55 |0.007[25,010/ 50 |0.007)22,736| 45 |0.0049] 20,463| 20 |0.0035
0.8 10 | 35810 72 |0.008)27,852| 56 |0.008]|25863] 52 |0.008(23,873| 48 [0.0056] 21,884 22 0.004
24| 30 | 35810 72 |0.008)27,852| 56 |0.008f25,863) 52 |0.008]23,873| 48 |0.0056| 21,884 22 |0.004
0.9 10 135368 71 |0.009]26,526] 53 |0.009]|24,757| 50 |0.009(22,989| 46 |0.0063| 21,221| 21 |0.0045
2.7 ] 30 35368 71 |0.009]|26,526| 53 |0.009|24,757| 50 |0.009)22,989| 46 |0.0063] 21,221 21 |0.0045
1 10 | 35,014 105 |0.01 | 25465 76 |0.01 |23873| 72 |0.01 [22,282| 67 |0.007 | 20,690 41 |0.005
3 | 30 |35014] 105 |0.01 | 25465 76 |0.01 [23,873| 72 |0.01 |22,282| 67 |0.007 | 20,690| 41 ]0.005
5 50 | 28,011 84 |0.01 [20,372| 61 |0.01 | 19,099 57 |0.01 [17,825] 53 [0.007 | 16,552| 33 |0.005
15| 10 [25465| 76 |0.015]23,343| 70 |0.015]21,221| 64 |0.015] 20,160 60 |0.0105] 19,099 38 |0.0075
45| 30 | 25465 76 |0.015]23,343] 70 |0.015|21,221| 64 |0.015(20,160| 60 |0.0105| 19,099| 38 |0.0075
7.5| 50 ]20,372| 61 |0.015|18,674| 56 |0.015[16,977| 51 |0.015)16,128| 48 |0.0105| 15,279| 31 |0.0075
2 10 |23,873| 95 10.02 | 20,690 83 |0.02 [19,099| 76 |0.02 |17,507| 70 |0.014 [ 16,711 50 |0.01
6 | 30]23873] 95 |0.02 | 20,690, 83 |0.02 [19,099| 76 |0.02 |17,507| 70 |0.014 [ 16,711 50 |0.01
10 50 |19,099) 76 |0.02 |16,552| 66 |0.02 |15279 61 |0.02 [14,006] 56 |0.014 ] 13,369 40 |0.01
3 10 |15915| 64 |0.03 [14,854| 59 |0.03 |13,793] 55 |0.03 |12,732| 51 |0.021 [12,202) 37 |0.015
9 30 [15915] 64 |0.03 [14,854] 59 |0.03 |13,793| 55 |0.03 |12,732| 51 |0.021 | 12,202) 37 |0.015
15 50 [12,732| 51 |0.03 [11,884| 48 |0.03 | 11,035 44 |0.03 [10,186| 41 |0.021 | 9,762| 29 |0.015
4 10 |13528| 54 |0.04 | 12,335| 49 |0.04 [11,937| 48 |0.04 | 11,539| 46 |0.028 [ 10,743 43 |0.02
12 | 30 [13528| 54 |0.04 |12,335] 49 |0.04 |11,937] 48 |0.04 [11,539| 46 |0.028 | 10,743 43 ]0.02
20 50 |10,823| 43 |0.04 | 9,868 39 |0.04 | 9,549 38 |0.04 [ 9231 37 |0.028 | 8594| 34 |0.02
5 10 |110,823| 54 [0.05 | 9,868 49 |0.05 | 9,549| 48 |0.05 | 9,231| 46 |0.035 | 8594 43 |0.025
15 | 30 [10,823| 54 |0.05 | 9,868 49 |0.05 [ 9549 48 |0.05 | 9,231 46 |0.035 [ 8594 43 |0.025
25 50 | 8,658 43 |0.05 | 7,894| 39 |0.05 | 7,639 38 |0.05 [ 7,385| 37 |0.035 | 6,875| 34 |0.025
6 10 | 9,019| 54 |0.06 | 8,223| 49 |0.06 | 7,958 48 |0.06 | 7,692| 46 |0.042 [ 7,162| 43 |0.03
18 | 30 [ 9,019 54 |0.06 | 8223| 49 |0.06 | 7,958 48 |0.06 | 7,692| 46 |0.042 | 7,162 43 |0.03
30 50 | 7,215 43 |0.06 | 6,578 39 |0.06 | 6,366 38 |0.06 [ 6,154 37 |0.042 | 5730| 34 |0.03
7 10 | 7,730| 54 [0.07 | 7,048| 49 |0.07 | 6,821 48 |0.07 | 6594 46 |0.049 | 6,139 43 |0.035
21 30 [ 7,730| 54 |0.07 [ 7,048] 49 |0.07 | 6,821| 48 |0.07 | 6,594| 46 |0.049 | 6,139 43 |0.035
35 50 | 6,184 43 |0.07 | 5639| 39 |0.07 | 5457| 38 |0.07 [ 5275| 37 |0.049 | 4,911 34 |0.035
8 10 | 6,764| 54 |0.08 | 6,967| 49 |0.08 | 5968 48 |0.08 | 5769| 46 |0.056 [ 5371 43 |0.04
24 | 30 | 6,764| 54 |0.08 | 6,67 49 |0.08 [ 5968 48 |0.08 | 5769| 46 |0.056 | 5371| 43 |0.04
40 50 | 5411 43 |0.08 | 4934| 39 |0.08 | 4775 38 |0.08 [ 4,615 37 |0.056 | 4,297| 34 |0.04
9 10 | 6,013| 54 |0.09 | 5482 49 |0.09 | 5305 48 [0.09 | 5128 46 |0.063 | 4,775 43 |0.045
27 | 30| 6,013] 54 |0.09 | 5482| 49 [0.09 | 5305 48 |0.09 | 5128 46 |0.063 | 4,775| 43 |0.045
45 50 | 4,810) 43 |0.09 | 4386 39 |0.09 | 4244| 38 |0.09 [ 4,103| 37 |0.063 | 3,820| 34 |0.045
10 10 | 5411| 54 |0. 4,934| 49 0.1 4775 48 |0.1 4,615 46 (007 | 4,297 43 |0.05
EMSBS0100-30 30 | 30| 5411 54 |04 4,934 49 |01 4,775 48 |01 4,615 46 (007 | 4,297| 43 |0.05
EMSBS0100-50-{ i 50 50 | 4,329 43 |01 3947| 39 0.1 3,820] 38 |0.1 3,692| 37 [0.07 | 3,438] 34 |0.05
O DIZHEYHISFGRIFTHIREDEZZRITOD T I . EEDI I TIEANTAZIA. - This standard cutting condition table is intended as reference cutting conditions.

