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Epoch Micro Step Borer H EMSBH-ATH / Carbide Oil Hole Non Step Borer H NSBH-ATH
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Enables drilling of hardened steel.
Enables high-accuracy drilling of deep holes.
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Standard sizes
from $0.1mm
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Hitachi Tool Engineering, Ltd.
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~Letus take care of drilling in hardened steel.
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Merits of drilling (direct drilling) of heat-treated materials

- Shorter delivery by stocking hardened blanks.

+ Reduces setups to electrodischarge machining equipment or special machinery.

+ Longer unmanned operation by reducing labor involved replacement of electrodes and tools.
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¢®0.1~¢ 2.0 : Epoch Micro Step Borer H
¢ 2.0~ ¢®12.0 : Carbide Oil Hole Non Step Borer H
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- Cooling holes
- Core pin holes
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EMSBH-ATH

high-hardness steel materials

- General drilling in
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Achieves high-performance drilling of high-hardness steels.
Features of Carbide Oil Hole Non Step Borer H “NSBH-ATH”
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Superior rigidity and cutting edge strength tuned for high-hardness steels.
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Smooth removal of cutting chips by special flute shape.

E{EUcmt#d—3+>22 ATH Coating

Further evolved heat-resistant ATH Coating
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Center thickness

Helix angle
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Center; thickness: Large,
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Increased tool rigidity and cutting flute strength

Low helix
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Deformation simulation using quasi model

TEZ¢6.0. BR14A0MMODIEETIVZAWNT. ESS0HRCOHMICING (3 ZIToIcBFICHRET D
ASANENVI DBEZRWVWTY 22— 3V & T o1& DRUNAAELI T,
ASANMEE : 1150N  MULITEE 1 240Ncm

Torsional displacement for simulation using the thrust and torque values generated when boring steel material with a hardness of
50HRC for a tool model with a tool diameter of ¢6.0 and a groove length of 140mm. Thrust load: 1150N; Torque load: 240Ncm
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RUNBEZR : 1.2°
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DEREE20%:iR - RUNSEZA : 1.5°
f Torsional displacement: 1.2° Torsional displacement: 1.5°
20% lower than conventional tools
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Tool deformation and deflection against the high cutting force generated when drilling high-hardness steels were suppressed.
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Cutting Force

#EEI# work material : DAC(50HRC) T ERIFEETIE item code & size : NSBHO600-150-ATH (¢p6.0X150%205)
n=3,183min" vc=60m/min vi=19Tmm/min f=0.06mm/rev HITFE cutting=56mm
7K/§'|Etﬂﬁ“/i§ Wgﬂrjﬁﬁiﬂﬂ Internal water base coolant
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Start drilling .
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Compared to conventional tools, cutting force variation during drilling is less and smooth drilling is achieved.

EELI#I—7 1> “ATHcoating |

Improved heat-resistant coating

Hi5 E onro—s  ITHegs tale. REBSERAL. MM ERREOTAERRLELL,

Features

OiERLDEEEE (3800HV) ZRIR!! RIFFMEFRMZRULET, (EREEERERE : 3600HV)
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- The heat-resistant TH coating used previously has further evolved. A laminated structure is used to achieve both heat resistance and adhesion strength.
- Achieves even higher hardness (3800HV) than before! Exhibits good abrasion resistance. (Hardness of conventional high-hardness membrane: 3600HV)
- Achieves long life for cutting high-hardness steels of 50HRC or higher such as plastic molds, diecast shapes, etc.

. ﬁ EE ATH3 _7_"{ ‘Jﬁwﬂiﬁﬁﬁﬁﬁ.’ﬁﬂﬂ—ﬁﬁ Cross-section photograph of ATH coating layer structure

Characteristics
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Conventional Coating

ATH Coating for hard material
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Even finer particle size is nano order.

BATHI—5 «r % for hard material | ¥5%F PalNo. 539341362 |
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Plane, S-X thinning
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B NSBH-ATH OERAER
Tool dia. tolerance -NSBH-ATH
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Tool dia.

¢2.0=Dc=6.0

¢6.0<Dc=10.0

¢10.0<Dc=12.0
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~f & Size (mm) ~ I Size (mm)
Bmd—k e BR | BR BTR| £R Vn/RB BmId—k fE| BR | BR BEMR| £R Yn/R
Item Code Stock D_C [ £2 L Ds Item Code Stock| DC 2 £2 L Ds

