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Various lineup optimize a long time machining on hardened steel

Sl ]

Hardened Steels

CBNR

—ILIRIN 5127

CBN ball end mill

ssauybnos depns Jo4 Buljjiw oId1w 104
Cr R

FrltHad =

uoisiaid Buluiydew s|qels o4

adeys |enpeub Jo4
IR

SMB120 ‘

R 1 X RO.01 hSiZ%1L
WA T O EE 2 B T SBMEIEI TR

L/D= 1

v

RO.01 ~ RO.05 #7#40X

Total 7 sizes

3D

SMB Standarized sizes from R0.01
5 o | Micro cutting tools open up new areas in the microfabrication field
Type oo
Ml-____ o
: . ~ . 7910X
SMB200 _— : RO 01 RO 05 %tal 7 sizl
L/D=0. 75
R+ X RO.01 #5 2 BOIEH e 0 jlmj.l
ERELROBMIBLIEHIE
Znﬂclt?te shape specialized from R0.01 - +0.002§) -0.003 \/
High precise specific micro end mill
RO.1 ~R £30%1X
SSPB220 E 01 ~R3 ot
i /D=3
2781 5L R— IV FEROIRAT. 20° [[R@S B ¢dﬂ
HROS B EINTEERE N2 )| _h4
Adopt spiral ball shape to realize glossy finishing surface
g~ 27 1R
SSPBL220 Eﬁ RO.T ~RI A
SSPB : f L/D=10
917 ° = o il . ~ o 3D
Type | RIS SUR—ROBREFH LA S, e 20° ||R (ﬁ odf
FEBOME EFNTIERMEE
While taking advantagenzf the spiral ball shape, “ +0.003 h4 \/
the finishing surface of deep milling is |mproved
RO.1T X " ~R1 X 2° Z264H1X
SSPBTN220 E O Neckéta%r a3ngl)e NecE;ﬁ; angle  Total 64 sizes
¢ iLD=10
RIS NF— I RDBRE BRI T — /Ry TR e 20°|[R ’\ﬁ sdfl) 2
B DEAEEL EF T X8
Ftature;—c])fﬁspiral ball shape and high rigidity tapered neck shape enable “ +0.003 h4 \/
high precision deep milling on finishing
RO.1T ~R1 215412
SSB200 E Totl 15 sve
! L/D=25
o 3D
CBN OES® - BRELBEIROELLT S EmILE 0’ ||ReY|+diD
BhEE CBN RA— LI RIL || -0.03)| h4 &S
SSB This CBN Ball End Mill has realized both advantages of CBN and Carbide
917
" RO.O5 ~R1 22543
= . ~
SSBL200 : Total 25 sizes
v D 1 O
SSB200 DHELEA 10 BOBTFET e 0° R’@j odi 2
REBDL LTI ZFRERIC
;:atures of SSB200 and'?na;mum L/D=10 of the under neck length - +0.003 h4 \/
realize high efficiency deep milling on finishing
RO.1 ~ R1 21240
SFBzoo E Total 12 sizes
L | UD=25
Type | REPDERE THIHIMEAYREF T e 0° jlqsdl | 2
F/ LNLOLEFITEEER - +0.0i3|l hd \/

Outstanding machinability up to the tool center
realizes a nano-level finishing surface

!I:% E Features

R%Fn

Long tool life

CBN Hifsia

CBN(Cubic Boron Nitride) sintered alloy

=18\
'f,‘;l; - (2 : Hv8,000~10,000)
Hardness
N R (f@ex : Hv4,300~4,700)
CBN Hardness

kS

Hardness

&Ly

Low

BES®

Cemented Carbide Hardness

B®Eu

Low

I - #E

Toughness

(88 : Hv1,300~1,800)
NTR (8 : H800~900)
HSS Hardness
> S
High

CBN (Cubic Boron Nitride /IIF&E(LzR) BEiGHE
E. T VERORXRICEL. BEGSEHEBELTHH
3BOBESZHFE. BICMHEE - AEEEHEHBHTHUL
TEMETT, LHLEHAS. 8E - fIEEFERSFvE
ST ULBWREEEHDEF >TVLET, tWLWELT. T
BBV AZER(TBRRINICEFvE T LS
<A@ETIN. YHEHIETOARWMEEFINIICHNT
(& CBN DIEE - MEAMEDEBAIMEIC L) TEEFEZIZ
ERNLTEZFEaNEo5N. BICSEERONIICEL
TWET,

CBN(Cubic Boron Nitride) sintered alloy is 3 times harder than
Tungsten carbide, second hardest material next to diamond,
Moreover strong heat-resistant and high thermal conductivity.
However less tough characteristic of CBN often causes chipping
of tool edge easily. Accordingly, CBN is recommended for finishing
of hard materials with less cutting load on the tool edge, which
guarantees extra long tool life.

B CBNAR—ILI > RI)L ITHEEORE T

CBN ball end mill Stability evaluation of cutting accuracy

BT R :SSBL200
Tool d—7v RiBhE

RO.5 X 6
RO.5 X 6

Coated carbide end mill

#HHEI# : STAVAX (52HRC)

Work material

[@#5%% n:30,000 min

Spindle speed

3%V vf: 1,500 mm/min

Feed

tAKE :ap 0.01 mm  5&UL{:0.01 mm

Depth of cut

Stock

T—=S2 N AMILIAN

Coolant

Oil mist

NI#ROIEIRAE

Tool condition after machining

<

AS5* BRIEICH1TS
ft EFNT#ROEIZLE

Stock after finishing on 45°inclined surface

y

T EFIITEROEIVEUS (841 : pm]

Stock after finishing

O—5 v N8B — O—F v RiBEE
A—ILTURIL : A—ILITURIL
SSBL200 Coated carbide dcll:::r?cge SSBL200 Coated carbide
ball end mill ball end mill
20 m 3.7 3.4
20m
IS 320 m 6.8 6.8
After
machining 620 m 8.0 6.6
20m
T520m 920 m 7.9 8.8
I 1220 m 7.7 12.3
After
machining ™~ 1520m 7.0 12.4
1,520m ! ’ '
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Lineup from R0.01mm enables micro precision machining

CBNYrZ7028HA—ILIT>RI)

CBN Micro 2-Flute Ball End Mill
RO.01 ~ R0.05 £7Ya4X

SMB200
Total 7 sizes

‘\\— -

BN TACBNA—ILIRI)L "CBNY 70K

CBN Ball End mill for precision machining "CBN Micro Ball"
R0O.01 ~ R0.05 £7 894X

SMB120

_ N e
N WAl -
o >

rEEfRE LR

RIBELNE, YrYInE

R tolerance , shank accuracy

Ultra High Precision

BRI I ZO8E(C T 7=, RIBERZE. IRNEEZ I NT+ 0.002 mm DA,
v > J%E%R® SMB120 (F 0 ~— 0.0025(JIS 3748 h3) (C.SMB200 (¥ — 0.001 ~— 0.003
D 0.002mm L >YICT B ET. BEEEAFEEERIRELTVWET

To enable micro precision machining, we keep R accuracy tolerance and runout accuracy are all within + 0.002 mm,shank

accuracy is 0 to -0.0025 (JIS h3) for SMB120, and -0.001 to -0.003 for SMB200, micro precision specifications are realized by
making a range of 0.002 mm

REBERZE Y IR

R tolerance shank accuracy

SMB200 E | dd o oos
R+0.002mm > i

SMB120 E jqbd h3

hulgﬁu Machining case

STAVAX(52HRC) vr70L>X7LA STAVAX (52HRC) Micro lens array

WEIDTSEAR & B BRIGE R+0.002mm T
DI NS

Micro precision machining is realized by specialized cutting edge and high R accuracy R+0.002mm

#Hrt - STAVAX (52HRC)

