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Epoch CBN Super Ball End Mill / Epoch CBN Super Radius End Mill

cBN-EPSB (IR—JLZ A 7 Ball type)
CBN-EPSR (59719’{7 Radius type)
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Achieves both strength and
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Features of Epoch CBN Super Ball End Mill
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Two types of geometry are available for, &
sharpness of cutting edge and rigidity ]

B
Rellable compound/neck shape

tﬂﬁlliﬁﬁh‘ll\ét\t&b 1:I:J:U'E¥ﬂ‘c.‘ T EFREPMELET .

Cutting resistance is low, so the finishing surface is excellent and finish accuracy is higher.

274 (F) I : SfREMIER Ab0OY 5 (S) I : REMIER

Fine (F) type: Prioritizes high-accuracy machining Strong (S) type: Prioritizes stable machining

hkERltERRIHEAZ2BEFOIE LS. IMTAZEICEL /=N OBRHEIETT .

Two types of geometry are available for sharpness of cutting edge and rigidity, enabling the geometry type to be selected according to the machining application.
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sharpness of cutting edge.
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Features of Epoch CBN Super Radius End Mill

Radial rake is positive.

(Sharpness of cuttmg edge priority) \ Axial rake is negative.

(Rigidity, pr|or|ty)

Reliable’compound/neck shape

M=ILIVRIIWESTIT ALY/ RIILDYIHHFIEDEL)

Differences in cutting characteristics for ball end mill and radius end mill

7 JRE)Y
-+  EEvHoES | | i
N When bottom cutting ? G l\:l:':f)-nt‘are more

likely to occur with
radius end mills.

TE#FETOIHIDHARIICIRS NICK LY EIHIBFICHHAINE S NAERDEEL 15D
Cutting is performed near tool axis, so there are few force toward outside. When cutting, force toward outside tend to become stronger.
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Because of this, with a radius end mill, even if priority is just placed on sharpness of cutting edge, chipping is likely to occur due to vibrations. On the other hand,
if sharpness of cutting edge is sacrificed and priority is placed on rigidity, vibrations become remarkable, resulting in unstable cutting.
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Epoch CBN Super Radius End Mill uses a geometry that provides benefits of both.
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Features
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Features of cutting edge for Epoch CBN end mill series
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2 step flank surface General CBN tool
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~ Photo shows F
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; '“:- - g 7 ”’ 7 e TZW% 2 step flank surface effect
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R cutting edge improves sharpness of cutting edge while flank
surface consists of 2 surfaces to ensure rigidity.

YIUIERSF N = .
. Excellent sharpness E?El:tﬂﬁﬂﬁﬁb\b‘b\b

of cutting edge 1ERE CHIl%tZ EIFTWVS "« i i i
First step increases rigidity. ’P's"(ﬂ]ﬂﬂikb‘%b\ g:,ltitiwgerg;zt::gesr?:?‘lhlec;(;cgfrs at
cutting edge is poor.
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F type and S type both ensure Face
sharpness of cutting edge while _9._<L\E
rigidity of flank surface is improved. ) Face )

HEERD PP TVEMTI DL EHVREICRELET .

When cutting resistance rises up easily, it affects the finish accuracy of the workpiece.
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Flute shape with negative face angle in axial direction increases performance and rigidity!
rigidity and improves cutting performance in the radial direction!
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Selecting geometry type for CBN Super Ball End Mills
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Employs 2 types of flute shapes. (Selectable according to the application.)

F(Z71>) 3R S &RrOvY) IRs
Fine type - Strong type
SREEMISERIE A FEYMIERIE

Priority on high-accuracy machining geometry Applications Priority on deep machining
PNRESEUCHIFE T LOSRELMINTEE ¥ R IREBULPITVRIETCOEDRELIIAAIEE
Geometry with priority on cutting performance enables higher machining accuracy. Features Enables stable machining even in environments where vibrations are likely.

< BRHELR
L / D = 5 Basic Recomendation L / D > 5

tIHIT—4 (RO.5. L/D=10M158) cutting Data (for R0.5, L/ID=10)
FATE o : CBN-EPSB2010-10-F CBN-EPSB2010-10-S

| bﬂI#’%F{ Machining accuracy | | %?Eﬁ Stability
.DHIE*HL\'IZBE’?Z Comparison of surface roughness .tJJ Di&afﬂﬂﬁtbﬁ Comparison of cutting depth limit
#EHIEE work material © HPM38®)(52HRC) #EHIFE work material © HPM38®)(52HRC)
AIBCA Incline angle © 15° ABCA Incline angle © 15°
SIHIEE  ,=16,000min? (ve=50m/min) MBI  _16,000min” (e=50m/min)
¢ vi=960mm/min (fz=0.03mm/t) ‘ vi=980mm/min (£=0.03mm/t)
ap=0.01mm ae=0.02mm Mist Blow ap=0.05mm Mist Blow
S”ﬂ; S type Fﬂﬁ? F type Y
Raum  |Rz(mEXBED|  Ragm  |Rz(um(EABRD) '
0.24 1.51 0.10 0.68
. A
! %?gf ! E?gp’? . Ejejm?.,}i)i 0.01 (0.015| 0.02 [0.025| 0.03 {0.035| 0.04 {0.045| 0.05
e J - ' ae(mm
s -l . . | SI|o|o|O|O|O|O|O]|O
o, " s 2 :- LT I o J 3 - S type (Broken)
e A Fax 1 o|o|O0|O|O|O
& e . F type (Broken)

: I : = STMOHHYVASBFEISEL. REMT
FOROAH, KNS LNIEESAB5NS, | HOH,

F type provides smaller machined surface roughness. S type has a high cutting depth limit, enabling stable machining.
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Features

E S CBN-EPSB
Application range nT @Eﬂ @%@ A~ A 5 ems
| | | — el N RO.1~R1 [40 715 Lytems ]

REM RFLRM TUN-KZ AN AN AN |Applications 25 CBN-EPSR
4580 Ia# 45~55HRC  55~65HRC 65~72HRC IR $0.2~03 [46 715 Lems ]
Sioompel Subecssiel  Protuined  Hoglnmisiel  Hariorgd ol Hardgog sl Moid making Parts processing : ems

REDEROMBIFER(EDEH. tTHIZITICLFAREREICEOTETCVET, e,
BEEEININDOZEKRICIMZDeHICEF. TEDMEFRMENAEEE CHD., RATIFEETLE
PSDCBNIEGFEMFRESNTVE T, SEHMEAF UL IINYICBNIVRI)LYY—XI,
CBNIEDZLICHONDKRIIE. GERDBIMEEIRD I TIEIEL SINBREMIEZmIL LIz T2
ZRRAUE L.