Drill Flute |Underneck| Overall | Shank Drill Flute |Underneck | Overall | Shank

Dia. |Length | Length | Length | Dia. Dia. |Length | Length | Length | Dia.
NSBH0200-20-ATH [ J 20| 24 70 NSBH0900-45-ATH [ J 45 | 48 | 105
NSBH0200-40-ATH @ 20 40 | 44 90 | 4.0 NSBH0900-90-ATH [ ] 90 | 93 | 150
NSBH0200-60-ATH o 60| 64 | 110 NSBH0900-120-ATH | @ 9.0 120 | 123 | 180 10.0
NSBH0300-20-ATH o 20| 283 70 NSBH0900-150-ATH | @ 1150 | 153 | 210 ’
NSBH0300-40-ATH o 3.0 40| 43 90 40 NSBH0900-200-ATH | @ 200 | 203 | 260
NSBH0300-60-ATH o ’ 60| 63 | 110 ’ NSBH0900-250-ATH | @ 250 | 253 | 310
NSBH0300-90-ATH o 90| 93 | 140 NSBH1000-50-ATH [ ] 50 | 53 | 110
NSBH0400-20-ATH o 20| 23 70 NSBH1000-90-ATH [ ] 90 | 93 | 150
NSBH0400-40-ATH o 40 | 43 90 NSBH1000-120-ATH | @ 120 | 123 | 180
NSBH0400-60-ATH @ 4.0 60| 63 | 110 | 6.0 NSBH1000-150-ATH | @ | 10.0 | 150 | 1563 | 210 | 12.0
NSBH0400-90-ATH o 90 | 93 | 140 NSBH1000-200-ATH | @ 200 | 203 | 260
NSBH0400-120-ATH | @ 120 | 123 | 170 NSBH1000-250-ATH | @ 250 | 253 | 310
NSBH0500-25-ATH o 25| 28 80 NSBH1000-300-ATH | @ 300 | 303 | 360
NSBH0500-40-ATH o 40 | 43 95 NSBH1100-55-ATH o 55| 58 | 120
NSBH0500-60-ATH o 5.0 60| 63 | 115 6.0 NSBH1100-90-ATH o 90 | 93 | 155
NSBH0500-90-ATH o ’ 90| 93 | 145 ’ NSBH1100-120-ATH | @ 120 | 123 | 185
NSBH0500-120-ATH | @ 120 | 123 | 175 NSBH1100-150-ATH | @ | 11.0 | 150 | 153 | 215 | 12.0
NSBH0500-150-ATH | @ 150 | 153 | 205 NSBH1100-200-ATH | @ 200 | 203 | 265
NSBH0600-30-ATH o 30| 33 85 NSBH1100-250-ATH | @ 250 | 253 | 315
NSBH0600-60-ATH o 60| 63 | 115 NSBH1100-300-ATH | @ 300 | 303 | 365
NSBH0600-90-ATH @ 6.0 90| 93 | 145 | 8.0 NSBH1150-60-ATH o 60 | 63 | 125
NSBH0600-120-ATH | @ 120 | 123 | 175 NSBH1150-90-ATH [ ] 90 | 93 | 155
NSBH0600-150-ATH | @ 150 | 153 | 205 NSBH1150-120-ATH | @ 120 | 123 | 185
NSBH0700-35-ATH o 35| 38 90 NSBH1150-150-ATH | @ | 11.5 | 150 | 153 | 215 | 12.0
NSBH0700-60-ATH [ ] 60| 63 | 115 NSBH1150-200-ATH | @ 200 | 203 | 265
NSBH0700-90-ATH o 7.0 90| 93 | 145 8.0 NSBH1150-250-ATH | @ 250 | 253 | 315
NSBH0700-120-ATH | @ ’ 120 | 123 | 175 ’ NSBH1150-300-ATH | @ 300 | 303 | 365
NSBH0700-150-ATH | @ 150 | 1563 | 205 NSBH1200-60-ATH o 60 | 63 | 125
NSBH0700-200-ATH | @ 200 | 203 | 255 NSBH1200-90-ATH o 90 | 93 | 155
NSBH0800-40-ATH [ ] 40| 43 95 NSBH1200-120-ATH | @ 120 | 123 | 185
NSBH0800-60-ATH o 60| 63 | 115 NSBH1200-150-ATH | @ | 12.0 | 150 | 1563 | 215 | 12.0
NSBH0800-90-ATH o 90| 93 | 145 NSBH1200-200-ATH | @ 200 | 203 | 265
NSBH0800-120-ATH | @ | 8.0 | 120 | 123 | 175 | 10.0 NSBH1200-250-ATH | @ 250 | 253 | 315
NSBH0800-150-ATH | @ 150 | 153 | 205 NSBH1200-300-ATH | @ 300 | 303 | 365
NSBH0800-200-ATH | @ 200 | 203 | 255 e 1
NSBH0800-250-ATH | @ 250 | 253 | 305 W ST IS DUYT Avout tp angle
NSBH0850-45-ATH o 45| 48 | 105 E%%g;%%ﬂcgﬁﬁﬂmlﬁd)%ﬁﬁ% [¥140°T9,
NSBH0850-90-ATH L J 90 93 150 The tool with the shonest(;lute length for each diameter has a tip angle of 140°.
NSBH0850-120-ATH [ ) 120 | 123 180 For other tools, the tip angle is 135°.
NSBH0850-150-ATH | @ 85 150 | 153 | 210 100
NSBH0850-200-ATH | @ 200 | 203 | 260
NSBH0850-250-ATH | @ 250 | 253 | 310
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Recommended
cutting conditions
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Carbide Oil Hole Non Step Borer for Hardened steels

WM B (HRC) | YIMIEEE ve EOE f mmrey)

Work material Hardness (m/min) ¢2 b4 ¢6 ®8 ®10 012
TUJ\— R4 40~45 20~60~80 | 0.03~0.05 | 0.06~0.08 | 0.09~0.15 | 0.12~0.2 | 0.15~0.25 | 0.156~0.25
BREAN
oo nardonod sioele | 45~55 | 20~40~60 | 0.02~0.03 | 0.04~0.1 | 0.06~0.09 | 0.08~0.12 | 0.1~0.15 | 0.12~0.15
Hardened steels

55~60 10~20 0.01~0.02 |0.025~0.04| 0.04~0.06 | 0.05~0.08 | 0.07~0.1 0.07~0.1

[EDHEISEEDEEICDULIT]  Setting of Cutting Conditions

s UHER G ABED ARG HEHERVEULET .
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#CDOAREBT —S VMBI HEE I FBIRER20B L T OXKBHIEIHEZE R
TRBEDHDTY, 205ZBA 2 BAFHIRELHFED TRZEZRICHERLT
<FEELN
Xp5.0UFEFI—5V/NEF2.0MPall E%. ¢5.0%#8X 2 1.5MPall t
EHRELEFET,

¥MQAL(SZNIIOEEIFTEN SO HE P EDIREEC KD YIEIEEZ T
BVEINL TEREVMEENHDET,

x TERKBORIFEYPITNOENILYRNZAL. TEDIRNIFO0.02mmBEL IS
ATLIEELY,

SCHMEDYIEIHEZER I 215 S (FUEIREEHE D FREDERDEGE TTERL
EEV T IO FHE LU TEDHEBICKDFIE-S INICTERLIEEL,

MWHIF (FZER. fehd REIDHEC SIEVNES LoD O ERIFLTLIEE L,

B YJEIINIT57E  oriting Method
n -FT\ (jj"( Fﬂ) jJI]I Drilling of pilot hole (guide hole)

@HEEET B Recommended tools -

FEBOFY A ADBRIROEVERZE SERALEEL

Use the product with the shortest flute length for each size of this product. -

.ﬂﬂIi%'é Machining depth o IE?% X 3011:11 tool diameter X 3.0 times :__
MBROL/D=10 LORBEFEREINDIBE. HA RNZESHIFTT
CERLREEV

When using a product for which the flute length is more than L/D=10, bore a guide hole first.