EE"J\ 1§Fﬁt§§bﬁ%l:dzb%{¢7&§}ﬁ¥bt<ria\'L\o The conditions should be adjusted as necessary according to the actual
@I FHHH DI, BAMICIZ KB (& hET — S NETERIEE L, conditions of machined shape, purpose, machine used, otc.

In general, water-soluble or oil-based coolant should be used to ensure chip

EMSBS0004-0.4-:
EMSBS0004-1.2
EMSBS0005-0.5
EMSBS0005-1-
EMSBS0005-1.5
EMSBS0006-0.6-:
EMSBS0006-1.8
EMSBS0007-0.7-:
EMSBS0007-2.1-{
EMSBS0008-0.8
EMSBS0008-2.4-;
EMSBS0009-0.9
EMSBS0009-2.7
EMSBS0010-1-
EMSBS0010-3-
EMSBS0010-5-

EMSBS0020-2-
EMSBS0020-6-
EMSBS0020-10
EMSBS0030-3-
EMSBS0030-9-
EMSBS0030-15
EMSBS0040-4-
EMSBS0040-12
EMSBS0040-20
EMSBS0050-5-
EMSBS0050-15
EMSBS0050-25
EMSBS0060-6-
EMSBS0060-18
EMSBS0060-30
EMSBS0070-7-
EMSBS0070-21
EMSBS0070-35
EMSBS0080-8-
EMSBS0080-24
EMSBS0080-40
EMSBS0090-9-
EMSBS0090-27
EMSBS0090-45
EMSBS0100-10