INICEKO T BiEEMOREEICOCDEBEL LIFMINAIEET T,

Recently, the trend in mold has been toward harder and harder materials, and cutting such materials has become very
difficult. In addition, in order to respond to demands for ultra-high precision, tool wear resistance has become very
important, and recently tool materials other than carbide, such as CBN, etc., are receiving a lot of attention. The
geometry of this newly developed Epoch CBN End Mill series, unlike the conventional geometry commonly seen on
most CBN tools which focuses on rigidity, achieves both rigidity and good sharpness of cutting edge.

In this way, it enables high-precision finishing machining over a long period of time on high-hardness materials.

BJROKOHEZE

Features and Applications

O BEIVRIIVDELIEEWNP TS TEATE. BICERZERICLHENINZ D TENTHETT

@ CBNFZEMDRRTHIRIFPIETZEARTHIN L. REFEDORELL EIFINIHEIEETT .

O BLDEMEBEL /RIIVERAUANIVICT ZIET JHIERHEFEL. (L LIFBEDE LELE T

O 60HRCZ#EAEMEMDERDBHRGFWELDET

O R—ILIVRIIWDTEYT A XIFRO. 1THSRTMME T, SIYPATVRIIVEHO0.5N503mMmET
HZTHDIINTIICRETY . (§ F&R:10DXT)

@ Can be used as easily as carbide end mills while reducing wear.

@ Cutting edge shape takes care of chipping, which is a problem with CBN materials, enabling stable finishing for a long time.

© Biting characteristics are the same as those of carbide end mill but cutting resistance is reduced, so finish accuracy is improved.

O Long life even when direct cutting high hardness materials of 60HRC or higher.

© Ideal for small-work machining, with a lineup of ball end mills in sizes from R0.1 to R1mm and radius end mills in sizes from ¢ 0.5to ¢ 3mm.
(Under neck length: up to 10D)

TRvZCBNIU— XD ILEE

Machining range of Epoch CBN series

II-R‘VQCBN@Z"]I%ELE& Machining range of Epoch CBN

sy nainl b2
Ultra finishing
T EIF
Finishing
fERCBNIEDEAEE
Range of conventional CBN tools
it B
Semi finishing
I RvICBNYU—XDiEREEHE
Range of Epoch CBN End Mill series
" L WERICLHENTERERIILLERTT .
Roughi’n'; Can be used over a wider applicable range than conventional tools.
| |

50 60
*ﬁﬁ”*j@ﬁié (H RC) Work hardness
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Field data

: Example: Z-constant finishing of SKD11 (60HRC)

IE:F%*%(; 9 Tool wear

L=100mBF when L=100m

"

5l 2|13SKD11 (60HRC) O F S #R{t EIF T Tl .-
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Epoch CBN Super Ball End Mill F type

CBN-EPSB2010-2.5-F

fERTRA CBNiK—)U Conventional A CBN ball

7%*1%8 CBN;I-‘\‘_“J Conventional B CBN ball

?E;EL%C CBNiR—JL conventional C CBN ball

10°ECHE

10° slope surface

EbLA0.05mm

Cutting margin: 0.05mm

1:|:J:(fﬁ*ﬂl"‘ la: ? Surface roughness

wmor £
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|
|
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; CBN7HR—JU
,,,,,,,,, [ 9‘{”!9,"9‘1”9”\9?’1‘?%",,,,,,,
| fiEskC |
3 ! CBN7i—Jb—]

! Cq nveuntional C: CPN ball
e
/(ﬁaventional'B\: CBN ball I Rz=1.5um

L Jf/
ﬂ‘wo :

~ CBNR—I\—R—IVIVE=I
777777777 -----CBN-EPSB2010-2.5-F

Epoch‘CBN Super Ball End Mil ‘

0 100 200 (m)
YIEIR Cutting length (M)

INTEHEE Surface roughness (Rz)
ro
1 § |

RO.5x2.5mm (BT under neck length)
:SKD11(60HRC)

TEHA X Toolsize :
*ﬁﬁ“*ﬁ Work material -
n=40,000min" (ve=125m/min)
vi=2400mm/min (fz=0.03mm/t)
Z=0.05mm Mist Blow

ﬁ:J:U:*%EH: ? Finish accuracy

0.03
~ o ‘ m 100m 200m
E 0.025 5
S
s 0.02
(]
g
o 0.015 ;
£ e
=
§ 0.01 5
#H n
o
'I,ﬁ 0.005 - s / o L
R g 28 2 = 2
g 0 = § ol § o o
=)
v2JCBN ﬁﬁ% A {ERmC HERmB
-l;(tjglla: Nh—JL  CBNA—L  CBNA—I
J I\‘”’ ConvenncnalA Conventional C Conventional B
Epg:arh%?lg nsnlﬁfer CBN ball CBN ball CBN ball
IRYICBNA=/N\=KR=II /R

MIMKBESEFEALEBVEEA.

For Epoch CBN Super Ball End Mill, there is almost no error in machining shape.
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Field data
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Prism-shape machining examples

?ﬁﬁu*ﬁ' Work material SUS420J2$E§$Z(52HRC) Eﬂ‘gﬁ'gfé to U—Gﬁﬂk Work shape
fEFATE 1ol : CBN-EPSB2004-1-F (RO.2XE FR1mm) - A
n=40,000min' (ve=50m/min) SELCE A jﬂﬁﬁ"
vi=320mm/min (z=0.004mm/t) — - ﬁﬂn"
Ew F Pitch=0.005mm EEFINT Scan line machining ) Mist

XML IRy A—I\—/\—RiR—=)LIRU1— 3V =ER ..rﬂsi;ﬁ

Epoch Super Hard Ball Evolution was used for roughing. WS 0.5mm R 63 J—4~t5E: []28mm
=c .U . a

Protrusion height: 0.5mm; Incline angle Work size : 28mm square

EEFERR/)N! $EEE N T T aE! MIEEE Ra:0.07um Rz:0.54um

{ER# TR (hIE5RT13h45min) RIFLI T A KR!
Extremely low wear enables continuous machining! Machined surface roughness Ra: 0.07um; Rz: 0.54um
Tool wear after using (Machining time: 13h 45min.) Achieves good surface roughness.