E 1&E@E‘E\ 7—5"J|*0N Supplying coolant during low-speed revolution
OIERLEL T HA RIINANTLEEL (h=0~500min™")

Leading to the guide hole at low speed (n=0~500 min-1)

@A RN TEKD2.0~5.0mmFaIC AN TILTLEEWL | -

Stop 2.0~5.0 mm before the end of the guide hole.

¥ TEIRH200mmL EDBEF. EEE##n=200min IR THA RIINANTL ZEW

When a long tool (200mm or longer) is used, position the tool to the guide hole at low revolution speed (n=200min-1 or less).

¥ FRONISEEBTER LA,

Be sure to refer to the boring procedure (under) when selecting a tool.

*Internal supply of water base coolant is recommended.

*These standard cutting conditions are intended as approximate values for
cutting conditions. For actual drilling, cutting conditions should be adjusted
according to the drilling shape, purpose, machine used, etc.

*If cutting chips are not smoothly ejected, perform step drilling at lengths
around the tool diameter.

*The above cutting conditions are based on the use of a water base coolant
diluted to a maximum of 20 times. When coolant dilution exceeds 20 times,
decrease the cutting speed to the lowest in the specified range. When the tool
diameter is ¢ 5.0 or less, the coolant pressure should be 2.0 MPa or higher,
and when the diameter is over ¢5.0, the pressure should be 1.5 MPa or
higher.

*When performing MQL (mist) machining, depending on the amount or status
of spray from the tool, it may be necessary to reduce the cutting speed in
order to perform machining.

*When changing the tool, use collet free from flaws and stains and attach the
tool firmly so that its runout is 0.02mm or less.

*When cutting fluid is used, reduce the cutting speed to a speed lower than the
lowest speed in the specified range. Take the greatest care to avoid smoke or
ignition due to heating of chips and the tool.

*Works should be gripped firmly to prevent deformation, deflection and
vibration.

E tﬂ‘ﬁUEif\ tﬂﬁuﬁb (NSBH'ATH) High-speed revolution for drilling feed (NSBH-ATH)

OEERHHIERIC_ LD DD LIIHIZRIBE L T IEEW
After confirming that the revolution speed is increasing at the specified rate, |
start cutting. -

ﬂ ﬂﬂIﬁ'z‘éT Machining completion
OEROERICTTEZRVTLZEL (h=0~500min™") -

Withdraw the tool at low speed. (n=0~500 min™")

* TEXRH200mm EDBE(F, EEHN=200min AT THROTL W

v

When a long tool (200mm or longer) is used, withdraw the tool at low revolution speed (n=200min-1 or less).

H Ja10g dalg UON 8JOH 10 8pIGIe)
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Achieves long tool life with high-performance drilling of high-hardness steels.

Fi}
&
9 ® DAC(50HRC) ND7t&HlF (¢6X120mm)
;ﬁ( Drillng for DAC (50HRC)
?T' #HE3 work material : DAC(B50HRC) TERIZEE A item code & size : NSBHOB00-150-ATH (¢6.0X 150X 205)
é MNLES Cutting depth =120mm (HARIT Piothole 12mm) T —S >/ | coolant : ZKGAMELTENE PISBEESH Internal water base coolant
it n=3,183min" ve=60m/min  v=19Tmm/min  f=0.06mm/rev
|
7
H NSBH-ATH
ERm A
Conventional A

N=1 (& 57THE TZRIB N=1: Chipping at 5th drilled hole

1 "B g BrokeT at 1st drilled hole
0 50 100 150 200 250

INIyEL (@) No. of holes (pcs.)

fiERoa B

Conventional B

@ SUS420J2 18%i+4 (52HRC) ~D7&HIF (96X120mm)

Drilling for equivalent to SUS420J2

?ﬁﬁ']ﬁ Work material « SUS420J2*H% Equivalent to SUS420J2 (52H RC) Igﬁgtj;f Item code & size + NSBHOGOO-] 50-ATH ((DSOX ] 50X205)
IIRE Cutting depth =120mm (73’( 7 Pilot hole 1 8mm) J—S | coolant : ZKGATEYIHIR PIBEHEH Internal water base coolant
n=3,183min" vc=60m/min v=19Tmm/min f=0.06mm/rev

NSBH—ATH BIFEEFEIRAE (MI7WE3577) Good wear condition (Number of holes drilled: 35 holes)

oy ]

ASBHLA

Magnified view of Area A Magnified view of/Area B

Conventional AN LYWEISIVTRIE Chipping at 5th drilled hole

AGBIRA BjE

Magnified view_of Area A Magnified view, of /Area B

CYPINHIDIRAEE Figure: Cutting flute condition

® DAC-MAGIC(48HRC) ~®D7t&HlF (¢6X125mm)

Driling for DAC-MAGIC (48HRC)

IS NED—FIK
#HEI#4 work material - DAC-MAGIC(48HRC) Flank face Magnified viewl_(i er circumference corner

TE 100 : NSBHOB00-150-ATH ¢6.0x150%205
buI%?S Cutting depth =125mm (7]’( F/HQ Pilot hole | 8mm)
JIATYS Non-step

7—5‘/ I\ Coolant - 7K}§‘|‘S_ttﬂﬁuﬂ§ WEB%%;E Internal water base coolant
n=3,183min"' ve=60m/min

vi=19Tmm/min f=0.06mm/rev

EE#E1E=0.3mm

Wear width

PINHDIREE (707 T#)
Cutting flute condition (After driling 70 holes)



U< THEILIEICEN. SREIDING(F7ZER

Achieves high-grade holes and good cutting chip removal.

@ EEDINEE (6X125mm) xEEF 1 DDRICOVNTEHFFEEIE

Wall surface condition (¢ 6 x 125mm) 3% Roughness measured at 6 locations per hole.