@ TFGCBI(NYIRVUUYITTAT)V)ICTTHERLIEE L, removal.
OE TR (%) FEEBEDIMIIVESICHIGLTWVET, - Always use with a G83 program (Peck drilling cycle).
OEE/\ZINTL 9355, TESmHSERD20%LU E~30%LUTOFREXT - Under-neck length (£2) conforms to through-hole drilling depth.
= aral i} + When drilling through holes, drill the through hole to a depth of between 20%
E%hi-céfg;;i}og :T=5 TE :00.5x5 DES and 30% of the diameter from the tip of the tool.
Sree 330w mm =p ;9 -2Xomm = Ex.: For work thickness T=5mm and tool= ©0.5X5mm,
MIES : 5.14mm (TE%kiRkD) drilling depth should be 5.14mm (from tip of tool).
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M ~Ji% « 54277 Dimensions & Line-up

IRYvIITIDRF—F— :

E h Mi Start 4
poch Micro Starter feedn e ol I S
hessstseses:
B — )

ERAE Tolerance on dia. | De<0.2: —0.006~—-0.01mm, Dcz0.2:—-0.005~—-0.015mm o472 ,pDcﬁcﬂ:st
ype:

7% Size(mm) ~ & size(mm)
mRI—K  |2E BE | #E | 28 s 777 mRI-K (2% BE | #E | o2& oo 777
Item code Stock DC L I— Ds Type Item code Stock DC L L Ds Type
Drill Flute Overall Shank Drill Flute Overall Shank
dia. length length dia. dia. length length dia.

EMSTO0004-TH
EMSTO0005-TH
EMSTO0006-TH
EMSTO0007-TH
EMSTO0008-TH
EMSTO0009-TH
EMSTO0010-TH
EMSTO0011-TH
EMSTO0012-TH
EMSTO0013-TH
EMSTO0014-TH
EMSTO0015-TH
EMSTO0016-TH

0.04 | 0.04 45
0.05 | 0.05 45
0.06 | 0.06 45
0.07 | 0.07 45
0.08 | 0.08 45
0.09 | 0.09 45
0.1 0.1 45
0.11 | 0.1 45
0.12 | 0.12 45
0.13 | 0.13 45
0.14 | 0.14 45
0.15 | 0.15 45
0.16 | 0.16 45

EMST0017-TH
EMST0018-TH

5471 EMSTO019-TH
™el  EMST0020-TH
EMST0030-TH
EMST0040-TH
EMST0050-TH
EMST0060-TH
EMST0070-TH

Z472  EMST0080-TH
EMST0090-TH
EMST0100-TH

0.17 | 0.17 45
0.18 | 0.18 45
0.19 | 0.19 45
0.2 0.2 45
0.3 0.3 45
0.4 0.4 45
0.5 0.5 45
0.6 0.6 45
0.7 0.7 45
0.8 0.8 45
0.9 0.9 45
1 1 45

OF | IZEEERTY, @ : Stocked ltems.

y1472

Type 2

000000000000
Sninnwwwlwowwww

0000000000000
w|w|w|w w w w(wlwlwwww

] Eﬁhﬂ‘ﬁﬂ%ﬁi& Recommended cutting condition

IJ'ﬁ’WQQ'ngZS—g— Epoch Micro Starter

3 4 5
7= - t8ifE PRER ATV TUN—R4H BEAN
Bmd—R B B R 729)L Carbon steels Stainless steels Pre-harden steels Hardened steels
Item Code Tool | Under | Aluminium, Resin, Acrylic (180~250HB) (25~35HRC) (35~45HRC) (45~55HRC)
dia. K 3 [V - — s - — VB - — S - _ 3 —
? | iengtn | EER% |0 | 27v7| EERK |E0EE | 27v7| BERK |E0EE | 27v7| BER |E0EE | 27v7| BER |EOEE | 27vT
n vi | Z(mm) n vi | Z(mm) n vi | Z(mm) n vi | Z(mm) n vi | Z(mm)
min' | mm/min |Stepfeed| min" | mm/min |Stepfeed| min?' | mm/min |Stepfeed| min" | mm/min |Stepfeed| min”' | mm/min | Step feed