Work material

MIHrx:9 X 9 X JILFESE 0.03 mm

Machining depth

Machined size

7SN FLINI A

Coolant: Qil mist

wiTesr - 93 IR 57 &

Total machining time :93 hr 57 min

IIHEE
Accuracy

SRAZIA 22,5001&

SR shape 22,500pcs

At the beginning of machining

DT 4DHA IOTHERA

R [E]=] 22,5008

IAREE
At the ng‘nud]%)ﬁgn%?chining (2,0001%)
Enlarged photo
(>< 21000) 1 B e o = — o L A n
FEAES [um] Ra : 0.078 Ra : 0.085
urface roughness
TS Depth
JHULME : 0.030 0.031 0.030
IITABE [mm] |Target
: Machining accracy |FZIR¥EE Accuracy
At the beginning of machining Target
MMIT?E FeHY L) ft £
Process Roughing Finishing
EATE SSBL200 SMB200
Tool R0O.05 X 0.3 R0O.03
Dl [min] 60,000 60,000
pindle speed
= VIEE [mm/min] 100 30
Feed
thAAE [mm]
ap X ae 0.005 X 0.005 0.001 X 0.001
Depth of cut
7% LR [mm] 0.002 -
Stock ’
DOTEFE 36 Bl 16 7 57 B 41 2
Machining time 36 hr 16 min 57 hr 41 min

At the end of machining

_ 22,500th




SMBZOO New ﬂzif\e RO.01 ~ R0.05 i HRC SMB1 20 ”E?Q RO.01 ~ R0.05

CBN
CBNYr7028AR—ILIVRI)L 27 H1X BMMEMNIA CBNA—)LT>RI)L “CBN v170R—)" 27 4R

CBN Micro 2-Flute Ball End Mill Total 7 sizes CBN Ball End Mill for precision machining “CBN Micro Ball”

Total 7 sizes

A

Rt X R0O.01H 5 28 HAZIK 9
WA -

EfREROBEMEYE TE

2-flute shape specialized from R0.01
High precise specific micro end mill

= ‘ P el ——
E

RO.01~R0.05% 51> 7y U8B T =xIR D -20° R'ﬁ ¢ﬂl

Realized micro milling by size line up R0.01 - R0.05

R+0.002

_——————— —— B spet H

%D 5.004
|
=

¢d h3

R+0.002"

@ RO.01 75 2 AR ZERA LIERK V) ©EREEIC I IA TR, @ 574 | CBNREHMOYr 7O0R—ILI> RI )L,

2w 2 IBRZEF -0.001Tmm A5 -0.003mm DERBE LR, ENZIOLS BRARBISEN U v =TTy Y o
@ Adopting 2-flute shape from R0.01 enables more efficient machining than conventional products. @ The world’s first CBN Micro Ball End Mill.

@ Realized sharp edge by maximizing features of CBN.
@ Shank diameter tolerance is high accuracy type between -0.001Tmm and -0.003mm.

@ Standarized sizes from R0.01.
@ Realized sharp edge by maximizing features of CBN.

#HEI* work Material #WHEIA work Material

RN et
702/;_';/%’? P Hardened Steel H L ' 7,2/;_';/%'] P Hardened Steel H -
Prehardened Stee — — — SSETIZTN Prehardened Stee — - — AL AN
55HRC 65HRC 70HRC Cutting edge shape 55HRC 65HRC 70HRC Cutting edge shape
O ©) ©) O O ©) ©) O
B A mm /i ) B [ mm /S )
Unit [Size : mm / Retail Price : JPY] Unit [Size : mm / Retail Price : JPY]
J— RNo. RAR—ILH2 (2)F& (D)SH2 (r)EA (A)y>v > I71& (BE=S3 TRAE(AS J—RNo. (RAR—ILEE (9)I& D)5z (MEA (Ad>v> 7% LR AERAEATAS
Code No. Radius Length of Cut Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price Code No. Radius Length of Cut Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00461-00010 R0.01 0.015 0.02 15° 4 48 78,000 01-00460-00010 R0O.01 0.02 0.02 15° 4 50 72,000
01-00461-00015 R0.015 0.025 0.03 15° 4 48 68,000 01-00460-00015 R0.015 0.03 0.03 15° 4 50 62,000
01-00461-00020 R0.02 0.03 0.04 15° 4 48 57,500 01-00460-00020 R0.02 0.04 0.04 15° 4 50 51,600
01-00461-00025 R0.025 0.04 0.05 15° 4 48 53,000 01-00460-00025 R0.025 0.05 0.05 15° 4 50 47,400
01-00461-00030 R0.03 0.045 0.06 15° 4 48 51,000 01-00460-00030 R0.03 0.06 0.06 15° 4 50 43,200
01-00461-00040 R0.04 0.06 0.08 15° 4 48 46,500 01-00460-00040 R0.04 0.08 0.08 15° 4 50 39,600
01-00461-00050 R0.05 0.075 0.1 15° 4 48 39,500 01-00460-00050 R0.05 0.1 0.1 15° 4 50 36,000
SMB200 R—IL#E R) ZHERL TS L, X(7)IBEETY, SMB120 R—JLZ R) ZIERLTLEE L, ¥(7)IBEETY,
How to Order When you order, indicate SMB200 (R). #(7) is reference value. How to Order When you order, indicate SMB120 (R). #(7) is reference value.
tﬂ‘ﬁ'“%ﬁ:%%ﬁ Recommended Milling Conditions tﬂﬁﬂ%{#*}%ﬁ Recommended Milling Conditions
w FEH - SiEEH AEH - SiEEH N RGN SEEEH
R Prehardened Steels-Hardened Steels Prehardened Steels-Hardened Steels High Speed Steels 1B Prehardened Steels-Hardened Steels
o NAK-STAVAX SKD11-PD613-ELMAX SKH-HAP Work Material NAK-STAVAX-SKD11-PD613
(~52HRC) (~60HRC) (~68HRC) (~62HRC)
VRARE  xyEE]77ocrae] BES | aaE | wuEE|77os7Es] DM | giasE | i |770s7as] OB HAHE B 770~ F % o
RHAR Depth of Cut Feed Feed ;:,eed Depth of Cut Feed Feed s%eed Depth of Cut Feed Feed SF:)eed RHYAR Depth of Cut Feed Approaching Feed Spindle Speed
Radi Radi
e ap mm|{ae mm|mm/min| mm/min | min® |ap mm|ae mm|mm/min| mm/min|{ min" |ap mm|ae mm| mm/min | mm/min | min’ e dp mm de mm mm/min mm/min min
0.01 0.0005| 0.001 5 3 60,000 | 0.0005| 0.001 5 3 60,000 | 0.0005| 0.0005 3 1 60,000 0.01 0.0005 0.001 5 3 80,000
0.015 0.001 0.001 30 5 60,000 | 0.001 | 0.001 20 5 60,000 | 0.0005| 0.001 10 3 60,000 0.02 0.001 0.001 30 5 80,000
0.02 0.001 0.002 80 5 60,000 | 0.001 | 0.001 60 5 60,000 | 0.001 0.001 40 5 60,000 0.03 0.001 0.002 70 10 80,000
0.025 0.001 | 0.002 120 10 60,000 | 0.001 | 0.0015| 100 10 60,000 [ 0.001 | 0.001 60 5 60,000 0.04 0.002 0.003 100 30 80,000
0.03 0.002 | 0.002 180 10 60,000 | 0.001 | 0.002 140 10 60,000 | 0.001 0.001 80 10 60,000 0.05 0.002 0.005 200 30 80,000
0.04 0.003 | 0.003 280 30 60,000 | 0.002 | 0.003 200 30 60,000 | 0.002 | 0.002 120 20 60,000 ¥1 PHAKED. ApREAEDUHAKES . Ae@EY 771 —R&ERLET,
0.05 0.005 | 0.005 400 30 60,000 | 0.003 | 0.005 300 30 60,000 | 0.002 | 0.003 180 20 60,000 %2 TEDBKREP Uty FH%IC(JJ?&H}/E\@?I%‘\’E?AOT<fi‘ifb\o
= -5 X
51 UBAGED. AplFMARDEIAZES. Aeldty 71— REmLET. HIATL=ADT oo M EDROLET .
. _ v . I TR y - ¥4 FryFRTORNEEHIMZ TV,
%2 TEOERY )ty MECEBOOEEEL> TS0, EERENTasE s = (P EE il . - ..
. — _ e Neck modification is available (OTgE7 5 (FER SN DEH TOBMIRNBE 2R L TIZT0,.)
XIAAMNIANTI =S heHBEDLET, %5 7 FO—FBE3 LTI LT A
4 F 1 F S TORNGENIMRTLLES L, @: W = 6 TABEOENE T SHEOBEE 1) £ 9. I apORIBI AR T A,
(TTEER S (PERSN D OEH COFBFIRNIBEZHEE L T EE0,) @:li Notes %1 Dt?pﬁw of%ut : ajz):Axia\/I;iit}?of ft / aec:RadiaI Depffof CuF:t). “ el
%5 7 O0—FAEFILUITICLTI S0, O>7 2y IR TNy TRAR %2 Handle with care when exchanging and presetting tool.
w = %6 UHAAZEDIENETEMBOERE G £, 4%l:ap0)§5l1@(:r1’ﬁ7&1ﬁ(7‘f< 2L, tong neck shape Taper neck shape %3 We recommend using oil mist coolant.
Wieites %1 Depth of Cut : dp=Axial Depth of Cut / de=Radial Depth of Cut. . N %4 Minimize chucking runout.
3% 2 Handle with care when exchanging and presetting tool. S%quggégggﬁg]lﬁﬂﬂfra— (Recommend to measure actual runout at activated spindle speed.)
><3 W? .rec.ommendv using oil mist coolant. ﬁ’z‘ﬂik mo%‘ii\k‘/icla:;ia(?n is<av3i|aké\e_ ><5 Tool approaching angle must be 3 degrees or below. ) )
%4 Minimize chucking runout. Please ask for details. 36 Increase of Depth of Cut may cause a tool breakage, especially careful for Axial Depth of Cut.
(Recommend to measure actual runout at activated spindle speed.)
3%5 Tool approaching angle must be 3 degrees or below.
%6 Increase of Depth of Cut may cause a tool breakage, especially careful for Axial Depth of Cut.
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Realized nano level surface roughness even for milling with its R-center ELMAX(60HRC) U7L79FF )N ELMAX (60HRC) Reflector model