#HHI#F work material - DAC-MAGIC(48HRC) T EZUEE &~ item code & size : NSBHOB00-150-ATH (¢ 6.0X 150X 205)
NIRES Cutting depth =125mm ZI—3/ b coolant : ZKBMELIEIR KERHEH intenal water base coolant F=0.06mm/rev

»
=}

[ ve=60m/min

w
o

-
o

B © Rz (um)
Maximum height roughness
N
o

=
BX.

o

o

X

RiFis~1ERE TREM I THTIHE

Enables long tool life drilling with good dimensional accuracy

® AETE (96X25mm)

RS 100mmfHEDIKEE

Condition at depth of around 100mm

Inside diameter dimensions (¢ 6 x 25mm)

—@— NSBH: JXD_EH S 3mmfiE %= RlE

Measurement at around 3mm from hole top I

—h— R 1 DD S 3R AIE

Measurement at around 3mm from hole top H

—O— NSBH: XD _EH 515mfhifZ Al

Measurement at around 15mm from hole top

=O— itk : N LD S15mfhEZAIE |

Measurement at around 15mm from hole top

HERRIEA00VTRIB

0.030
#EI#4 Work material : DAC-MAGIC(48HRC) 0.025
TERIFEE X item code & size - NSBHOB00-60-ATH
(¢6.0x60x115) 0.020
ISR cutting depth =25mm 0.015
J—3S2 b coolant : AAMLIHER AIEBHEH 0.010 —

Internal water base coolant
n=3,183min"! ve=60m/min
vi=191mm/min f=0.06mm/rev

?Ek{‘% Degree of expansion (mm)

-0.005

-0.010
0

ﬁmg Re-grinding

O BIAYE-BO—FT VI DBFECKOTIE HEENME T I 21585
HOET,
Fle BO—FT4VIEUFEVESIE. SSICHEENMETRL. FuE
VOPIENRET BT EDHDET,
WA COBRE BI—T (VI ZHTITHLET,

0 BIEIENZ18E(F. DEOEES 1.6SUT. AINAIDEE
DE v TI\A ) H0.02mmRICED LS ICHEET EIF
TLIEEL,

"~ Conventional tool is chipping at 400th
drilled hole

0.005 i\
QOOO6iiiz;;;;;;;;;:::;;;;Ezg:fffEEEEEE;;;;;;;::::gL“““f

200

300 400 500 600 700
ANIy#L (@) No. of holes (pcs.)

==&

Y

A

S

WEIFE

Flank

7

Width of horning
(0.005~0.010) XERDc
(0.005 ~ 0.010) X Drill Dia. D¢

AJATH Cutting face

1. Performance may deteriorate of the initial performance due to the method of regrinding and re-coating. Without coating after regrinding, performance may be further reduced
and cause chipping or breakage of the drill. It is recommended that you ask us to regrind and recoat your drill.

2. Finish the cutting edge surface so that its roughness is 1.6S or less and the lip height difference is 0.02mm or less.

FUIWDBRESEI—T 1/ JHE O THEDOET UK RBEHERMI THRVG B LEEL,

Drill regrinding/recoating orders accepted. Please contact our sales department.

H Ja10g dalg UON 8JOH 10 8pIGIe)
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IRYIOVAI20AFYVIM—S—HDRE

Features of Epoch Micro Step Borer H “EMSBH-ATH”

FHDOEM. A, D—FT«>2J DIRAT
SEEMD/IMEZRINOITZER

Achieves small-diameter deep drilling of high-hardness steels by
using special substrate, shape, and coating.

=EEHEAYINIEEETCKY, SEEHZE R L—X
1

< FDHRNBHAL—R,

Special flute design for high-hardness steels enables smooth drilling

of high-hardness steels.
Flow of cutting chips is also smooth.

T—I—ZENINOAKINESEH

SRS AN IR

Special flute shape for high-hardness steels

I WD<3‘-‘Z ,\‘y/ \o_ Chip-removal stopper
YIb < FEEXICBERL. ITHhDH 1 ME%ZmE L.

Chips are reliably removed, improving guide characteristics during drilling.

o —_ 2l | — ﬂJD(?iﬂHﬂﬁﬂ ip removal flow direction
DL FR ) \—+HEBIME BRI KD, Bl e o e

AR R I TH'ETEE _——====

Chip-removal stopper technology + high-rigidity neck —_ e e

shape enables high-accuracy drilling of minute holes. A

| PAT. No. $43501615 | _\_
=AlEERAR

o< T HEHE

Chip removal flute

High-rigidity neck shape

Chip stopper

I ﬁfbb’tﬂ‘jﬂ:_;—’fya“ Improved heat-resistant coating » /A WHcaati”gj

Bi B OufI—7 o JTHagta v, WERSERAL. MM REaEOmy ERRLELT.
c OHEREDEEIERE (3800HV) £ER! BIFSMEEMETRLET. (ERSEEEERS : 3600HV)
eatures  @IS57FuHRRE Y HANIZEOSEEAOEICHLCESHLERELET.

- The heat-resistant TH coating used previously has further evolved. A laminated structure is used to achieve both heat resistance and adhesion strength.
- Achieves even higher hardness (3800HV) than before! Exhibits good abrasion resistance. (Hardness of conventional high-hardness membrane: 3600HV)
- Achieves long life for cutting high-hardness materials of 50HRC or higher such as plastic molds, diecast shapes, etc.

. ﬁ ﬁE ATH3 _7_"{ ya@&ﬂﬁﬁﬁﬁﬂﬁgg Cross-section photograph of ATH coating layer structure
Characteristics - -
)

B
Eﬂﬁ\jﬁ}’iﬁﬁ High heat resistance
atd

membrane

BCHHbE N F I A X F/F—F—-TT,

Even finer particle size is nano order.

BATHI—5 « > % for hard material
Conventional Coating ATH Coating for hard material

[ #5F Pat.No. 5539341365 |
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I7ﬁ"77747|:|17_"‘/707ﬁ—5— H Epoch Micro Step Borer H

2
@D+
¢Dc | ®Ds

=

e (ATH) (a5 ﬁ =@s= . +0.006
E_a 1) |EBLE 150605

EMSBH: i =

H Jaiog de1g 049y yood3

5 T_f 5£ Size(mm)
R — R E% | ma&Dc BRI | BFEL | EED 2EL | UrUo@EDs
Item code Stock Drill Flute Under neck Neck QOverall Shank
dia. length length dia. length dia.