EMSTO0004-TH | 0.04 | 0.4 |39,789| 20 |0.001|35810, 18 |0.001)31,831| 16 [0.001]|27,852) 14 |0.001|23,873] 6 |0.001

EMST0005-TH | 0.05 | 0.5)38,197 19 |0.001(31,831] 16 |0.001)28,648] 14 |0.001[25,465| 13 |0.001]|22,282| 6 |0.001
EMSTO0006-TH | 0.06 | 0.6 [ 37,136 19 [0.002] 29,178 15 |0.002 26,526 13 |0.002] 23,873 12 |0.001( 21,221 5 10.001
EMST0007-TH | 0.07 | 0.7 | 36,378 18 |0.002( 27,284 14 |0.002) 25,010] 13 |0.002|22,736| 11 |0.001]|20,463| 5 |0.001
EMSTO0008-TH | 0.08 | 0.8 | 35810 18 |0.002| 27,852 14 |0.002| 25,863 13 |0.002]| 23,873 12 |0.001|21,884] 5 |0.001

EMST0009-TH | 0.09 | 0.9 )35368 18 |0.002f26,526] 13 |0.002)|24,757| 12 |0.002|22,989| 11 |0.002] 21,221 5 10.001
EMST0010-TH | 0.1 1 35014| 26 0.003]| 25465 19 |0.003[23,873| 18 0.003]22,282| 17 |0.002f 20,690| 10 |0.001
EMSTO0015-TH | 0.15| 1.5 25,465 19 |0.004(23,343| 18 |0.004]|21,221| 16 |0.004| 20,160/ 15 |0.003]| 19,099| 10 |0.002
EMST0020-TH | 0.2 | 2 |23873] 24 |0.005|20,690, 21 |0.005|19,099| 19 |0.005|17,507 18 |0.004| 16,711 13 |0.003
EMST0030-TH | 0.3 | 3 15915 16 |0.008(14,854| 15 |0.008)13,793| 14 |0.008f12,732| 13 |0.005]| 12,202| 9 |0.004
EMSTO0040-TH |04 | 4 13528 14 |0.010/12,335| 12 |0.010/11,937| 12 |0.010] 11,539 12 |0.007| 10,743 11 |0.005
EMSTO0050-TH |05 | 5 10,823 14 |0.013[ 9,868 12 |0.013] 9,549| 12 |0.013| 9,231 12 |0.009| 8594| 11 |0.006
EMSTO0060-TH |06 | 6 9,019| 14 |0.015| 8,223| 12 |0.015| 7,958 12 |0.015] 7,692) 12 |0.011| 7,62] 11 |0.008

7

8

EMST0070-TH | 0.7 7,730] 14 [0.018| 7,048] 12 |0.018| 6,821 12 |0.018| 6,594 12 |0.012 6,939] 11 |0.009
EMSTO0080-TH | 0.8 6,764| 14 10.020| 6,167 12 |0.020| 5,968 12 |0.020| 5769 12 |0.014] 5371 11 |0.010
EMST0090-TH |09 | 9 6,013 14 |0.023| 5482 12 |0.023] 5305 12 |0.023| 5,128 12 |0.016f 4,775| 11 |0.011
EMSTO0100-TH |1 10 5411 14 10.025| 4,934| 12 10.025| 4,775| 12 |0.025| 4,615 12 10.018] 4,297| 11 |0.013

O C DIEEHIFERIFTEHIZEOEEZZTITBDTT . EEDON T TIEANTHZIA. - This standard cutting condition table is intended as reference cutting conditions.
T

E0, RS SORIEREL T EE L. e oot s g mec e L BT TR
OO FHEH Db BERMICIF KBTI MET —S U NESERLCIEE L. - Irr;r%igzlral, water-soluble or oil-based coolant should be used to ensure chip
.LZ\?GBS (’\ﬂ‘yg |\U beﬂ’f 9“/) 'CZCEFH <TCZL\0 « Always ﬁse with a G83 program (Peck drilling cycle).

.j]l]Ilg—L\— . IE?%G)BO%};’E?SQEZM?A“Z(TC?SL\ (f51: 0.1 DRI, 0.06mm) Hole depth: Be sure to drill to a depth of 60% of the diameter.
6 (Ex.: For @0.1, depth=0.06mm)



Epoch Micro Step Borer S

s =] PERICE O T EZEBRBIFTEET,
. EIIEE OO Manufactured upon request only. We can deliver the size to match customer needs.