CBNA— /=y k=TI IHEOIERAR E . EEELRIEE R+0.003mmT
E"Emt \II =

Realizes high precision machining with unique cutting edge design and high accuracy R+0.003mm
Total 12 sizes

i-e o

B

Features

#wu+ : ELMAX (60HRC)

Work material

7—7412:20 X 20 X JITEE 0.35 mm

Work size Machining depth

I M ALIIA D

Coolant: Qil mist

gwanTese 19 BERE 10 4

Total machining time: 19 hr 10 min

FhFEFRDIRAR

New developed cutting edge

TREEDLIHIE

Outstanding machinability

REMA S
Surface roughness

nm B&E = 299562 pm Pt = 122504 nm A=A = 200,000 nm

75 4 H
50 —
25
0
-25 -

H RPDIFIR

Center R shape

HAEBOIAIRT
RAPDVER E THIHI A REE

AL—RGDEE
Smoothly connected

RIFAREHBEID A L—RIC
DEEN. REDBVIFAAR

il b

ol |4 LT - - -l st

.“n'l"l"J_{ﬂ.’ nJr'I |'i|_.'L="'F111 — - lff..lql : J'F‘I']-E‘!W i) L'IIIII I ﬁf#l!ﬁn{:g;l J.",I.:l"!.‘,"f'f m l'r'ljulllilj Ill.ll; 'l‘i].'\ -"\I"r‘

S DT AT 1T LG LA BT L
' L "

L] I 1

New developed cutting edge achieves No step tool design with smoothly = i
outstanding machinability to center R c}?nnec_teg beltweep Re(jge shape and ~75 !
the peripheral cutting edge -100 —
; 0 25 S0 75 100 125 130 175 200 225 250  275um
14 mm = . i%ﬁ*ﬂi‘f
. . 5 Surface roughness
fEATE CBNA—IIT>RIJL RO.5
Tool CBN ball end mill
O—F v NBEAR—ILIVRIIL RO.5 Ra 13.091 nm
Coated carbide ball end mill
gll#4 : SKD11 (60HRC =
ﬁc?rjk*?naterial ( ) Rz 79.649 nm
@524 n: 30,000 min” 4
Spindle speed .
NV . MIHAX: 1 X1 X ®RE 1.8mm
EVRE vf: 1,200 mm/min Machined size Depth - . . N
a0 001 X a0 0.02 NTEE : 18305 MITHE 00 it b ft b
De’&?o%cfp . ae U.UZ2mm Machining time : 1pc 30min Process Roughing Semi-Finishing Finishing
—S K- = 10188 201EE
oot Bt F fERTE MSBH230 SSBL200 SFB200
Tool RO.2 RO.2 X 1.2 R0O.2 X 1
“SrB200 = B = ; 428 [min']
_ - I _ 40,000 40,000 40,000
CBN end mill | i el i Spindle speed
KEMRS Rz o PP R " 3% V)3REE [mm/min
Surface roughness - - - - Feed = [ ] 800 700 400
. . K — thAHE [mm]
-7y RBEIVRI) i j ATATE ap X ae 0.015 X 0.05 0.005 x 0.01 0.004 x 0.002
Coated carbide end mill ; ; Unable to machine Depth of cut
_ : ! - 40 0T BRF RS 3 B 23 & 2 B 10 & 13 B5@E 37 9
REMES Rz 1.0 um 6.2 um - Machining time 3 hr23 min 2 hr 10 min 13 hr 37 min
Surface roughness