EMSBHO0010-1-ATH ° 1.0
EMSBH0010-2-ATH [ ] 0.1 0.50 2.0 0.09 45 3.0
EMSBHO0010-3-ATH [ ] 3.0
EMSBH0020-2-ATH [ ] 2.0
EMSBH0020-4-ATH [ ] 0.2 1.00 4.0 0.19 45 3.0
EMSBH0020-6-ATH ° 6.0
EMSBH0030-3-ATH [ ] 3.0
EMSBH0030-6-ATH [ ] 0.3 1.5 6.0 0.28 45 3.0
EMSBH0030-9-ATH [ ] 9.0
EMSBH0040-4-ATH ( ] 4.0
EMSBHO0040-8-ATH ° 0.4 2.0 8.0 0.38 50 3.0
EMSBH0040-12-ATH ( ] 12.0
EMSBH0050-5-ATH [ ] 5.0
EMSBH0050-10-ATH [ ] 0.5 2.5 10.0 0.48 50 3.0
EMSBH0050-15-ATH [ ] 15.0
EMSBHO060-6-ATH ° 6.0
EMSBHO0060-12-ATH ° 0.6 3.0 12.0 0.57 55 3.0
EMSBH0060-18-ATH [ ] 18.0
EMSBH0070-7-ATH [ ] 7.0
EMSBH0070-14-ATH [ ] 0.7 3.5 14.0 0.67 60 4.0
EMSBH0070-21-ATH [ ] 21.0
EMSBHO0080-8-ATH ° 8.0
EMSBH0080-16-ATH ( ] 0.8 4.0 16.0 0.76 60 4.0
EMSBH0080-24-ATH [ ] 24.0
EMSBH0090-9-ATH [ ] 9.0
EMSBH0090-18-ATH [ ] 0.9 4.5 18.0 0.85 65 4.0
EMSBH0090-27-ATH ° 27.0
EMSBH0100-10-ATH [ ] 10.0
EMSBH0100-20-ATH ([ ] 1.0 5.0 20.0 0.95 70 4.0
EMSBH0100-30-ATH [ ] 30.0
EMSBH0150-15-ATH [ ] 15.0 70
EMSBHO150-30-ATH ° 1.5 15.0 30.0 1.44 70 4.0
EMSBHO150-45-ATH ° 45.0 100
EMSBH0200-20-ATH ( ] 20.0 70
EMSBH0200-40-ATH [ ] 2.0 20.0 40.0 1.92 100 4.0
EMSBH0200-60-ATH [ ] 60.0 100

Ol | IEEAEEMRTY,
@ : Stoked Items.

(GE) ERRLIANDTRTEMICBALTIE. AECHEICIEUET, BRHERICERVLSHhET L,

(Note) For products with tool dimensions other than those listed above, separate consultation is needed. Please contact our sales office.




EREIEIRIER S, / 0L

T—UI— St SNINONAKINIESH

Iﬂf‘y77’f7|:|17_"y7°7|"\‘—5—H Epoch Micro Step Borer H

ﬁl%]_l\“ E?% E—FE V) \Tg;ﬁEgSSSr?en steels *ﬁiﬁ@f@ggﬁgg? steels ﬁi%@&ﬂggﬁg}gg steels
fom Code o | e | mmmn [ommvizzovem| EEmsn [EommvzroEm| BEmn [EomEvizzsiEm
length min-! mm/min Step feed min-! mm/min Step feed min! mm/min Step feed
EMSBH0010-1-ATH 0.1 1 13,369 67 0.01 12,414 41 0.01 12,414 1 0.01
EMSBH0010-2-ATH 0.1 2 13,369 67 0.01 12,414 4 0.01 12,414 1 0.01
EMSBH0010-3-ATH 0.1 3 13,369 67 0.01 12,414 41 0.01 12,414 1 0.01
EMSBH0020-2-ATH 0.2 2 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0020-4-ATH 0.2 4 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0020-6-ATH 0.2 6 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0030-3-ATH 0.3 3 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0030-6-ATH 0.3 6 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0030-9-ATH 0.3 9 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0040-4-ATH 04 4 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0040-8-ATH 04 8 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0040-12-ATH | 04 | 12 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0050-5-ATH 0.5 5 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0050-10-ATH | 0.5 | 10 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0050-15-ATH | 0.5 | 15 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0060-6-ATH 0.6 6 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06

EMSBHO0060-12-ATH | 0.6 | 12 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06
EMSBHO0060-18-ATH | 0.6 | 18 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06
EMSBHO0070-7-ATH 0.7 7 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBHO0070-14-ATH | 0.7 | 14 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBHO0070-21-ATH | 0.7 | 21 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBHO0080-8-ATH 0.8 8 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBHO0080-16-ATH | 0.8 | 16 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBH0080-24-ATH | 0.8 | 24 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBHO0090-9-ATH 0.9 9 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09
EMSBH0090-18-ATH | 0.9 | 18 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09
EMSBH0090-27-ATH | 0.9 | 27 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09

EMSBHO0100-10-ATH 10 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1
EMSBHO0100-20-ATH 20 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1
EMSBHO0100-30-ATH 30 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1

15 2,154 46 0.15 2,005 43 0.15 2,005 43 0:1 5
30 2,154 46 0.15 2,005 43 0.15 2,005 43 0.15
45 2,154 46 0.15 2,005 43 0.15 2,005 43 0.15

EMSBHO0150-15-ATH
EMSBH0150-30-ATH
EMSBH0150-45-ATH

[XSY1) S Y PN PEEN) PEENS PEENS PEEN
aoo

EMSBH0200-20-ATH 20 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2
EMSBH0200-40-ATH 40 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2
EMSBH0200-60-ATH | 2 60 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2

[PDBISEHDZFEEICDULNT]  Setting of Cutting Conditions
O CDIEAEIRERIIYEIZREDERETRTODTYT . EROMITIEINIRK. B8, ERER - This standard cutting condition table is intended as reference cutting conditions.