Manufactured upon request only.

S B ———

1

]
@D

2 | | [ v VIRNE  h4 ]

1
L Tolerance on shank

BESE 8005 ’

EMSBS: Cimi T b ETRSOER  (B):J—7 4 YIDEE
oot ot R t...ri...r f2:Designation of under neck length; (B) Designation of coating Tolerance on Dia.
S © — A T_f 5£ Size(mm)
o e [ 0/Do | BEDc | Ee | BED: | ETR L LSEL ovralongt _[YrY9EDs
Crdercode (B) da. longih o | Mongih " | 42/DC35R | 02/D0BEH 42/DoBSAE| ST
EMSBS0004-(A)-(B) TH/SD | 0BT [ 0.04 | 02 0.033 40 3
EMSBS0005-(A)-(B) TH/SD 5OMLI T 0.05 0.25 0.04 40 5
EMSBS0006-(A)-(B) TH/SD TIIEE 0.06 0.3 0.05 40 3
EMSBS0007-(A)-(B) TH/SD | o5V [ 0.07 | 035 | 006 40 3
EMSBS0008-(A)-(B) TH/SD e b 0.08 0.4 0.07 40 3
EMSBS0009-(A)-(B) TH/SD | **™* [ 0.09 | 045 | 008 40 3
EMSBS0010-(A)-(B) TH/SD 0.1 0.5 0.09 ~Beic 45 3
EMSBS0015-(A)-(B) TH/SD 0.15 0.75 0.14 | zise< 50 3
EMSBS0020-(A)-(B) TH/SD 0.2 1 0.19 | fZ=L 45 b5 3
EMSBS0030-(A)-(B) TH/SD |100fs4F| 0.3 15 0.28 | palosany| 45 55 65 3
EMSBS0040-(A)-(B) TH/SD f?jﬂ 0.4 2 0.38 | freel. 50 60 75 3
EMSBS0050-(A)-(B) TH/SD | .= . 0.5 25 0.48 50 65 85 3
EMSBS0060-(A)-(B) | TH/SD | 10oress | 0.6 | 3 057 55 75 95 3
EMSBS0070-(A)-(B) TH/SD specified. 0.7 35 0.67 60 80 105 4
EMSBS0080-(A)-(B) TH/SD 0.8 4 0.76 60 85 115 4
EMSBS0090-(A)-(B) TH/SD 0.9 45 0.85 65 90 125 4
EMSBS0100-(A)-(B) TH/SD 1 5 0.95 70 100 135 4
. L/DGJJEL\(: ck%t)_]ﬁu%ﬁ: Cutting conditions for different L/D
PSICEEE L TL\BL/D=10DJHISEHZE%EE LT, PRI > THIHIREZRR L T EEW (ERICTESH)
Adjust cutting conditions according to the following ratios based on the cutting conditions for L/D=10 on p. 5.
L/D [EIE T2 EDIRE AFvITE L/D [OEREL EDEE ATFvITE
Revolution Feed rate Step Revolution Feed rate Step

2018LAF 1 1 1 708LLF 0.65 0.55 1

3018LLF 1 1 1 80f8LUTF 0.4 0.4 1

4018LUF 0.9 0.9 1 90f8LAF 0.35 0.35 1

5018L0F 0.8 0.8 1 100/8LLF 0.3 0.3 1

60f8LAF 0.65 0.65 1

. :55]527555 Ordering method
B MRENOI—FT 1 VJFHERICEODETCERICGEATIRIFE T,

The under neck length and coating can be freely selected according to the application.

| ETECOEIRSE > URSH+IER)ZBZICLTE MREZCIEELEE L,

Please specify the under neck length using (hole depth + tool diameter) as criteria.

Selecting under neck length

[O—F v o0mRAE > BANICEHRCIESDE, ZOMDHHICBTHERSELET,

In general, SD should be selected for non-ferrous materials, and TH should be selected for other materials.

Selecting coating

“5'“ ] BIZE. 7WED 0.3, JURSH 15TSUS304(CipldZ1To155. TEERF¢0.3. B FREE15.3
Example 1 (JURS+TLER) DT EZTIEELEEL),

For example, when drilling a hole in SUS304 that is ¢ 0.3mm in diameter with a depth of 15mm, specify a tool with a diameter of ¢ 0.3mm
and a under neck length of 15.3mm (hole depth + tool diameter).