RFLZNITHEZIHAFSNTEY . REFEICESOTREL/ZMIZRRLTIVS

Provides good surface roughness and enables stable machining over a long time.

O RWIROEFSHMI #HAIH : BFK/ 1 AHAP40 65HRC

Z-constant milling for R shape, Work material: Powder HSS HAP40, 65HRC

#HEI# Work material : HAP40 (65HRC) {EHTE ol : RO.5X2.5mm (B & Under neck length)
n=40,000min' (ve=125m/min) vi=2,400mm/min (fz=0.03mm/t)
ap=0.03mm ae=0.03mm (Mist Blow)

0.08

R1

0.07

£
E
: 0.06 : ;
e HERA CBNAR-IL >
£ ~ |Conventional A= TBN ball ~" =~~~ " ]
_% 0.05 : /(.)
£ _ ~
5 0m 3
= “TRERC s CBNA—IL
"]E_E 0.03 | Conventional C : CBN ball
w o !
& e A
.K |
x 0.02 i
0 5
HO @ e e e\ ]
o |

0.01

_R—LTYRILGD

Epoch CBN Super Ball ErndiMiIII F type
‘

100 200 300 4 (m CBN-EPSB2010-2.5-F
t).]ﬁIJE Cutting length (m)

0
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Comparison of machined surface roughness

-&- CBN-EPSB2004-1-F
%ﬁyﬁit;rglKD-l ! (BOHRC) E 1.8 <l ~@- T£3REA Conventional A
ERATIE:RO2X Tmm (& TE) 2 12 A< #E3RB Conventional B
Tool Under neck length -§, E /
7.4m§\‘ n=40,000min"'(ve=50m/min) e 12
< vi=800mm/min (z=0.01mm/t) £ ' = /’ >

J—2H24K Work shape ap=0.005mm 2e=0.015mm -;’\IJJ 2: \-/"l_

D —2J & Work size (ZFSHRINT contouring) o 0:4 .

LEDID: 74mm R :4mm Mist E o (%)

Length of one side: 7.4mm; Depth: 4mm m]IH%ﬁEﬁ: 1 H§ﬁzﬁ Cutting time = 1hour = 0

15 45 75°
7]” I;‘:n‘lﬂl'[ Machining position

fﬁ;ﬁﬁA Competitor A ﬁE;EﬁlB Competitor B CBN-EPSB2004-1-F

ﬂ B
75°
45°
15°
0°

A—AHRE TSR KHOEEHICEFVOTRIFLINIHEHBEZDSESN TS

A-A cross-section machining position Good machined surface roughness was obtained for each inclined surface.

O CBNA—N—3JFAIV/RINICEZSEEMOERIIA

Bottom cutting of high-hardness material using CBN Super Radius End Mill

HERRA CBNS I 7 X L=100mtJJHl

Conventional A : CBN Radius Cutting length

CBN-EPSR2010-2.5-02

T#—LDEENH
FEHTAZE

Form breakage is
extremely large.

PIEIE TN
LEHiDdFN

Cutting resistance is likely to
increase.

HEFERlOZITN
EEFEX

Breakage of flank side and
large amount of wear

1 HIFE Work material - SKD11H(B0HRC) {EHTIE Tool : ¢ 1 XR0.2X2.5mm (B TR Under neck length)
n=40,000min"! (ve=125m/min) v=2400mm/min (z=0.03mm/t) ap=0.02mm 2.=0.3mm (Mist Blow)
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Field data

O DEEOSGAERMLETMT

High-performance slope machining

D— Sk " [ EAIE 700 : CBN-EPSR2004-1-005 |

Work shape gl -,

IE:U‘{ZI Tool size - ¢O4XROO5X Tmm (%TE Under neck Iength)
n=40,000min' (ve=50m/min)

vi=520mm/min (fz=0.0065mm/t)

Zpick=0.002mm

XY=0.005mm ({E_EI[F{X Finishing allowance : 0.005mm) Mist
INIEERS cutting time : 2.5min/piece

¥RMLIREIRYITF«—TS5I7 X% ER
Epoch Deep Radius used for roughing.

J—o<%& 1R ERO.78mm &< 0.3mm.

R& 1 2.7mm 4fcA : 15°.40° -~
Work size Width:Bottom width 0.78mm, Hight:0.3mm Iﬁ?&”ﬂﬁﬁu

Length:2.7mm, Incline angle: 155, 40° Tool tip side -

£ gh
(i
TEHNER
sl - f— S kY I\ ¥H =% Ire
I T Ra (:Figﬁ*ﬂ < ) r Tool circumference side

= T Average surface roughness

\ 0.03um
Rz(RAHEHAHT)

EERERR
Eﬁé"&inly owywea

Maximum surface roughness 6 ﬂﬂbul?ﬁﬂ 9&:'*%

\\ 0 22 7 m Flute tip condition after machining 6 pieces

[ =

I II?EE*HZ’S Surfa.ce roughness
SEEELENMIEZG T TORFLMIEHESAFIONET!

Good machined surface roughness can be obtained even under high-performance machining conditions.

O MENH T EIES Fi

Spherical machined surface roughness evaluation

I— SRR [ ®AIE o : CBN-EPSB2020-5-F |
Work Shape TEY A X toolsize : R1X5mm (B & under neck Iength)

D—oUE R2 (EE@4xFRE2mm) 1 TOMI®RI—2 E2CcoNI®y—o

Work size @4mm at upper surface x 2mm depth Work after machining under Condition 1 Work after machining under Condition 2
XCCDj]P(E(:tJ:ED\B}EEi%; Images taken from top surface using CCD camera

| &1 Couiiond 42 Condiion?

IR (EERRINT) n=40000min"(ve=251m/min) n=40000min"(ve=251m/min)
Cutting conditions (Scan line machining) v =800mm/min(fz=0.0 1 mm/t) vi=800mm/min(fz=0.0 Tmm/t)

EWF pitch : 0.003mMm (A _E At surface ), Mist EwF pich : 0.008mm (L At surface ), Mist
I TE4ET Surface roughness Ra:0.09um Rz:0.51um Ra:0.10um Rz:0.63um

¥TINTREIRYIX—IN—/\—RiK—ILITRY21—3 y%{ﬁﬁﬁ Epoch Super Hard Ball Evolution used for roughing.