%(:J:D%ﬁ:%mﬂbt(r_“a_m ThedconditioPs shﬁulddbehadjusted as necessary acco(rjding to the actual
pRlE [ o iti i . . il N tc.
.ﬂJD(?"ﬁFH&'@TC&)\ EZKE"J[Clz*iﬁ‘l‘i*t[;}mlﬁa—f“JI\EC“E}EE(TC“EUo . Ege%:'g\s, \?/a%?gocllgste)ée%riﬂ?bggégigaaﬁfghtlnr:ﬁrljul)?g usgdcto ensure chip removal.
O LTC83(NyIRUUYTYA )V ICTTERLIEE L, Ur‘:\éae)fnuef:i Yélngtah (£2) gorg?t;?rws toet(i:wrodglgrjﬁoclécd?il\.ing depth
£2) FEBOIMNIIURS [CHIHLTWE T, . il , dri f
SIS A T BB RO%ELE ~ 0% DR E CEIL TR, S0 s S orba i o e 5o fhofoqr P TR
[Bl] D—S1RE : T=6m TIE :¢0.5x5m OFE HMIFS : 5.14m (TESHKD) Giing depth Sho b 5.1 4mm (ram g of oo
N g N -
hu I H ;ﬁ & U ”u I H% 0) ;I A J=y Drilling method and attentions on drilling
= L — ) 3 — —
<TFREUIEOVT> <mIZOI5LICOVT>
out pliot noles out machnining programs
About pilot hol About hini
NKERRY—5— (Bt TiRvY HFC83 (NyIRUUYTHAT))) UTrLYR
FA—TR—ILIRKY2—av)I\—R [CTMLEATOTLIEEL N, s
EPDBEH-ATH) ZTERALEEL, B 77>/ A{ilE - 0.05~0.1mm Reteronce
W G83TOYSLIC&BATY TN S R O L oL
EFoTLIREL, BRD30% 7D FOAIBICHEL TLEE W,
TR | BEDE0BFEEETHFA GBI OOV '
nckreEn fii& = —0.3mm)
(f1: 0.1 DEFIE. 0.06mm) _ _ ?E*:E’T?’E—Fﬁzﬁﬁﬁ :0.05mm
ATYIIIICT MEHD) S A— SR EBEHEIC CERELEE L, Z0D
Use of a special starter (our Epoch Deep Ball Evolution Use step drilling. HEDAEVENTIEBENRLEDAEEEDHDE T,
Hard EPDBEH-ATH) is regqmmeqded. Always perform drilling using a G83 program
Bg sure to perform step drilling using a G83 program. (Peczdfilling cycle). 9 9 prog y
gg,ﬂ:ngf ?ﬁ:izg?;:;ﬁ: ‘z;gfg;‘;:g:g? Sf’ogni;p;heg; Recommended reference position: 0.05 to 0.1mm \/: ]

p3ay However, for aspect ratios of greater than 50D, the

for a tool diameter of ¢0.1mm) Depth position should be set as 30% of the tool dia.below the
surface of the work. (Ex.: For @1 x 100mm below-neck -
length, reference position = -0.3mm) J 7D—9:EE%§
BROB0%ZETINL Recommended approach distance: 0.05mm Approach distance
Drill to 60% of diameter. *Change according to the machine parameter setting

screen. If these values are large, machining time may
become longer.




§Fﬂ Z 9 - 9 ™ Special Starter /

REE ARSI fQAUNA:30°

HARRICBFE/H I RY I F—TR—ILIRU1—Y3aV/\—R

(EPDBEH-ATH) ZTERKEE L)

Use of our Epoch Deep Ball Evolution Hard (EPDBEH-ATH) is recommended for the pilot hole.

Tolerance on R : Right table  Helix angle B g BR Neckr

28R H é}, I 11 ﬂ[é

2 Flutes sm oz | “ (m)

SR L R=0.25 | +0.003
EPDBEH2: : : ;- . :=-ATH 02s<n | +0005
ﬁul:lnj_ © EE . — - TJ' /f Slze(m:") —
e sk | N—IL*¥ER HEDc | BTRE | IRY BED: £RL |Y¥vO%EDs| EBR
Ball radius Mill dia. Under neck length Flute length Neck dia. Overall length Shank dia. Neck R

EPDBEH2001-0.2-ATH [ ] 0.05 0.1 0.2 0.08 0.08 45 4 1
EPDBEH2002-0.5-ATH [ ] 0.1 0.2 0.5 0.15 0.17 50 4 1
EPDBEH2003-0.5-ATH [ ] 0.15 0.3 0.5 0.25 0.27 50 4 2
EPDBEH2004-0.75-ATH [ ] 0.2 0.4 0.75 0.3 0.37 50 4 2
EPDBEH2005-1-ATH o 0.25 0.5 1 0.35 0.47 50 4 2
EPDBEH2006-1-ATH [ ] 0.3 0.6 1 0.4 0.57 50 4 4
EPDBEH2007-2-ATH o 0.35 0.7 2 0.45 0.67 50 4 4
EPDBEH2008-2-ATH o 0.4 0.8 2 0.5 0.77 50 4 4
EPDBEH2009-2-ATH [ 0.45 0.9 2 0.6 0.87 50 4 4
EPDBEH2010-2-ATH o 0.5 1 2 0.8 0.96 50 4 4
EPDBEH2015-2-ATH o 0.75 1.5 2 1.35 1.44 50 4 4
EPDBEH2020-3-ATH [ ] 1 2 3 1.7 1.92 50 4 4

OF : IZEEERTY, @ : Stoked ltems.

B /i R7NAIE (EPDBEH-ATH) OYJHEISEF cutting condition for pilot hole tool (EPDBEH-ATH)

iﬁ)\ﬂiﬁ Hardened steels

ﬁ%lﬂﬂﬂ Hardened steels

=1 > P ! —R2/8l Pre-harden steel
P%g;i';e'\ 9“‘;"”% %If 7N (g;vﬁéﬂlBI-TRS)d e (45~55HRC) (55~60HRC)
dia. neck | [EEREIN | EDRE Vvt | ATV IEm)| EEREN [ EDRE v | ATVTEm)| BEHN | EDRE v | ATV TEm)