CiEN J— R ordercode = EM5830030'1 5-3'TH
GE) ERREADIRTEMRICEALTIE, BEZHBRICKUET, BHERICBERUVEDET X,

(Note) For products with tool dimensions other than those listed above, separate consultation is needed. Please contact our sales office.
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. Iiﬁ‘)ﬂ?(ﬁﬂlf‘ﬂ?":‘k-i-ﬂ)ﬁﬁﬁﬁiﬁ How to use Epoch Micro Step Borer

O@NIEFD;ES Caution points when machining

<-FI'T |‘ ) “llv:jb\t > About pilot holes
SRR —Y—DERAZEBRDLET .
MAFICRBELNS I ZEITIGEIRIERARY —5 —ZERLIEEL,
FGB83TOTIAICKDATYIMIZIToOCTLIEELY,

iy
Depth

AFYIMIICT EROB0%FETHT

Use step drilling. Drill to 60% of diameter.

NIRS  BROBOWRSFTTUTANTLIEELY (B ¢0.108E. 0.06mm)

Use of the special starter is recommended. * Particularly when drilling high-accuracy holes, please use the special starter.
Always perform step drilling using a G83 program. Hole depth: Be sure to drill to a depth of 60% of the diameter. (Ex.: For @0.1, depth=0.06mm)

< 7—5 > I‘l:jb\t > About coolants
BEARMICIEHME or KBTI —S VN EHELE T,
CDBF. I—3SVMDRFEICECBDRIITEHELTLIEE L,

In general, oil-based or water-soluble coolants are recommended. When using, set it up so that the coolant hits the flute tips.

——

<7J[II?°EI 9"5L\ICDL\'C> About machining programs

WFC8(NYIRUIYITYAT)L) [CTMIZEIToTLIEE L,

HWEUT7LUVAMIE : 0.05~0.1mm . S0DZBRDHEIF. T—J LELDBERD30%
D ROMBICRELTLEE V. (Bl :p X E TR 100mm OUT 72L& = —0.3mm)
#7770 —F Bk : 0.05mm

D) S A— T REBEIC CEBE V. COBBENAZTVENTEENREZT M BOFT,

f U7V AE
Reference position

*
7JO—F s
Approach distance

Always perform drilling using a G83 program (Peck drilling cycle). Recommended reference position: 0.05 to 0.1mm. However, for aspect ratios of greater
than 50D, the position should be set as 30% of the tool diameter below the surface of the work.

(Ex.: For @1 x 100mm under neck length, reference position = -0.3mm)

Recommended approach distance: 0.05mm

*Change according to the machine parameter setting screen. If these values are large, machining time may become longer.

< Eii D EEI:DL\_C > About fast feed rates

BTIRARVESG., BEDEENRT ETDEMETHIEEHODET,
HESE © 20m/min AT (30D BAE : 5Bm/min LUIF)

< 30D LDRE TIEEZERT DIHE > hole depins of 30D or groster..
25—5—DIIOKIC 10DEANTHSITY B&. BCMIHEENEELFT,
50D%#BZ HEE(E, %F 10D EANTHSMILTIZEL,

Drilling accuracy can be further improved by inserting 10D before drilling after drilling with a starter.
For aspect ratios of greater than 50D, always insert 10D before starting drilling.

When the under neck length is long, if the fast feed rate is too fast, bit may be broken. Recommended: 20m/min. or less (for greater than 30D, 5m/min. or less) T

A T2t axE

1R EODITER

Attentions on Safety

(N TEEF—2(RE) PSRN HTEE. TEORUHLETH2VE TN FFICEEEMLE
WIS+ R ETEBEBRBVOLET,
(2) iR AEETZ TEERRIBR W IERF CEEMALVLIICERL TSN,
2. RFIRFOER
(1) ZfERRIIC, TROEG- BNFDSBRRBET > TOLE ALy Fry 7 EN QI IHIERIC