14X
Size RO.1 ~ R1 CBN

SFB200

CBNZ—/N\—TJ1ZyaR—ILIVRI)L
CBN Super Finish Ball End Mill

SFB200

HIHISRIFSZE R Recommended Milling Conditions

£ 12 91X

Total 12 sizes

RPIDFZFESINMITEFH/ LANL DT LT EZRIR

y EEES-/\ T2
Realized nano level surface roughness even for milling with its R-center Woifﬂjfe,ial ”arde”e‘é,i'se.'_éﬂﬁm’ﬁed ek
Y5EFEVE | PAT. No. 3759098 (~68HRC)
EEEMY RS
ha#kE Normal Speed High Speed
R+0.003  « RHAR Depth of Cut XV RE [EIET2 XV ERE Ol#s#
S T’ < Radius Feed Spindle Speed Feed Spindle Speed
1 <
-: ) @ Si- jg dp mm de mm mm/min min mm/min min’
9]
21 ‘ 0.1 ~0.2 0.005 0.01 600 1,500
L
0.25~0.3 0.01 0.01 800 2,000
0.4 ~0.6 0.01 0.02 1,200 20,000 3,000 50,000
@ HFEIEDNFAK T RPIDES £ THIHIE D REE 0.7 ~038 0.01 0.02 1,600 4,000
@ 60HRCOSTEE M CiEft 10 B DA EFINT ZER,
® MTERE R21.0 4 mASRSEHSE. 0.9 ~1 002 0.05 2,000 5000
@ SRDBEE NI LHFEZ K8 ICE . 1 RAHED. ApRFBWAENTAKRS. AelFy I 71— RERLET.
@ Sharpened edge at R-center improves shearing ability. ><2 ﬁ%@gi(‘f‘ﬂﬂ;ﬁﬁ@l YRILTY. Eﬁi%’f@fi{(fﬂﬂii%ll CRERALES L.
@ Continuous 10 hours machining on hardened steel of 60HRC. ><3 UJ)AJ%;EKEL t)]ﬁﬂ%ﬁ—%%;f@g@—ll\?\ﬂf\ —Omlg\ L<‘T<:T§\55< téb:o
@ Long-lasting high surface accuracy Rz1.0pum. ié ;;ID‘BQBIE%T%~ %;f\ggfrfiaw/\]@t) ITFBLTLIES L,
. e . L = -7/ [ CCVlo
® Savesignificant time at polishing process. = %6 S—USTF vy - M. BRBLIBEOBOLOESEDLET,
itz 31 Depth of Cut : ap=Axial Depth of Cut / ae=Radial Depth of Cut.
. %2 SFB200 is a Super-Finish Ball End Mill recommended to use after the finish process of carbide end mill.
*EEU*Z Work Material FAFAR %3 Cutting depth must be fixed all through the milling process according to the recommended milling conditions.
E—Ersﬂ Cutting edge shape %4 Pay a special attention when choosing tool path and deciding a milling condition for corner milling.
=l . ~ w N ‘e recommend using oil mist coolant.
(G 70ﬁQC) H R $IL\3\J®UJEU'|$7’]‘?&%¥F—¢Q iz \V\//Iva(hine tool cdhu(k g’\uslt betsufficlientﬂy accurate.
Hardened Steel RESEOBEZL E(FITIC i
RETY,
© Sharp tooth edge guarantees long
and consistent accuracy.
_ B (<& @ mm / ffi#E : [
HBIFETEE (> + > 7R15mmMELEDEDHBEHVEHE <IZE0.) Unit [Size : mm / Retail Price : JPY]
J— RNo. RIAR—ILHFE (LETFR ()R D)5 (d2)E TR (r)EA d>r>I® (BE=S3 TRAE( A%
Code No. Radius Under Neck Length Length of Cut Dia. Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00500-00100 RO.1 0.5 0.15 0.2 0.19 12° 4 50 39,300
% 01-00500-00200 RO.2 1 0.3 0.4 0.37 12° 4 50 36,000
% 01-00500-00250 R0O.25 1.25 0.38 0.5 0.46 12° 4 50 36,000
% 01-00500-00300 RO.3 1.5 0.5 0.6 0.56 12° 4 50 32,900
% 01-00500-00400 RO.4 2 0.6 0.8 0.76 12° 4 50 34,800 L a{
~
% 01-00500-00500 RO.5 2.5 0.7 1 0.95 12° 4 50 31,700 Em o {/ b
* 01-00500-00600 |  RO.6 3 08 12 115 12° 4 50 33,600 NIFECONT {ELFR ERUE) 12OV T BRI Top ot ke
) O NECBNIVRILZFEATBEE TR (EVIR) 219—1293 R B EHE
% 01-00500-00700 RO.7 3.5 1 1.4 1.35 12° 4 52 35,800 QO AEFRNEBHNSIKLTEE W, CENBETT, PR > surtacetor
Minimize the deflection of cutting edge. When using small CBN End Mill, uniform finishing allowance (stock amount) is B L O
* 01-00500-00750 | RO.75 3.8 1 15 1.45 12° 4 52 33,400 important il W
g REASTY, O REW -t ST CEAVEIENERNAS LS pit B £ 0
* 01-00500-00800 |  RO.8 4 1 16 1,55 120 4 52 35,300 B ORI TROM EFR B H A<y, TS PN IREHELETO S
) o T AT Tt EFRERTENERTT . Grerare
% 01-00500-00900 RO.9 4.5 1.2 1.8 1.75 12° 4 52 35,000 To understand the nature of the expansion of the Wh::,t’ool is ui:Jed o:f'oughin{;and sen?ﬁnishfg and it has a big abrasion, X
o vake messues sgainstbem et o0 e d g aceursey. Thesefese i mperm o get .
* 01-00500-01000 R1 5 1.2 2 1.94 12° 4 52 30:000 é 9 ) uniform stock amount in the pregstage cu¥ting. ' P g

(1) EBEETT .

#(7) is reference value.

*——FiE SFB200 R—JL3#ER) ZHERL TS L,
How to Order When you order, indicate SFB200 (R).

10 11



CBNORF i BB EBEOFENVPT S Z@MILLIEA—ILIVRI)L

Ball end mill combines both long tool life and high precision of CBN and ease of use of solid carbide end mill

CBNZA—/N—ZXE—RAR—=JL TV RI)L
CBN Super Speed Ball End Mill

a 0° R’\\jcﬁdl
B o 0:)| h4

3D

SSB200 Rr01~R1  £15H4% O

Total 15 sizes

CBNA—/\—ZAE—ROV 7' XY IHR—ILIT>RI)

CBN Super Speed Long Neck Ball End Mill

SSBL200 roo05 ~RrR1 £2594%

Total 25 sizes

BETEOT EFNTE
BEDYBAK THIIATIRE

Capable to machine with the same depth of cut
SSB200

as carbide tool finishing

e L/D &KX 10 {&7T.

S———ggm msottomrems

Capable to machine at deep area finishing
SSBL200

by maximum L/D=10

TR

Features

=HER VU< Ik
High efficiency Chip evacuation

P10 < FHEMAE <. AABEBELS (L7
ML) EEZECEET B & T (D CBN LE%
BRALEIMIICHEN. BaeRmIl A oA

With high chip evacuation and setting the depth of cut to the same level
as solid carbide tools in finishing, it enables more efficient machining
than conventional CBN tools

TEHELLER

. MITRE HEFIT !
Performance comparison e Finishing P
SSB200 R1 Ey st Ve FEET;{\LEId\/AAﬁE}L
“w, . 1§ arbide Bal n I
#kIH : SKD11 (62HRC) | wmrs S| S —
Work material Carbide Ball End Mill E g Z W SSB200
v 2 N i @ 9 4 @R [min] 40,000 R
A . Spindle speed ’ o
Coolant: Oil mist 2 4 6 8B 10 12 14 16 18 20
EEIH%FE’?
. o . Machinin g time
nge;)erg [mm/min] 3,000
BETED 10 B LSS
EHAKE [mm] 10 time | tool life th bid d mill
Depth?}cut 0.05 X 0.05 Ime longer tool lite an carpbiae end mi

12

hulgﬁu Machining case

ELMAX(60HRC) UL Z79FT ) ELMAX (60HRC) Reflector model

CBNORFHon - SHEE CRIEEMO RGBT LTI Z5RE

Long tool life and high accuracy of CBN enables long time finishing process on hardened steel

#4% - ELMAX (60HRC)

Work material

7—7442:15 X 15 X JILTFEE 0.35 mm

Work size Machining depth

7= b ACLIAR

Coolant: Oil mist

Wi TR - 9 B5RS 34 4

Total machining time : 9 hr 34 min

REAHE
Surface roughness

FEME Rz [um]

Surface roughness

0.87 0.89 0.57

NITHE FreER V) B thit k(¥ Tt EF
Process Roughing Slot Semi-finishing Finishing
EHRTE MRBH230 MHRH230R MRBH230 SSB200
Tool RO.5 X 2 ¢ 0.4 X R0.05 X 1 RO.5 X 2 RO.5 X 2.5
DI [min-] 40,000 30,000 40,000 40,000
Spindle speed

= s L 800 125 800 400
thA#AE [mm]

ap X ae 0.02 X 0.1 ap 0.003 0.02 X 0.08 0.004 X 0.004
Depth of cut

) IMNSIE 52 5 385 1 B3R 45 & 6 B5@ 19 7
Machining time 52 min 38 min 1 hr 45 min 6 hr 19 min

13



SSB200 712 R0 ~R1 CeN $SB200

CBNA—/S—AE—RAR—=ILTVRI) £ 15 H1 X

BIEISR S R ded Milling Conditi
CBN Super Speed Ball End Mill IHIZSR IS E R Recommended Milling Conditions