length min! mm/min Step feed min-! mm/min Step feed min-! mm/min Step feed
EPDBEH2001-0.2-ATH 0.1 0.2 13,369 33 0.003 12,414 21 0.003 12,414 21 0.003
EPDBEH2002-0.5-ATH 0.2 ] 0.5 10,504 & 0.006 10,027 25 0.006 10,027 25 0.006
EPDBEH2003-0.5-ATH 03] 05 8,913 25 0.009 8,541 21 0.009 8,541 21 0.009
EPDBEH2004-0.75-ATH| 0.4 | 0.75 8,077 23 0.012 7,520 21 0.012 7,520 21 0.012
EPDBEH2005-1-ATH 05| 1 6,462 23 0.015 6,016 21 0.015 6,016 21 0.015
EPDBEH2006-1-ATH 06 | 1 5,385 23 0.018 5,013 21 0.018 5,013 21 0.018
EPDBEH2007-2-ATH 0.7 2 4,615 23 0.021 4,297 21 0.021 4,297 21 0.021
EPDBEH2008-2-ATH 08| 2 4,039 23 0.024 3,760 21 0.024 3,760 21 0.024
EPDBEH2009-2-ATH 09 2 3,590 23 0.027 3,342 21 0.027 3,342 21 0.027
EPDBEH2010-2-ATH 1 2 3,231 23 0.03 3,008 21 0.03 3,008 21 0.03
EPDBEH2015-2-ATH 15| 2 2,154 23 0.045 2,005 21 0.045 2,005 21 0.045
EPDBEH2020-3-ATH 2 3 1,615 23 0.06 1,504 21 0.06 1,504 21 0.06

@ ZDIREHIHRIFEIHISFH DB RZERITBHDTY . REDIM I TIFINIAAR.

B, (EREMEICKDREZEFRL TS,
OO THEH DTz BARMICIE KA T BT —S VM CERLEEL,
QUL TFC8I(RWIRUDYTHALT)V) ICTTERLEE L,
OITRS : BRDBOWRESHF CTHUHTANTLIEEL (Hl:¢0. 108, 0.06mm)

<JI—32 KOV T>

« These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting

conditions. In actual machining, the condition should be adjusted according to the machining

shape, purpose and the machine type.
* In general, water-soluble or oil-based coolant should be used to ensure chip removal.
« Always use with a G83 program (Peck drilling cycle).
« Hole depth: Be sure to drill to a depth of 60% of the diameter.

(Ex.: For @0.1, depth=0.06mm)

<BiEDREEICDOVWT>

About coolants

EAMC(T/mE or KBTI —S UM E

HRLEI,

COB;. I—S VMBI RAFICHDELD

[CERELTLIEE LY,

In general, oil-based or water-soluble coolants are

recommended.

When using, set it up so that the coolant hits the

flute tips.

About fast feed rates

B MERIRVGHE. BEDRENRTE
BEMBIDHEENHDET,
#22 : 20m/min AT
(30D : 5Bm/min AF)

When the below-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)

il

A 4

H Jalog da1g 01917 yood3
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'Iﬁilnﬂﬁ’\w FU "’buIa)x U v I“ Merits of drilling hardened steel
€ suUs420J2(52HRC) ERDIIIIFEVDIIT & Segopnaingo

PA =
ERDI=
ST\ ElIOT (N oIfolo=EE s Drrilling (electrodischarge machining, cutting) of raw material — Hardening — Finishing by wire cutting

P
wEANADTGIT )

Drilling of hardened steel

DTS (B, HIE]) — BEAN— T P—Hy R CH LT )

CHEx

Proposal

REANMZAMYITHIET, WEAEREDATEE,

By stocking hardened steel blanks, delivery time can be shortened.

I

T

3 §l : SUS420J2 (52HRC) 7UEM0.5 FUEE : 11mm (L/D=22 %) O#7ilT (300 57)

? Example: Fine hole boring of SUS420J2 (52HRC); Hole diameter: ¢ 0.5; Hole depth: 11mm (L/D=22x); 300 holes

a ESIEU)IE Electrodischarge machining . %mg{ﬁ : ¢03 ﬂﬁ” \",( j’%mgiﬁ = 250 H

; o nﬂﬂﬂﬁﬁ% ¢O.3X 150mm Electrode unit price: Unit price of ¢0.3 copper pile electrode = ¥250

g FT_e hole electrodischarge electrode: ¢0.3 x 150mm a jJ[lIH%F& : WEE + Ij{-v_jj\yl\ — .I Dﬁ

i (2] ﬁﬁ?ln Processing time: Electrodischarge machining + wire cutting = 10 minutes

ardenin -
3 [} U{-\vg—jg‘yh-@{ﬂ;u“ -E@m 67/ 1A BOARMNE
|!| Finishing by wire cutting Tool life: 6 holes per electrode = 50 electrodes required
LN CieR
Current method Proposal
| o ==
%&Eﬁﬁe.o;%licgs Fine hole ele@éd\ig%e machining EMSBHO050-15-ATH
C TEE(H Tool unit price (¥ /7 pes.) ¥250 ¥12,300
L TITE%Gm Tool life (77 pes.) 6 300
N@ 1 Ovhy Hole count per lot (7T hole OV 10t) 300 300
Tme 1 OvhOITIER  Processing time perlot (43 min. ./ WIS 1ot) 3000 750
ce 1 OvbDIEE Tool cost per lot (¢/0vbk 10t) ¥12,500 ¥12,300
Tt T ExTiaRERS Tool replacement time (53" min. /7 pcs.) 1 1
Mc M Machine cost ({RTEE Assumed value 5O¥ .43 min.) ¥50 ¥50
Xe 1 OvhOINTE Processing cost per lot (¥, /Y 1ot) ¥165,000 ¥49,800
MIEDLER Processing cost ratio (%) 100% 30.20%

HF&’J”I/FH\& Monthly processed hole count (ﬂ hole) 300 300
RRNTEETORMIMIE e roscngime (¢ A mont) ¥165,000 ¥49,800

ﬂﬂIEEﬁﬂEtth’)‘f l/lt n%“:l 70%%“5]& ” Processing cost is reduced by about 70% compared to conventional method!!