BERDTHRETCEY NI EY F XA TORFEMIEREZF5EH n6E! (NIREER)

Low-resistance flute shape design enables good machined surface roughness even if machining pitch is changed! (Shortens machining time.)
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Stopped groove finish machining using R0.1

J— AR [ #AIE 1o : CBN-EPSB2002-0.5-F |
Work shape

IE‘U“(Z Tool size - RO.1 X0.5mm (E-FE Under neck Iength)
n=40,000min"' (ve=25m/min)

vi=560mm/min (z=0.007mm/t)

apX ae=0.004mmx0.004mm Mist

INTEERS cutting time © 4min/piece

XFINLTRIRY I ZA—IN\—/\—RiR—)LITRU1— 3V %ZER
Epoch Super Hard Ball Evolution used for roughing.

J—2I~5E  Work size
BiE : EEmO0.25mm ERS :0.1Tmm AiREA: 18°

Groove width: 0.25mm at surface; Groove depth: 0.1mm; Slope angle: 18°

RELZHMBENLIA ! 2—F—BTHRBBIREFLMIEHESN

Enables stable micro slotting! Provides good surface without vibration in corner areas.

EAEDFEER

Cautions regarding use

< EF1:I:LU'7]I]IIC BELT> About semi-finishing

5=

Important

ey =

ZEUIIZETSfIC, Rt EFINTCcTcO——ZDHEIbFEL For stable machining, perform medium finishing to remove waste in the
= - v — = - corners. (This will make the machining amount for finishing uniform.)

7J|]I7E1TD'C<7'«_'<'Sb\;(1E|:J:(j§ﬂI(L35lj@JDI_§7&i€J [€9%) At this time, it is recommended that the program be set so that the cusp

COBF. hRATI\ARED—EICIEDTOTSLICTINI IS &%= height will be a fixed amount. In addition, it is recommended that medium

HRUFT, Ffe B EFMTECBNI VRSV TTSTEEHE  finishing be performed using a CBN end mill

LET,
<f§*ﬁIEﬁE®ljj > Input of diameter correction value
TR RUTWBHEEAEEEHER ]| | | [AF361] input example

Make effective use of the measured outside diameter

value stated on the case IR—ILIVRI)L : TER$0.498 — R0.249
' SYPRIVRIIL : TERP0.498
* (O—FRIENFOIE)

NS

Ball end mill: Tool diameter @0.498 — R0.249
. $0.498 $0.498 $0.498

Radius end mill: Tool diameter &0.498

(Corner R value is catalog value.)
TIRyICBNI VR IU—XICFT—RICHHRTEANEZECEH L TLEY,  For Epoch CBN end mill series products, the measured outside
FMT~ PN TR TOTEROTRBECAMIC AT BE T R | o o S e O e

- Inputting the actual measured value for the tool diameter in CAM
NIREZOLTHENTRETT, from roughing to finishing will enable improved final machining

accuracy.

<5£ D EfEICEﬂ lJ't > Regarding corner speed reduction

EBREZEDEEDANBEISGELTVEWSSEIES. (D—95EH If the actual feed rate of the machine does not reach the set value (such as

= . N . a.A. N Sa A - =prat2zmp—  When workpiece is small and speed cannot be increased, etc.), sudden
’J\L“ <tﬁb£‘£:b‘?73:l/\iﬁ_|:| ) [3‘%032%@””“@7}’%:5%&!% increases/decreases in feed rate may occur, which can cause chipping, etc.
E LD RIFEEDRRCIEDE T TDRSEFFIEMDNERE  1n such cases, input the feed rate that the machine can provide.
FHEDEEZ AL TLEE LY,
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Epoch CBN Super Ball End Mill

REF&EE : £0.005mm

RE accuracy

APMX

1

e 5|

(=)

BIR NeckR

Bk

SNERFANERE

Includes actual measured mill diameter value.

il

DCONMS

]