Total 15 sizes

BETEOL EFINTEEFOUIAKTIIA TR

) i Gl S
Capable to machine with the same depth of cut as carbide tool finishing Wo:fajferm s'r";r\(;eAn;?sséeDel(; Hardselglgi S1tEEIS ngglzlrjie-el-‘iiﬁf;’eels
(~52HRC) (~62HRC) (~68HRC)
HAKE XV R Ol#5% tHAKE XV ERE [ElEe3d hAKE XV ERE Ol#5%Y
RHAR BTR Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Radius Under Neck
~ @g} Length dpmm | demm | mm/min min’! dpmm | demm | mm/min min” dpmm | demm | mm/min min’!
.J“ 0.1 0.3 0.005 | 0.005 720 0.005 | 0.005 540 0.003 | 0.003 360
0.3 0.005 | 0.01 1,400 0.005 | 0.01 800 0.005 | 0.005 500
0.15 0.5 0.005 | 0.005 1,200 0.005 | 0.005 640 0.003 | 0.005 460
0.75 0.005 | 0.005 1,000 0.005 | 0.005 540 0.003 | 0.005 400
0.5 0.01 0.01 1,800 0.01 0.01 1,200 0.005 | 0.01 640
® CBN OES - B BEOEF S &ML LB CBN A— LT K3, 02 075 | 0205 001 . 1600 QO] 001 | 1090 0001 001 1 o
@ BEOMH L THIT & BEDOTIAK AT EE 1 0.005 | 0.01 1,400 0.005 | 0.01 900 0.005 | 0.005 460
@ LEDTFRIC LY R;F%F;F_'_ 0.003 - fl'lljﬂ;? W S PIEREA UP | 0.25 1 0.015 | 0.015 1,800 | 50,000 | 0.01 0.015 1,500 | 50,000 | 0.01 0.01 1,100 | 50,000
oR 392:9*}%}]0)3@*‘3\73‘\ Zih;i‘@ﬁﬁﬁa)ﬁb\ﬁ’llﬁ ' 0.3 1.5 0.02 0.03 2,000 0.01 0.02 2,000 0.01 0.02 1,500
=] < N T 7 e o
® ~70HRC O=EEE T ajae | 0.4 2 0.03 0.05 2,000 0.02 | 0.03 2,000 0.01 0.03 1,500
@ This CBN Ball End Mill has realized both advantages of CBN and Carbide. 0.5 2.5 0.05 0.05 3,000 0.03 0.05 3,000 0.02 0.03 2,000
@ Depth of Cut can be increased at the equivalent level to Carbide. 0.6 3 0.05 0.05 3,000 0.03 0.05 3,000 0.02 0.03 2,000
: Ulnique flute dfls@n with i‘aCCUfaCV io-f)03 prevents chipping! 0.75 3.8 0.05 0.1 4,000 0.05 0.05 4,000 0.02 0.05 3,000
Flute is smoothly tangent from straight line to R-curve.
@ Applicable for hardened materials up to 70HRC! 1 4 0.1 0.1 5,000 0.05 0.05 5,000 0.03 0.05 3,000
. 5 01 |01 5,000 0.05 | 0.05 5,000 0.03 | 0.05 3,000
utting edge shape
cunasdaesten %1 RAKEE. PHET - HEFNTET>BEOBAETT.
i . X2 YPAKED. ApdEAEOTIAKES. delFy 771+ —RERLET.
#HEIA Work Material HKIFTNIRNT =52 hE RSV,
Eﬁrgm x4 O EXDREF. BUEAIEGTHEELTIIZS L,
(~ 70HRC) H %5 PPAKE. BHMEIEICKRENRLGDICENHIET., ZOHEFREL TS,
Hardened Steel i = %6 TEREHUBFIMBEMU FCHI RO TS,
Neides %1 Depth of Cut shows the maximum value for semi-finishing and finishing.
© %2 Depth of Cut : dp = Axial Depth of Cut / de = Radial Depth of Cut.
%3 We recommend using oil mist coolant.
%4 Adjust both spindle speed and feed at the same rate.
%5 Adjust milling conditions according to the volume of Depth of Cut and rigidity of machine.
%6 Length of tool overhang must be as short as possible.

B [XFE - mm / fiffid [l

KABHETRE (S v > 7EB15mmUEDEH DO EHEFHREVLEHE S EETU) Unit [Size : mm / Retail Price : JPY]
J—RNo. (RAR—ILHE (ONETR (2)F& [(B)F) 52 (d2)E T (r)EA (d)>v> 78 LR TR
Code No. Radius Under Neck Length Length of Cut Dia. Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00510-00100 RO.1 0.3 0.15 0.2 0.19 15° 4 50 26,000
01-00510-00150 0.3 0.23 0.3 0.28 15° 4 50 26,000
01-00510-00151 RO.15 0.5 0.23 0.3 0.28 15° 4 50 26,000
01-00510-00152 0.75 0.23 0.3 0.28 15° 4 50 26,500
* 01-00510-00200 0.5 0.3 0.4 0.37 15° 4 50 25,000
* 01-00510-00201 RO.2 0.75 0.3 0.4 0.37 15° 4 50 25,500
* 01-00510-00202 1 0.3 0.4 0.37 15° 4 50 25,500
* 01-00510-00250 R0O.25 1 0.38 0.5 0.46 15° 4 50 25,000 J:Q*‘f* b
* 01-00510-00300 RO.3 1.5 0.5 0.6 0.56 15° 4 50 24,000 7
* 01-00510-00400|  R0.4 2 06 08 076 15° 4 50 24,000 MIREICONT ftEFR @YE) SOV T LT Top ofwork materl
) O INECBNIVRILZFERAT BB LT EVEK) 219—(1293 it LT
* 01-00510-00500 RO.5 2.5 0.7 1 0.95 15° 4 50 24,000 Q FERNEEFNESKLTIEE W, ZENEETY, - e
Minimize the deflection of cutting edge. When using small CBN End Mill, uniform finishing allowance (stock amount) is BAe( L] o
* 01-00510-00600 R0.6 3 0.8 1.2 1.15 15° 4 50 25,000 _ important. ‘ ) ) ) ?Er{g;gggfm
- DI REITDIERE Q ﬁﬁyU'EP{iJ;('fﬂﬂI'C‘ﬁff]thE@FéﬁfJ‘j(?fb\t\ thft E(F- £ (A0
* 01-00510-00750|  RO.75 38 1 15 145 15° 4 52 25,000 A THO L IR AAE< ), TRESONTREHELEIO N
) T HINI YLt LFRERTEIEE T, eyt
* 01-00510-01001 4 1.2 2 1.94 15° 4 52 25,000 To understand the nature of the expansion of the When tool is used on roughing and semi-finishing and it has a big abrasion X
R . . ! main SEin(ﬂe and mach.ine PsSthe transformation, fir\(ijshin?faIIowanlclgf(stoccll(gamgunt) on semi-{_igisf?;ng and fi.nishir?g is increa'sing »
* 01-00510-01000 5 12 2 1.94 15° 4 52 25,000 and take messures against them. Uniform stock amountin the prestage eing. o oo
SSB200 R—IL#HE (R) XBTR(L1) EE/RLTILEE LY, #(71)FBEETY,
How to Order When you order, indicate SSB200 (R)x(21). %(7) is reference value
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SSBL200 7 e RO.05~R1 oo | SSBL200

CBNZA—/S—ZAE—RO> 72y IR—ILIVRIIL £ 25 1 X

tHIFZES Recommended Milling Conditions
CBN Super Speed Long Neck Ball End Mill Total 25 sizes }JﬁJ*ﬁ'/%i g