%EE&W l:ﬁ l.l T :*ﬁ 11&5%"25‘5 New specifications suitable for high-hardness steels provide high performance.
® $0.5 SUS420J2(52HRC) AMDIHBITF Driing for ¢0.5 SUS420J2 (52HRC)

?ﬁ‘ﬁuﬁ Work material - SUS420J2(52HRC) EFHIE: Tool ¢05X E—F under neck | 5mm(L/D=30D) BHI%L\’ Cutting depth =15mm
J—F D Coolant : KGAMLTEIR SAERHEM Extornal water base coolant n=10,000miN" ve=15m/min vi=50mn /min f=0.005mm /rev Step=0.05mm

S @ EMSBH

o

EMSBH

0 20 40 60 80 100 120 140
INLYYEY No. of drilling holes

EMSBS(343 7XBTH#EICX LT, EMSBH 131257%&F T OK

Although EMSBS broke on the 43rd hole, EMSBH was OK up to the 125th hole!!

14



® 0.5 SUS440C BB (60HRC) NMDIN&B T oriing for ¢0.5 Equivalent to SUS440CH(60HRC)

#H work material : SUS440C 1HZ44@ Equivalent to susa4oc® (BOHRC) {FATE Tool : EMSBHOO50-5-TH (L/D=10D)
7—5‘/ |\ Coolant - 7J<7§'|":tt7_]ﬁuﬂ§ ﬂ%ﬁ%ﬁi& External water base coolant n=1 0,000min" ve=15m/min
vi=B0mm/min  f=0.005mm/rev  Step =0.05mm  H1TAEFR] oriling time =50F I\ sec./hole

S507XBD7E

Hole diameter of 50th hole

e = - e R N Y TR Re T

N7 50 1

Drilled hole count: 50 holes lbnﬁu JUE : 0.495mm II:HDﬁIJ TUE : 0.494mm
Hole dia. Hole dia.

60HRCICX$ LT L/D=10 D713 [F H5071F THI T oIgE!

Enabled drilling of up to 50 holes of L/D=10 on 60HRC material!

. ¢0.5 jU’ \—F“Jﬁlﬁ (40HRC) ’\U)/'Tﬁld' Driling for ¢ 0.5 Pre-hardened steels (40HRC)

#EEFE Work material @ FUJ\—RZ/# Pre-hardened steel (A0HRC) {FHTE Tool :0.5X BT underneck 15mm(L/D=30D)
7]”1%3 Cutting depth =15mm ZI—>2 b coolant : 7J<5§'|'¢1;7Jﬁu;&_ 9*‘&!3.%3593 External water base coolant 1= 1 0,000min" ve=15m/min
vi=B0mm/min  f=0.005mm/rev Step =0.05mm

EMSBS 390

EMSBH 1369

o

200 400 600 800 1000 1200 1400 1600
AITINER No. of drilling holes EMSBHEINHIDIREE (10507UNTHE)

Condition of EMSBH cutting flute (after processing 1050 holes)

EMSBSIE3907VBTH#EICX LT, EMSBHIZ 1369 7%F THITZOK!

Although EMSBS broke on the 390th hole, EMSBH was OK up to the 1369th hole!!

® $0.1 SKD11(60HRC) NMDJ&HIF Driing for ¢0.1 SKD11(60HRC)

Bt Work material : SKD11 (BOHRC) {#FHTE Tool :0.1X & underneck 1mm(L/D=10D)
MRS Cutting depth =1 mm I—52 b coolant : KBMELIHIE SAEB#EH External water base coolant n1=1 2,500min“ ve=3.9m/min
vi=87mm/min  f=0.007mm/rev Step =0.01mm

EREEEHA 2 7NBETHiE

Conventional tool for high-hardness steel broke on 2nd hole.

EMSBHI[Z177XE TiRig

T - '
EMSBH broke on o =l

ERSEE
HFARUIL

Conventional drill
for high-hardness
steels

EMSBH

0 2 4 6 8 10 12 14 16 18
ﬂﬂlﬂﬁ No. of drilling holes

Although a conventional drill for high-hardness steel broke on the 2nd hole, Epoch Micro Step Borer H was able to bore 16 holes!

H Jaiog de1g 0491 yood3



=iEEHMOBE/RDMTIY

VY — ]
U —17477"77 Series lineup for direct cutting of high-hardness steel

=iEEH 0O

:"1'1I'HI" = =
BTN
cr—

Bocmter w e W

BREVIILIICEAT 38MVS T, €UBIIY —ILAl

Be sure to contact Hitachi Tools for questions regarding direct carving of high-hardness steel

SEEXEIBHSD—F

Comments from your salesperson

K. REDT—HFHERERD—PBITHD. {REHETIFB D F Ao Drawings, data in tables, etc. are examples of test results.

A B2LEODZ;

1. BB EDTER
(1) TRz —X(HAB) oI I TEDORUHLSETICTERLSVG ST T RN ENiE
M3+ TEREBBROLET,
(2)%*'1&{7]1’139%753‘61E’&HY?&?I%L: P NERF CEZEMBIAOLIISERL TS0,
2. BRFUTREDER
(1)‘_1§ﬁﬁﬁul— IEOT% ENFOSBRMEBEIT > TUV/ZE AL b F vy VEANDE T HIFERIC

(2)%_%}3?_;*#- Eﬁﬁ}ﬁi)ﬁ%ﬁ‘%&tbf HEE. EBICHEMES LS E T, ZOIREDREEEEVIRRL
u
3. fEAEDTER
(1) LDEI T B d2 S HEIA O ik EER0 A B, HSPUHFRFBL THUL TS,
(2)*"*5]&“;&#%0)&1&1 FULVMERDIL EFDBERELTIFIALLEE, FHAGH AZVEE
FASIRORBIMED/NSVEE HB UV IR THOMEIR SIS TR £EIEICFAREL TTER

f SN
(3)*:71%“1E#}tﬂtﬁ;ﬁ:ﬁmﬁﬂf‘ra CAEAFICHIBL CRENT DIBAN HYE T, £ YIISKTHR
BUET, CNOOMEMERIEEEEDESL, XEHBVEEICA > CAFE LB
mraw&?rn-c Iﬁég{fﬁﬁqﬂi%mﬁlﬁlt_ﬁéﬁ/\ G, REDP REDREELER
LTRESLRIE T COFEEHRRVNVELET,
(4)1:Ilﬁll=t=t ZEE T HNRIER . HIBICEDREC GIISTICEBE |- KK DN BYEF BN
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Attentions on Safety

1. Cautions regarding handling

(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is
dropped. Be particularly careful regarding contact with the tool flutes.

(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
prevention 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.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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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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