LF

YV ORRENL
Tolerance on shank

CBN-EPSB2: = -S/F SOHBEANER S — R ICRRLTVET e measured mil diameter
DN 8 A -~ F oA < s . A S — . _
ZINStro{g?S)(ﬁzex, ﬁ’ 77F?rfe{F)(ty;))? ’B M sze (mm) Display of actual measured mill dia. for all tools I:F/r’?ﬂg ’L_}é@%ﬂ;}l}éﬁ[?-é HL/\TE
- p ; Y Interference A ﬁ*ﬁ (¥)
h=)b ES & /)| BR | ange ective under neck len
mEmId—R TE Bmd—R e ,ﬁ\&?ﬁ 'IZIL:;. E;ﬁi };Jlué N%kfdiia. oéveﬁ & (?) I%iﬁthtrespec(tjto drafi Ianggl‘eh Sugrgte;}ed
@ Gl Stock i@ G Sfock | Bl radius length | length length |Shank dia.| Neck R price(¥)
RE | DC | LU |APMX| DN | LF [DCONVS 6« |05 1"]15)2 | &
CBN-EPSB2002-0.5-S | @ | CBN-EPSB2002-0.5-F | @ 01 | 0.2 05 (012|018 50| 4 | 1 |11.45] 067/ 0.7 | 0.72| 0.75] 0.8 | 32,670
CBN-EPSB2002-1-S @ | CBN-EPSB2002-1-F o ) 1 0.12/0.18| 50 | 4 | 1 |10.88| 1.19) 1.24| 1.28| 1.32| 1.38| 34,280
CBN-EPSB2003-0.75-S | ® | CBN-EPSB2003-0.75-F | @ 015! 0.3 0.75/0.18|0.27 | 50 | 4 | 1 [11.17] 0.95| 0.99| 1.02| 1.05| 1.1 | 32,670
CBN-EPSB2003-1.5-S | ® | CBN-EPSB2003-1.5-F |@| ) 15018027 | 50| 4 | 1 |10.36| 1.73| 1.79| 1.83| 1.88| 2.03| 34,280
CBN-EPSB2004-1-S @ | CBN-EPSB2004-1-F [ 02 | 0.4 1 0.24/0.37| 50| 4 | 1 |10.91| 1.21] 1.25] 1.29| 1.32| 1.38| 29,680
CBN-EPSB2004-2-S @ | CBN-EPSB2004-2-F o ) 2 0.24/0.37| 50| 4 | 1 | 9.88| 225/ 231| 2.37| 2.43| 2.68| 31,490
CBN-EPSB2005-1.5-S | @ | CBN-EPSB2005-1.5-F (@ 0.25| 0.5 15103 [047|50| 4 | 1 [10.39 1.73| 1.78| 1.83| 1.87| 2 | 29,680
CBN-EPSB2005-3-S @ | CBN-EPSB2005-3-F o ) 3 03 (047|504 |1 |9 3.28| 3.36| 3.46| 362| 3.99| 31,490
CBN-EPSB2006-1.5-S | @ | CBN-EPSB2006-1.5-F (@ 03 | 06 15 103605750 | 4 | 1 [10.4 | 1.73) 1.78| 1.82| 1.86| 1.98| 27,430
CBN-EPSB2006-3-S @ | CBN-EPSB2006-3-F L1 ) 3 0.36/0.57| 50| 4 | 1 | 8.98| 328] 3.36| 3.46| 361 3.97| 29,250
CBN-EPSB2008-2.5-S | @ | CBN-EPSB2008-2.5-F (@ 04 | 08 25 (0.48|0.77| 50| 4 | 1 | 9.37| 2.76| 2.83| 2.89| 2.99| 3.28| 27,430
CBN-EPSB2008-5-S @ | CBN-EPSB2008-5-F o ) 5 0.48/0.77| 50| 4 | 1 | 7.48| 533| 548 5.72| 599/ 6.6 | 29,680
CBN-EPSB2010-2.5-S | @ |CBN-EPSB2010-2.5-F (@ 25 |06 |[0.96| 50| 4 | 1 | 9.31| 277 284| 289| 3 | 3.28]/ 27,430
CBN-EPSB2010-5-S @ | CBN-EPSB2010-5-F ®(05 |1 5 0.6 (096|50| 4 | 1 | 7.34| 534/ 55 | 5.74| 599/ 6.6 | 29,250
CBN-EPSB2010-10-S | @ |CBN-EPSB2010-10-F | @ 10 0.6 (09650 4 | 1 | 515|105 (10.95/11.44|11.98/13.23| 30,320
CBN-EPSB2015-5-S @ | CBN-EPSB2015-5-F [ 0.75| 1.5 5 09 (144|50| 4 | 1 | 6.94| 536 553| 5.75| 6 | 6.58] 28,500
CBN-EPSB2015-10-S | ® |CBN-EPSB2015-10-F |@| 110 0.9 [1.44|50| 4 | 1 | 4.68(10.54/10.98/11.46|11.98/13.22| 31,490
CBN-EPSB2020-5-S @ | CBN-EPSB2020-5-F [ 5 1.2 119250 | 4 | 1 | 6.42| 5.38) 5.56| 5.77| 6.01| 6.56| 28,500
CBN-EPSB2020-10-S | @ |CBN-EPSB2020-10-F |@|1 2 (10 1.2 119250 | 4 | 1 | 4.12/1058/11.01/11.48(11.9913.2 | 31,490
CBN-EPSB2020-20-S | @ | CBN-EPSB2020-20-F | @ 20 1.2 11.92|55| 4 | 1 | 24 |21 |21.9 |22.88|23.96 T4l | 38,460
[BREE] FURL/D(ETR/AMR)=5. SAEL/DETR/SNME)>E
[Basic recommendation] F type : L/D(under neck length/mill dia)<5, S type : L/D(under neck length/mill dia)>5
I (2]
ERNEZ N Deteiled shape below neck MIMCERDOVTVRSE, Tt 8T8 N7 -
KOEBRLIEDFTT . ZNENDHEAICKI T DEREM
B FMRZECSREE L, EEM
Fle. TEHNIYICTEIT2REZ. THEEOT BETR
FRLCVETOTEDETTERLILEE N, 1he effective
\ length
[Note] _ _ _ DR
R et e L e I - FHEEo.
- - - - - - - - the various draft angles. - ) o Interference
In addition, the angle at which the tool will interfere with the workpiece is angle
shown as the "interference angle 6 « ", and should also be referred to. Y

OF) | IFEEBRTI .

. Stocked items.