L/DERX10{ST. FREBDL_EF NI 0I5 o 0° ||R@Y|¢diD
___|| s [ . AR AR e
Capable to machine at deep area finishing by maximum L/D=10 B Woifﬁ/:]:irm 5?2‘@?;?;!?521 Hardselglgi iteels e SgeKel—‘ij e
\‘/ (~52HRC) (~62HRC) (~68HRC)
R+0003 o . Sge thAKE RUEE | M tHAKE RUEE | EEM tHAKE RUEE | BEM
\ o - 14 < RHYA R U%—FNEk B5FE Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
e ] . [a) ~— < Radi nder Nec )
.'_ @ © 4 J 2 e Length ESD dpmm | demm | mm/min | min" | dpmm | demm | mm/min | min" | Apmm | demm | mm/min | min’
b . ‘ 0.05 0.3 3 0.005 0.005 200 | 50,000 | 0.003 0.005 150 | 50,000 | 0.002 0.003 120 | 50,000
’ 0.5 5 0.003 0.003 120 | 50,000 [ 0.003 0.003 100 | 50,000 | 0.002 0.003 80 | 50,000
O ZEFEVUINTICH . O T2y IIA4THI) =L 1 2 251X 0.075 0.45 3 0.005 0.005 300 | 50,000 | 0.003 0.005 200 | 50,000 | 0.002 0.003 150 | 50,000
@ BTN 10mm £To KWEWIITICH I ' 0.75 5 0.003 0.003 200 | 50,000 | 0.003 0.003 150 | 50,000 | 0.002 0.003 100 | 50,000
® CBN OEFmE. OX 7Ry JICK I EEZEH, " 0.6 3 0.005 | 0.005 500 | 50,000 | 0.005 | 0.005 380 | 50,000 | 0.003 | 0.003 280 | 50,000
® FW]\EY 7 ARO.05 A SFUSHE ! o ' 1 5 [ 0005 [ 0005 | 300 [ 50000 0.005 | 0.005 | 260 | 50,000 | 0.003 | 0.003 | 120 | 50,000
© JREDNVAKIC &1 RAFEL0.003, fi 7 £ 7AD" UP | 09 | 3 | 0005 | 0.005 | 800 | 50,000 | 0.005 | 0.005 | 460 | 50,000 | 0.003 | 0.005 | 360 | 50,000
@ Lineup of CBN tool with long neck applicable to deep milling, available 25 sizes in total. 0.15
@ Enables milling more deeply by long under neck length up to 10mm. 1.5 5 0.005 0.005 480 | 50,000 [ 0.005 0.005 320 | 50,000 | 0.003 0.005 280 | 50,000
@ Enables vy‘\der.apph'cation for milling by long neck in addition to long life and accurate finishing. 0.2 1.2 3 0.005 0.01 1,200 | 50,000 | 0.005 0.01 820 | 50,000 [ 0.005 0.005 580 | 50,000
@ Standardized in RO.05 at smallest. . ' 2 5 | 0005 | 001 620 | 50,000 | 0.005 | 0.01 580 | 50,000 | 0.005 | 0.005 | 380 | 50,000
@ Unique flute design with R-accuracy +0.003 prevents chipping!
0.25 1.5 3 0.01 0.01 1,500 | 50,000 | 0.01 0.01 1,200 | 50,000 | 0.005 0.01 860 | 50,000
HEEIR Work Material ’ 2.5 5 0.01 0.01 800 | 50,000 | 0.01 0.01 680 | 50,000 [ 0.005 0.01 540 | 50,000
SEE 3 5 0.01 0.02 1,600 | 40,000 | 0.01 0.02 1,200 | 40,000 | 0.01 0.01 920 | 40,000
(~ 70HRC) H Cuﬂﬁiﬁfjﬁhape 0.3 4 6.7 0.01 0.01 1,200 | 30,000 | 0.01 0.01 960 | 30,000 [ 0.005 0.01 640 | 30,000
Hardened Steel 5 83 | 001 0.01 800 | 30,000 | 0.005 | 0.01 680 | 30,000 | 0.005 | 0.005 480 | 30,000
©) 0.4 4 5 0.01 0.03 1,500 | 30,000 | 0.01 0.02 1,200 | 30,000 | 0.01 0.01 920 | 30,000
4 4 0.03 0.05 2,400 | 40,000 | 0.02 0.03 2,400 | 40,000 | 0.02 0.02 1,500 | 40,000
B [\ / {ii4& : [l
S ESEREETTAE (3 v > 7 E15mmLED & 0 SHBIE B VE b E < 2 X 0) Unit [S_i;e o /rQer?a” Price . JPY] 5 5 0.02 0.05 2,000 | 32,000 | 0.02 0.03 2,000 | 32,000 | 0.01 0.02 1,200 | 32,000
0.5 6 6 0.02 0.03 1,500 | 25,000 | 0.01 0.02 1,500 | 25,000 | 0.01 0.01 1,000 | 25,000
J—RNo. RA—ILFERE (21)ETR ()R (D)sH2 (d2)&E ™2 (r)EfA (PR 2% (B33 RS
Code No. Radius . Under Neck Length Length of Cut Dia. . Neck Dia.: Neck Taper Angle Shank Dia.:t Overall Length Retail Price 3 8 0.01 0.03 1 '200 1 6’000 0.01 0.02 ! '000 1 6’000 0.01 0.01 840 1 6’000
. 10 10 0.01 0.02 800 | 12,000 | 0.005 0.01 720 | 12,000 | 0.005 0.005 620 | 12,000
__01-00511-00051 | . 03 0.08 01 0.09 5 4 >0 38,200 0.75 75 | 5 | 002 | 003 | 2000 | 32000 | 001 | 0.03 | 1,800 | 32,000 | 0.01 | 001 | 1,200 | 32,000
01-00511-00052 0.5 0.08 0.1 0.05 15 4 50 32,800 6 3 005 | 005 | 4000 | 40,000 | 003 | 003 | 4,000 | 40,000 | 002 | 003 | 2600 | 40,000
01-00511-00075 | . 0.45 0.12 0.15 0.14 15° 4 50 38,200 1 8 4 003 | 005 | 3,000 | 32000 | 002 | 003 | 2,600 | 32000 | 001 | 002 | 1,800 | 32,000
01-00511-00076 0.75 0.12 0.15 0.14 15° 4 50 39,800 10 5 0.02 0.03 2,000 | 24,000 | 0.01 0.03 1,600 | 24,000 | 0.01 0.02 1,200 | 24,000
01-00511-00101 | ., 0.6 0.15 0.2 019 15° 4 >0 28,600 51 PABEIE. PHLE - £ EPNTETSBEORABTT.
01-00511-00102 1 0.15 0.2 0.19 15° 4 50 30,000 %2 PAKED. ApldEAEOTIAKES. deldy 77— RERLET,
01-00511-00151 0.9 0.23 0.3 0.28 15° 4 50 28,600 e Gmn LELEES L
- B : : : : : x4 O E XY REEF. BLEISTHEEL TS,
01-00511-00152 RO.15 15 0.23 03 0.28 15° 4 50 30,000 %5 UBAKE. %WWU’\?[C& U%#h“%@élt\ﬁ\d‘i FET, ZOEERELTIIZS W,
%6 TEREZHUEEMNEL EICHIBO TS,
% 01-00511-00201 1.2 0.3 0.4 0.37 15° 4 50 26,000 %1 Depth of Cut shows the maximum value for semi-finishing and finishing.
m RO.2 b 03 04 037 150 4 50 27 600 ﬁlﬁotf %2 Depth of Cut : dp = Axial Depth of Cut / e = Radial Depth of Cut.
- - . . . ! %3 We recommend using oil mist coolant.
o ¥4 Adjust both spindl d and feed at the same rate.
% 01-00511-00251 RO.25 1.5 0.38 0.5 0.46 15 4 50 26'000 %5 Ad}u; m?\\insgp(onji:izies accord?:g toths\s/o\ufne oef Depth of Cut and rigidity of machine.
* 01-00511-00252 25 0.38 0.5 0.46 15° 4 50 27!600 36 Length of tool overhang must be as short as possible.
% 01-00511-00301 3 0.5 0.6 0.56 15° 4 50 25,600 %7 HBREFTROL (/D) A5 EDBE. ITEOERBA30 U T TOSEEHETT . U
* 01-00511-00302 RO.3 4 05 06 056 150 4 52 25,600 7 l;:c;?:nenmc;ecc:].‘:ill]llgnisl?::cl‘t;onngsllozrot?e;zoers lI;J/V[V)e(fﬁchve length / Diameter) = 5 or longer are 30
% 01-00511-00303 5 0.5 0.6 0.56 15° 4 52 26,000
% 01-00511-00401 RO.4 4 0.6 0.8 0.76 12° 4 53 25,600
-
% 01-00511-00501 4 0.7 1 0.95 12° 4 53 25,600 ERLDOET > b
1-00511- 2 . . ° g . -
w 2 £ 1 £ 1 20 = i et NIRFECONT fEEFR EWHR) o0 T EIH LT Top of work material
Ok 01-00511-00504 |  RO.5 6 0.7 ! 0.95 5 4 >3 25,600 Q IMECBNIRILEEATHEE HEFR (BYR) £9—cF5 D wirm
s 01-00511-00506 8 0.7 1 0.95 15° 4 53 26,000 0 FEFENEFHNESLTEE L, CENEETY, A e g
m 10 0.7 1 095 150 4 53 26600 Minimize the deflection of cutting edge. Whentusi?g small CBN End Mill, uniform finishing allowance (stock amount) is B LB \O
_ . . . , Important. Surface for »
. . N n . finishing R
% 01-00511-00751 RO.75 7.5 1 1.5 1.45 15° 4 52 27,600 ) 4 BEIS QO REY -t EFITICERALEIEDEFEA ATV E Pt Bt 00
. 010051101001 s - ) 194 e . - = 000 B ey R THOH EFREVR) A AE<AY. TEEDPITRECHELET0 -
E E . . , N < ° N1} si—1 Pt v g SRS
o To understand the nature of the expansion of the vaf:eﬁr?jtjgélti:cuiid o?!f\ii?n{:ainzgsgm%?;;i;fg_ca?;lt has a big abrasion X
% 01-00511-01003 R1 8 1.2 2 1.94 15 4 52 27,600 main spindle and machine posture transformation, finishing allowance (stock amount) on semi-finishing and finishing is increasing »
m 10 12 5 194 150 4 50 27 600 and take measures against them. 3?1ici‘gr?nﬁsetfjtcsl(tg%lzl)iéitairlldtﬂétg:\eg—;;cgirigt,.tilg.erm‘ore' itis important to get
A—5—mik SSBL200 R— LR (R) X B TR (2N ZIRLTKES . (Y FBBETT.
How to Order When you order, indicate SSBL200 (R)x(4&). () is reference value
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BEOANEMREEELS 1> 7y Tt LTERUZE L