1ToTLES,
(2) :{:?5!;-.1?:\gﬁ&%ﬁijz%ﬁ%ﬁibf:@ét;\ E5ICHMES LS ¢ T ZDIRE O FEE £k
WTLZEEW,
3. EALEDIERE
(1) DB TR &2 \E4HEIA DT ik - BERD AR, 5 UHRERBL THL TS,
(2) B AROBUEIL FTLLMEEDIL EFOBRELTIRIBELLEEN, YA ASVEE
{ERBROBIMD/NSVEEH BV T OMIRICIEU THIEIS M2 EEICREL TTER

<R,

(3) GEITEMBSEEOMETT, ZEARICHEBL CRMT 5B 5 BIET, $£ GUFHTR
MY BCENBIET , ChEDREME S EEEEDE ¢ A(EHBVEEIC A TABI LR
P &)ET DT, TAEEAHIEZORBEIE S —EBR M RED D1 ZORE L4
LTRSLRET COMEEBBANELET,

(4) QMR (S35 § BAAER, BRI L BFH® HINCFICEBEI A - KK DRI BIET , Bl
BEDBROSBECH TRBEALENTESN, AR E CEASN 558 EH A
FEBFITH TN,

(5) TEARRDEMLSNCEZERICAS VTS,

4. BHTHIEED Z3EE
() BEtHIESA NEL THIE AN FIRT 2BNP HIET BIEL TRERY 50 BFtHIE

1T2TLES,
(2) TEEBMHEILE T EMEFFELET  BMHIRHCEZOREICR DN —EBT T REED
PREDREREBERLTZEN,

1. Cautions regarding handling

(1) When removing the tool from the case (package), be careful that the tool does not pop out and be
careful not to drop it or touch the flute tips directly with your bare hands.

(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevennon is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety
cover over the work area and wear safety clothes such as safety goggles, etc.
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Hitachi Tool Engineering, Ltd.

A 1 T105-0023 RREFGEXZH1-2-1 (—/\VANEESF)

http:/www.hitachi-tool.co.jp

&150120-134159

HiY—IVITEERF—5~—2 [TOOL SEARCH]

& 03-6858-2201 FAX 03-6858-2231 | TOOLSEARGH EE:
Overseas Dept.: @ +81-3-6858-2203 FAX +81-3-6858-2228

BEMESE ®0368582202 FAX0368582231  rhEREEES 0528575001 FAX052-857-5006

EiSEzI  ®0368580203 FAX03-6858-2208 ZEEEER B0528575001 FAX052-857-5006 &%
SEEEEE  ®0368580211 FAX03-6858.2031 FHEEER B0535463200 FAX053546-3203
TR B0368580011 FAX036858-2231 wrwar w0871 .
Rl ST mwmem s iz
mBEeen B029629.3039 FAX09B29309  cammsemy 0825360001 FAX082:5360003
SPIRERA B0294-388330 FAX0294-38-8335 FUNEEERT B 092-289-7010 FAX092-289-7012
EEHEEM B0266213/00 FAX02682]-5/1] YANIET 0934342640 FAX093-434 6846
JLERERA & 0276596001 FAX0276-596005

B B028582.145] FAX0285843429  I-7/iEgtys- 0852605050 FAX0852-60-5055

R |5

B 046-228-1300

FAX046-228-1302

3—0v/{/Hitachi Tool Engineering Europe GmbH Itterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : +49-(0)2103-248230

E/BiuR(LH)HRAR HE2000031E HEMEARXARAR288% (BIRERPH1101%) TEL:+86-(0)21-3366-3058, FAX:+86-(0)21-3366-3050
7 X7/ Hitachi Metals America, Ltd. 41800 W. Eleven Mile Road, Suite 100 Novi. Michigan, 48375, USA TEL : +1-248-465-6029, FAX :+1-248-465-6020
4 A/ Hitachi Metals (Thailand) Ltd. Unit 138, 13th Floor,Ploenchit Tower, 898 Ploenchit Road, Lumpini, Pathumwan, Bangkok 10330, Thailand TEL : +66-(0)2-263-0892, FAX :+66-(0)2-263-0894
4~ R/ Hitachi Metals (India) Pvt. Ltd. Plot No 94 & 95,Sector 8, IMT Manesar, Gurgaon -122050, Haryana, India TEL : +91-124-4812300, FAX :+91-124-2290015
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Specifications for the products listed in this catalog are subject to change without notice due to replacement or modification.
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