FH1EL

. No interference




IRZEYJHI SRR

Recommended Cutting Conditions

< EF'H:J:U"J[II%ﬁ: > Semi-finishing condition

1 2 3 4
IR AN BEANER BEANR BEANR
Hardened steels Hardened steels Hardened steels Hardened steels
Work material (~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,SKH51 SKH, B8/ \A A HAP R/ \A X
FBAFHLEZR Ratio to standard depth of cut 100% 90% 80% 70%
M-LHERE| SMEDC | & PRLU | I0AHGE vepnofout ()| [EE5HY 0 [3XOEE vi| EEEH N |EOBE vi| B n [XOFE vi| EEH N |EOEE v
Bazlnz?nd)'us T?%',ﬁ')a' U"der(rrﬁrcrlf)‘engm ap ae min-! mm/min min-! mm/min min-! mm/min min-! mm/min
0.1 0.2 0.5 0.005 0.015 50,000 600 48,000 500 45,000 410 43,000 320
: : 1 0.005 0.015 46,000 460 44,000 390 42,000 320 39,000 240
0.15 0.3 0.75 | 0.006 0.018 50,000 900 47,000 740 45,000 610 42,000 470
i i 1.5 0.006 0.018 45,000 680 42,000 550 40,000 450 38,000 360
0.2 0.4 1 0.008 0.024 46,000 1,100 44,000 920 42,000 760 39,000 590
2 0.008 0.024 41,000 820 39,000 680 37,000 560 35,000 440
0.25 0.5 1.5 0.013 0.039 46,000 1,380 44,000 1,160 41,000 920 39,000 730
: : 3 0.01 0.03 41,000 1,030 39,000 850 37,000 690 35,000 550
0.3 0.6 1.5 0.015 0.045 42,000 1,760 40,000 1,470 38,000 1,200 36,000 950
i : 3 0.012 0.036 38,000 1,370 36,000 1,130 34,000 920 32,000 720
0.4 0.8 2.5 0.02 0.06 42,000 2,350 40,000 1,960 38,000 1,600 36,000 1,260
i i 5 0.016 0.048 38,000 2,130 36,000 1,760 34,000 1,430 32,000 1,120
2.5 0.035 0.105 38,000 2,660 36,000 2,210 34,000 1,790 32,000 1,400
0.5 1 5 0.02 0.06 34,000 2,380 33,000 2,020 31,000 1,630 29,000 1,270
10 0.015 0.045 27,000 1,620 25,000 1,310 24,000 1,080 23,000 860
0.75 15 5 0.03 0.09 32,000 2,400 30,000 1,970 29,000 1,630 27,000 1,270
10 0.02 0.06 22,000 1,320 21,000 1,100 20,000 900 19,000 710
5 0.05 0.15 28,000 2,800 27,000 2,360 25,000 1,880 24,000 1,500
1 2 10 0.03 0.09 25,000 2,500 24,000 2,100 23,000 1,730 21,000 1,310
20 0.02 0.06 20,000 1,600 19.000 1,330 18,000 1,080 17.000 850
<1:|:_I:|3“7JI]I%1¢ > Finishing condition
1 2 3 4
R BEANSH AN AN AN
Hardened steels Hardened steels Hardened steels Hardened steels
Work material (~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,SKH51 SKH,8&/\1X HAP. #7R/\A X
tﬂi&J}tb% Ratio to standard depth of cut 100% 90% 80% 70%
T VEERE) SHEDC | & PERLU|0AHE onotou )| GgE4Y 0 |RORE vi| EEEM 0 [EORE vi| EEEMn |EOREvi| EEM N |EDRE v
(mm) (mm) (mm) ap ae min mm/min min mm/min min mm/min min mm/min
0.1 0.2 0.5 0.005 0.015 50,000 480 48,000 410 45,000 350 43,000 290
1 0.005 0.015 46,000 370 44,000 320 42,000 270 39.000 220
0.15 0.3 0.75 | 0.005 0.015 50,000 720 47,000 610 45,000 520 42,000 420
1.5 0.005 0.015 45,000 540 42,000 450 40,000 380 38,000 320
0.2 0.4 1 0.006 0.018 46,000 880 44,000 760 42,000 650 39,000 520
2 0.006 0.018 41,000 660 39,000 560 37,000 470 35,000 390
0.25 0.5 1.5 0.008 0.024 46,000 1,100 44,000 950 41,000 790 39.000 660
3 0.008 0.024 41,000 820 39,000 700 37,000 590 35,000 490
0.3 0.6 1.5 0.01 0.03 42,000 1,410 40,000 1,210 38,000 1,020 36.000 850
3 0.008 0.024 38,000 1,090 36.000 930 34,000 780 32,000 650
0.4 0.8 2.5 0.015 0.045 42,000 1,880 40,000 1,610 38,000 1,360 36.000 1,130
5 0.012 0.036 38,000 1,700 36.000 1,450 34,000 1,220 32,000 1.000
2.5 0.02 0.06 38,000 2,130 36.000 1.810 34,000 1,520 32,000 1.250
0.5 1 5 0.018 0.054 34,000 1,900 33,000 1,660 31,000 1,390 29,000 1.140
10 0.01 0.03 27,000 1,300 25,000 1,080 24,000 920 23,000 770
0.75 15 5 0.023 0.069 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130
10 0.018 0.054 22,000 1,060 21,000 910 20,000 770 19.000 640
5 0.025 0.075 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1.340
1 2 10 0.02 0.06 25,000 2,000 24,000 1,730 23,000 1,470 21,000 1,180
20 0.012 0.036 20,000 1,280 19.000 1,090 18.000 920 17.000 760

CR)BAYIDAHIHHEI T IL—T 1 TOERZERLTCVWE T, ZDtDT)IL—TDFEF. EROYIDAS EZZEHRICHELTIEE L,

The indicated standard cutting depth is a reference value for Group 1 work materials.
For materials in other groups, the cutting depth should be adjusted using the reference ratio shown in the above table.

(EES] O MTHRCADE T BRI —S U NEBAL T,

QO DIFEHIRHERISTHIRMA OB LR ZR I HDTY . RO T T THIR, BH. EREMFICRDRAZR/EBL TS,

WM OEEMDEDIEVEEF. BEHEEDEEZR ULEER T RFTLIEE L,

[Note] 1) Use the appropriate coolant for the work material and machining shape.
2) This standard cutting condition table is intended as reference cutting conditions. The conditions should be adjusted as necessary according to the actual conditions

of machined shape, purpose, machine used, etc.

3) If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same ratio.
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Epoch CBN Super Radius End Mill

Includes actual measured mill diameter value. 9“%%%']1[517]3‘

REFSES (SDESE) © +£0.005mm KR TR AP | 2 TR ESBEA W,
BEIR NeckR

For details of the under neck shape, refer to p. 12.

RE accuracy (central axis)
RE gl 4O« ®
=
(&) P4
l—_-— a [ &
= O
APMX e
AERE 0 LU PASAA: N
Tolerance on dia.— (0.0 1 LF Tolerance on shank