Unique cutting edge shape and abundant line up improve finishing surface roughness

CBNR—N\—"ZANAZIAR=IITRI) M e 20’ |[R&
CBN Super Spiral Ball End Mill “ i(géog3
SSPB220  ro1 ~Rr3 £ 30 YA

Total 30 sizes

CBNZR—/N\—=Z/\1Z)WAO> 73y IHR=ILITURI) M e 20° R(ﬁ sdil
CBN Super Spiral Long Neck Ball End Mill “ +0.003
£27 914X

SSPBL220

CBNA—/N\—ZA/N1Z)WO> T T—INZYITHR—=ILITRI)

CBN Super Spiral Long Taper Neck Ball End Mill

SSPBTN220 ro1 x &m 300 264t

Total 64 sizes

RO.1 ~ R1

Neck taper angle

~R1 XEA2

e ———

SSPB220 \
o e 3 BIF £ 121 A XT
—— RGN TRARICHIE CEET
SSPBL220 3 products, total in 121 sizes support various cutting shapes
et —
€ ————————
#%E SSPBTN220

Features

tIEITME RIS

Cutting ability and fracture resistance

ANASIiRk=Ib, NvIF—I\FAR

Spiral ball shape Back taper shape

mFyE7THEHEtZzQ ESES
AN ZIVIR=LRAR T, JERDH S
Tt Em{I%Z KR

Spiral ball shape with improved chipping resistance and
cutting ability achieves glossy finishing surface

gg SSPB 91 F&. @D/ 7T —/I\FIR
ZRA. CUOWIREIZHIHEIL. NITE&GAI
EELSEET

SSPB series adopt strong back taper shape.
Suppresses chattering and improves surface quality

RYEITUUS L RGBT RI)
Suppress chattering General end mill
by point milling
18

hulgﬁu Machining case

ELMAX (59HRC) 7RNLZYZET I  ELMAX (59HRC) Bottleneck mold

tHEltZ S 3 X/N1T FIILKR— LR TREERO
Tt EF N TIEmiZzmLE

Spiral ball shape with enhanced cutting ability improves finishing surface quality of hardened steel

#4i% - ELMAX (59HRC)

Work material

7—7%12:30 X 30 X JILFEE 8.134 mm

Work size Machining depth

7= b ACLIAR

Coolant: Qil mist

winTesr - 3 B3RS 25 4

Total machining time: 3 hr 25 min

NIREE
Accuracy

BIEERR
Measuring e

position

JHULME

22.000 22.557 8.134
Target

SAlE
Actual

21.998 22.554 8.133

REAHS
Surface roughness

AE T
Measuring ‘ 2 ‘
position

Ra [um] 0.05 0.08 0.04
Rz [um] 0.34 0.55 0.27
MITHE FeEN ) thit £ T EF Tk
Process Roughing Semi-finishing Finishing Finishing
EHRTE MRBH230 MRBH230 SSPB220 SSPB220
Tool R1 X 6 RO.5 X 5 RO.5 X 2.5 R1T X 5
DI [min-] 25,000 35,000 40,000 40,000
Spindle speed
= s L 2,000 1,600 1,500 1,500
YhAZE [mm]
ap X ae 0.2 X0.3 0.04 X 0.1 0.01 X 0.007 0.01 x 0.005
Depth of cut
IO THERE 45 5 45 53 359 1 B’ 20 0
Machining time 45 min 45 min 35 min 1 hr 20 min
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SSPB220 712 Ro1~R3 X SSPB220

CBNZA—/S—R/S1SILAR—ILIVRI) £ 30 H1X

tIEIRES R ded Milling Conditi
CBN Super Spiral Ball End Mill IHISR S E R Recommended Mi ing Conditions