CBN-EPSR2 - HVEFANEE Y —RICRRL TV fguemassurd mi dameter
o & see (Mm) P far i oo ThEE -3 = EL/\5E
‘md— R EE| 52 |2—F [BTR| IR | BB | 2F |[UnE| BR |rerene EEE%J;&Z?;ﬁff:EE el
Item code Stock | Tool dia. Cm:ﬂ';{riius Unlc:;rg?ﬁck Flute length | Neck dia. IOev’%all Shank dia. Nook R (o) with respect to draft angle Sugrg?:i}ed
DC | RE | LU |[APMX| DN | LF |DCONMS 6« (065 [ 1° [16] 2 [ 3 | ™%
CBN-EPSR2002-0.5-005 | @ 0.2 | 0.05 0.5 | 0.07 ] 0.18 50 4 1 [11.39] 0.67] 0.7 | 0.73]| 0.76| 0.81)29,680
CBN-EPSR2002-1-005 o ) ) 1 0.07 | 0.18 50 4 1 10.83| 1.19] 1.24| 1.28| 1.32| 1.39]30,530
CBN-EPSR2003-0.5-005 | @ 0.5 | 0.11 | 0.27 50 4 1 11.35| 0.7 | 0.73] 0.75| 0.78]| 0.82]| 29,350
CBN-EPSR2003-0.75-005 | @ 0.3 | 0.05 0.75| 0.11 | 0.27 50 4 1 11.05| 0.96] 0.99| 1.03| 1.06]| 1.12|29,780
CBN-EPSR2003-1.5-005 | @ ) ) 1.6 | 0.11 | 0.27 50 4 1 [10.26| 1.74] 1.79| 1.84| 1.89| 2.06/30,110
CBN-EPSR2003-2-005 [ 2 0.11 | 0.27 50 4 1 9.79| 2.25| 2.32| 2.38| 2.46] 2.73]30,530
CBN-EPSR2004-0.5-005 | @ 0.5 | 0.14 | 0.37 50 4 1 11.33| 0.7 | 0.73] 0.75| 0.78]| 0.82|27,850
CBN-EPSR2004-1-005 ® 0.4 005 1 0.14 | 0.37 50 4 1 10.75| 1.22] 1.26] 1.3 | 1.34| 1.4 | 28,070
CBN-EPSR2004-2-005 [ 2 0.14 | 0.37 50 4 1 9.74| 2.25| 2.32| 2.38| 2.46| 2.73/28,710
CBN-EPSR2005-0.5-005 | @ 0.5 | 0.18 | 047 50 4 1 [11.31] 07 | 0.73] 0.75]| 0.78]| 0.82)| 22,820
CBN-EPSR2005-1.5-005 | @ 0.05| 1.5 | 0.18 | 0.47 50 4 1 10.18| 1.74] 1.79] 1.84| 1.89| 2.06|23,250
CBN-EPSR2005-3-005 [ J 0.5 3 0.18 | 0.47 50 4 1 8.84| 329| 3.37| 3.49| 3.66| 4.05/24,530
CBN-EPSR2005-0.5-01 [ J ) 05 | 0.18 | 0.47 50 4 1 11.37| 0.7 | 0.72] 0.75| 0.77| 0.82| 22,820
CBN-EPSR2005-1.5-01 [ J 0.1 1.5 | 0.18 | 0.47 50 4 1 10.23 | 1.74] 1.79| 1.84| 1.88| 2.05| 23,250
CBN-EPSR2005-3-01 [ 3 0.18 | 0.47 50 4 1 8.88 | 3.28| 3.37| 3.48| 3.65| 4.04]24,530
CBN-EPSR2006-1.5-01 [ J 0.6 | 0.1 1.6 | 0.21 | 0.57 50 4 1 [10.18] 1.74] 1.79| 1.84| 1.88| 2.05|23,250
CBN-EPSR2006-3-01 o ) ) 3 0.21 | 0.57 50 4 1 8.82| 3.28| 3.37| 3.48| 3.65| 4.04]|24,530
CBN-EPSR2008-2.5-01 [ J 0.8 | 0.1 25 | 0.28 | 0.77 50 4 1 9.1 | 2.77] 2.84| 2.91| 3.05] 3.37|25,500
CBN-EPSR2008-5-01 [ ] ) ) 5 0.28 | 0.77 50 4 1 7.3 | 534] 551 5.76| 6.04]| 6.69] 26,240
CBN-EPSR2010-1-005 [ J 1 0.35 | 0.96 50 4 1 [10.5 | 1.24] 1.28] 1.32| 1.35| 1.43)21,320
CBN-EPSR2010-2.5-005 | @ 0.05 | 2.5 | 0.35| 0.96 50 4 1 8.88| 2.79| 2.86| 2.95| 3.09| 3.42]21,320
CBN-EPSR2010-5-005 [ J 5 0.35 | 0.96 50 4 1 7.07| 535| 554| 58 | 6.08] 6.74]24,100
CBN-EPSR2010-1-01 [ J 1 0.35 | 0.96 50 4 1 10.56| 1.24]| 1.28| 1.31| 1.35| 1.42|21,320
CBN-EPSR2010-2.5-01 e 1 0.1 25 | 0.35| 0.96 50 4 1 8.93| 2.79| 2.86| 2.94| 3.08| 3.41]|21,320
CBN-EPSR2010-5-01 [ J 5 0.35 | 0.96 50 4 1 7.1 | 535| 554| 579| 6.07| 6.72|24,100
CBN-EPSR2010-2.5-02 [ J 2.5 | 0.35| 0.96 50 4 1 9.02| 2.78| 2.85| 2.93| 3.06| 3.37|21,320
CBN-EPSR2010-5-02 [ J 0.2 5 0.35 | 0.96 50 4 1 7.16| 535| 553| 5.78| 6.05| 6.69]24,100
CBN-EPSR2010-10-02 [ 10 0.35 | 0.96 50 4 1 5.0610.51]10.97 |11.4812.03 | 13.33| 26,780
CBN-EPSR2015-2-005 [ J 0.05 2 0.53 | 1.44 50 4 1 8.92| 2.31| 2.36| 2.43| 2.55| 2.82|22,180
CBN-EPSR2015-5-005 [ J ) 5 0.53 | 1.44 50 4 1 6.5 | 538| 559| 585| 6.14| 6.8 | 25,070
CBN-EPSR2015-2-01 [ J 15 | 0.1 2 0.53 | 1.44 50 4 1 8.97| 231| 2.36| 242| 254| 2.8 122,180
CBN-EPSR2015-5-01 [ J ) ) 5 0.53 | 1.44 50 4 1 6.53| 5.38| 559 5.84| 6.13| 6.79|25,070
CBN-EPSR2015-5-02 [ J 0.2 5 0.53 | 1.44 50 4 1 6.59| 5.38] 558 583| 6.11] 6.75]25,070
CBN-EPSR2015-10-02 e ) 10 0.53 | 1.44 50 4 1 4.52110.56|11.03 |11.53 | 12.09| 13.39| 27,850
CBN-EPSR2020-3-005 [ J 3 0.7 1.92 50 4 1 7.27| 3.36| 3.46| 3.62| 3.8 | 4.21]25,930
CBN-EPSR2020-5-005 [ J 005 | 5 0.7 1.92 50 4 1 5.81| 54 | 564 591| 6.19| 6.87|25,930
CBN-EPSR2020-10-005 | @ 10 0.7 | 1.92 50 4 1 3.86[10.62|11.09 111.61|12.18| 13.5 | 28,920
CBN-EPSR2020-3-01 [ J 3 0.7 1.92 50 4 1 7.32| 3.36] 3.46| 3.62| 3.79| 4.19]25,930
CBN-EPSR2020-5-01 @ 2 0.1 5 0.7 1.92 50 4 1 5.84| 54 | 564| 59 | 6.18] 6.85/25,930
CBN-EPSR2020-10-01 [ J 10 0.7 1.92 50 4 1 3.87110.62]11.09 |11.6 |12.17]13.49| 28,920
CBN-EPSR2020-5-02 [ J 5 0.7 1.92 50 4 1 5.9 | 54 | 563 588| 6.16| 6.82| 25,930
CBN-EPSR2020-10-02 [ J 0.2 |10 0.7 | 1.92 50 4 1 3.9 [10.61]11.0811.59|12.15| 13.45| 28,820
CBN-EPSR2020-20-02 [ ] 20 0.7 1.92 55 4 1 2.32(21.04121.97 | 22.99 | 24.11 | Tl | 33,210
CBN-EPSR2030-6-005 [ ] 0.05 | 6 1.05| 2.86 50 4 1 3.32| 659| 6.89] 7.21| 7.56| 8.38|32,890
CBN-EPSR2030-6-01 ® 3 0.1 6 1.05 | 2.86 50 4 1 3.34| 6.59| 6.88| 7.2 | 7.55| 8.36|32,890
CBN-EPSR2030-6-05 [ ] 0.5 6 1.05 | 2.86 50 4 1 3.5 | 657 6.85] 7.14| 7.47| 8.24/32,890

OF : IZEAEBERTY. @ : Stocked items. TF#57%E L : No interference
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Recommended Cutting Conditions

<1:|:J:b“7J[II?1|<14=> Finishing condition

1 2 3 4
WA AR AN IR A
. Hardened steels Hardened steels Hardened steels Hardened steels
Work material (~55HRC) (565~65HRC) (65~68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,SKH51 SKH.B&/\1 X HAP.#R/\A R
HHAFHHEZR Ratio to standard depth of cut 100% 90% 80% 70%
SHEDC |3 T eBRE L LU MORHE onoles W) Eigzey n | $0RE vi| EEES 0 |XOEE v| EEEEIn |EOBE v EERMn |EOBE u
(mm) (mm) (mm) ap ae min mm/min min mm/min min mm/min min mm/min
0.2 0.05 0.5 0.004 0.05 50,000 400 48,000 350 45,000 290 43,000 240
1 0.003 0.05 45,000 340 43,000 290 41,000 250 38,000 200
0.5 0.006 0.1 50,000 600 48,000 520 45,000 430 43,000 360
0.3 0.05 0.75 | 0.006 0.1 50,000 600 48,000 520 45,000 430 43,000 360
: 1.5 0.005 0.1 45,000 510 43,000 440 41,000 370 38,000 300
2 0.003 0.1 40,000 430 38,000 370 36,000 310 34,000 260
0.5 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
0.4 0.05 1 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
2 0.006 0.15 41,000 620 39,000 530 37,000 450 35,000 370
0.5 0.01 0.2 46,000 920 44,000 790 41,000 660 39,000 550
0.05 1.5 0.01 0.2 46,000 920 44,000 790 41,000 660 39,000 550
0.5 3 0.005 0.2 37,000 670 35,000 570 33,000 480 31,000 390
: 0.5 0.01 0.15 46,000 920 44,000 790 41,000 660 39,000 550
0.1 1.5 0.01 0.15 46,000 920 44,000 790 41,000 660 39,000 550
3 0.005 0.15 37,000 670 35,000 570 33,000 480 31,000 390
0.6 0.1 1.5 0.012 0.2 42,000 1,010 40,000 860 38,000 730 36,000 600
: i 3 0.009 0.2 38,000 870 36,000 740 34,000 620 32,000 510
0.8 0.1 2.5 0.012 0.3 42,000 1,280 40,000 1,090 38,000 920 36,000 770
i . 5 0.008 0.3 38,000 1,090 36,000 930 34,000 780 32,000 650
1 0.02 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
0.05 2.5 0.02 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
5 0.015 0.45 34,000 1,290 32,000 1,090 31,000 940 29,000 770
1 0.02 0.4 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
1 0.1 2.5 0.02 0.4 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
5 0.015 0.4 34,000 1,290 32,000 1,090 31,000 940 29,000 770
2.5 0.02 0.3 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
0.2 5 0.015 0.3 34,000 1,290 32,000 1,090 31,000 940 29,000 770
10 0.005 0.3 27,000 920 26,000 800 24,000 650 23,000 550
0.05 2 0.02 0.7 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130
5 0.02 0.7 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
15 0.1 2 0.02 0.65 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130
: 5 0.02 0.65 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
0.2 5 0.02 0.55 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
i 10 0.015 0.55 26,000 1,400 25,000 1,220 23,000 990 22,000 830
3 0.02 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
0.05 5 0.02 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
10 0.02 0.95 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
3 0.02 0.9 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
2 0.1 5 0.02 0.9 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
10 0.02 0.9 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
5 0.02 0.8 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
0.2 10 0.02 0.8 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
20 0.01 0.8 20,000 1,360 19,000 1,160 18,000 980 17,000 810
0.05 6 0.02 1.45 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430
3 0.1 6 0.02 1.4 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430
0.5 6 0.02 1 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430

(O BARYDAH [FFHIM T )IV—T 1 TOBERZERLCVWE T , ZOMDTIL—TDIHEIE, EROYIDAH LFEZBRICHEBLTIIEEL,
AYHIRHFICHEIFBDAHER. EEMIRZEELCEHUTEDE T JREZEDL LIFMTICEVTIE IEREAS (DA T\ RE)
PEERELTLIEEL,

Thsﬁ]indi)catec‘l sé?ndard cutting depth is a reference value for Group 1 work materials. For materials in other groups, the cutting depth should be adjusted using the reference ratio shown
in the above table.

The depth of cut stated in these cutting conditions are calculated assuming bottom surface machining. For finishing machining such as slope machining, it should be set according to the
theoretical surface roughness (cusp height).
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[Note] 1) Use the appropriate coolant for the work material and machining shape.
2) This standard cutting condition table is intended as reference cutting conditions. The conditions should be adjusted as necessary according to the actual conditions
of machined shape, purpose, machine used, etc.
3) If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same ratio.
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The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.
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Attentions on Safety

1. Cautions regarding handling
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(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

5 TEICHLT. RELOMES - FHEDE - ZOMMERDS HIELEDS ~ performing regrinding or similar processing, be sure to handle the processing in accordance with
CHERCERL, 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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