Total 30 sizes

~ W\ ==
HRDH 3L EF NI EZRIR o 20°
“ SiEEHE EEH N1 R
. L AL Hardened Steels Hardened Steels High Speed Steels
Realized glossy finished surface Work Material STAVAX-SKD61 SKD11-ELMAX SKH-HAP
(~52HRC) (~62HRC) (~68HRC)
hAHE XV ERE [EIETe24 thAKE XV ERE Bk 2 HAKE XV R [EIE5e2d
RHAR 0 %—FNE . Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Radi naer Neci
e tength | Qomm | demm | mm/min min’ dpmm | demm | mm/min min’ dpmm | demm | mm/min min’
| . p p p
9 01 0.3 0.005 0.005 600 | 40,000 | 0.005 0.005 450 | 40,000 | 0.003 0.003 300 | 40,000
R<1 R0.005 . ) 0.6 0.005 0.005 500 | 40,000 | 0.005 0.005 350 | 40,000 [ 0.003 0.003 250 | 40,000
=1 Rx0. .
@ U DUIBIEAELE 565 281 5 LR LR R L L. ot Rt 0008 03 | 0.005 | 0.005 | 800 | 40,000 | 0.005 | 0.005 | 600 | 40,000 | 0.003 | 0.003 | 450 | 40,000
® NEDTF v S T aEB LS B NERREEBLE L 0.15 0.5 0.005 0.005 750 | 40,000 [ 0.005 0.005 550 | 40,000 | 0.003 0.003 400 | 40,000
. - il A oL et 0.75 0.005 0.005 700 | 40,000 | 0.005 0.005 500 | 40,000 | 0.003 0.003 400 | 40,000
O SHEANILENEMT S . UHISFOEND SOUWRENEEL. 0.5 0.005 0.01 1,200 | 40,000 | 0.005 0.01 900 | 40,000 [ 0.005 0.005 600 | 40,000
I=E: A I CIQ;% = R - - - ' ' . . . . - '
L ‘%”'?\\)JWEE”E{%‘( 7 ;‘igz%j - e . 0.75 | 0.005 | 0.01 1,100 | 40,000 | 0.005 | 0.01 850 | 40,000 | 0.005 | 0.005 550 | 40,000
BODNY I T —INTERERAT 2T, COREBEHERTEET, 0.2
® R3=TIERATAL . BICNTEEALAY 9 1 0.005 0.01 1,000 | 40,000 | 0.005 0.01 800 | 40,000 [ 0.005 0.005 500 | 40,000
- v : ° 1.2 0.005 0.01 1,000 | 40,000 | 0.005 0.01 800 | 40,000 [ 0.005 0.005 500 | 40,000
@ Adopted spiral ball shape to improve sharpness of cutting edge.
@ Adopted cutting edge shape to improve the chipping resistance of cutting edge. 0.25 1 0.01 0.01 1,200 | 40,000 | 0.01 0.01 1,000 | 40,000 [ 0.005 | 0.005 700 | 40,000
@ When peripheral cutting edge makes contact with cutting surface, vibration occurs by an increase in 03 1.2 0.01 0.02 1,800 | 40,000 | 0.01 0.02 1,500 | 40,000 | 0.005 0.01 1,000 | 40,000
ctéttin_g resifstﬁnce and !)t afkfects togl life and cutting surface quality.The influence can be reduced by : 15 0.01 0.02 1,500 | 40,000 | 0.01 0.02 1,200 | 40,000 | 0.005 0.01 800 | 40,000
PO SR bl B . 16 | 001 | 002 | 1,800 [ 40,000 | 001 | 002 | 1,500 | 40,000 | 0.005 | 0.01 1,000 | 40,000
nlarged standard tool size up to R3 to extend application range. 0.4
2 0.01 0.02 1,500 | 40,000 | 0.01 0.02 1,200 | 40,000 | 0.005 0.01 800 | 40,000
W Work Material e 05 2 0.02 0.04 2,500 | 40,000 | 0.02 0.03 1,800 | 40,000 | 0.01 0.02 1,200 | 40,000
il T ' 25 | 002 | 004 | 2,000 | 40,000 | 002 | 003 | 1,500 | 40,000 | 001 | 0.02 | 1,000 | 40,000
ﬁﬁgﬁﬂéﬂ? H 06 2.4 0.02 0.04 2,500 | 40,000 | 0.02 0.03 2,000 | 40,000 | 0.01 0.02 1,500 | 40,000
Hardened Steel ) 3 0.02 0.04 2,500 | 40,000 | 0.02 0.03 2,000 | 40,000 | 0.01 0.02 1,500 | 40,000
©) 075 3 0.03 0.05 3,000 | 40,000 | 0.03 0.05 3,000 | 40,000 | 0.02 0.03 2,000 | 30,000
) 3.8 0.03 0.05 3,000 | 40,000 | 0.03 0.05 3,000 | 40,000 | 0.02 0.03 2,000 | 30,000
4 0.05 0.1 3,000 | 30,000 | 0.03 0.05 3,000 | 30,000 | 0.03 0.03 2,000 | 25,000
BT [N : / {iAE : [ ! ' ' , , ,
HEREBORE (& + > 7R15MME EDHL D4 MEHBVEDE <IZEL.) Unit [S_i;e ‘mm /rlgerpail Price : JPY] ! 5 0.05 0.1 3,000 | 30,000 | 0.03 0.05 3,000 | 30,000 | 0.03 0.03 2,000 | 25,000
kN . e — i — P — — - . i P — 15 6 0.08 0.15 2,300 | 20,000 | 0.05 0.075 2,100 | 20,000 | 0.04 0.06 1,300 | 15,000
J—KNo. R—ILEE 1 £ 2 : Y APk EE .
Code No. Radius . Under Neck Length Length of Cut Dia. . Neck Dia.: Neck Taper Angle Shank Dia. - OverallLength Retail Price 9 0.06 0.12 2'200 ZO'OOO 0.04 0.06 2'000 20'000 0.04 0.05 1 '200 1 5'000
2 8 0.1 0.18 2,300 | 17,000 | 0.06 0.09 2,100 | 15,000 | 0.05 0.07 1,300 | 12,000
01-00505-00101 | 1 4 0.3 0.15 0.2 0.19 15 4 >0 30,500 12 008 | 0.15 | 2,000 | 17,000 | 005 | 0.08 | 1,700 | 15000 | 004 | 0.06 | 1,200 | 12,000
01-00505-00100 0.6 0.15 0.2 0.19 15 4 20 31,500 55 |10 0.11 | 021 | 2,200 | 13,000 | 0.08 | 0.12 | 1,800 | 12,000 | 0.07 | 0.1 1,300 | 11,000
01-00505-00150 0.3 0-33 0.3 0-38 15 4 >0 30,000 ' 15 0.1 0.18 | 1,900 | 13,000 | 006 | 0.1 1,500 | 12,000 | 006 | 0.08 | 1,100 | 11,000
g:gg:gggg:;; RO.15 3.35 8'22 82 8.22 1 g j 28 3?'388 R 12 013 | 024 | 2000 | 10,000 | 009 | 0.15 | 1,600 | 10,000 | 0.08 | 0.12 | 1,200 | 10,000
. 01'00505'00201 0'5 0'3 0'4 0'37 150 7 0 27’100 18 0.1 0.21 1,700 | 10,000 | 0.08 0.12 1,400 | 10,000 | 0.07 0.1 1,000 | 10,000
* 01-00505-00202 R0.2 0:75 0:3 0:4 0:37 15° 4 50 27,600 1 VHAGKERF. LT - £ EFNTZTSBEDRAETT . BB PERBELZ SCEDE THEL TSV,
. : %2 fE EFRAMNIECH L TE—(CARZ LD BT (PEEH) BSERELTIEE L,
* 01-00505-00203 1 0.3 0.4 0.37 15° 4 50 28,100 . . - Z o e .
! #3 I—FBHHFEEANS<BAINIEMTE. REREPY —INAREITERLTIIEE L,
*_01-00505-00200 1.2 0.3 0.4 0.37 15° 4 50 28,600 #4 BRI IEZ XD 358, MLEtTTRAREE70%., 0 iREE70%RECHEL TNIETo TS,
* 01-00505-00251 R0O.25 1 0.38 0.5 0.46 15° 4 50 28,100 KEDT—T Y NIFTNIARNEHEHLET
* 01-00505-00301 1.2 05 0.6 0.56 15° 4 50 25900 B = *6 MITHMOEE TLHENERES 250, BALIAGTEVREEFEL TIZE L,
% 01-00505-00300 RO.3 15 05 06 056 1 50 4 50 26’400 Notes 3% 1 Max. Depth of Cut for semi-finishing and finishing. Adjust milling conditions depending on the rigidity of the machine and desired
* 01-00505-00401 RO.4 1.6 0.6 0.8 0.76 15° 4 50 25,900 %2 a()ckc):lariamcﬁniform stock amount on the cutting surface in the pre-stage cutting (semi-finishing).
. o 3% 3 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become overloaded.
*_01-00505-00400 2 06 0.8 0.76 15 4 50 26’400 x4 Ad?ust both Depth oprut and fgeed rate at 70% zf the recommended?nrwjlling conditions for high quality milling surface.
* 01-00505-00501 RO.5 2 0.7 1 0.95 15° 4 50 25,900 %5 Oil mist coolant is recommended.
* 01-00505-00500 . 25 0.7 1 0.95 15° 4 50 26,400 36 Adjust feed rate at same rate as spindle speed if necessary to adjust spindle speed from recommended milling conditions.
* 01-00505-00601 2.4 0.8 1.2 1.15 15° 4 50 27,000
* 01-00505-00600 RO.6 3 0.8 1.2 1.15 15° 4 50 27,500
* 01-00505-00751 3 1 1.5 1.45 15° 4 52 27,000
* 01-00505:00750 | 073 38 1 15 145 15° 4 52 27,500 SERLEDOERT > b
* 01-00505-01000 R 4 1.2 2 1.94 15° 4 52 27,500 e . _
*_01-00505-01001 5 12 2 1.94 15° 4 52 27,500 MIFRBICONT ftEFR @) ISV T LR Top of work maters
* 01-00505-01506 R1S 6 18 3 2.85 12° 6 50 29,000 ° _ - . Q /_J_\?%CpNI)Ksibiﬁﬁﬁiél’%m{ihf‘ﬁ‘(HRUH‘.) zZ4—I2T3 ’?’ﬁiﬁiﬁ
* 01-00505-01509 : 9 18 3 2.85 12° 6 70 30,000 HARNELINELLTE L, CENERTT, o , T il
Minimize the deflection of cutting edge. When using small CBN End Mill, uniform finishing allowance (stock amount) is Bl LT O
* 01-00505-02008 R2 8 2.4 4 3.8 12° 6 50 35,000 important. surface for 'a
*_01-00505-02012 12 24 4 38 12° 6 70 36,000 @ a0y BRBHOIERE Q Y-t EFNT TEALETEOBEEARE E Pt EF4£ L1 ’
* 010050502510 [ . 10 3 5 438 12° 6 60 41,000 ;Eféb@f;?gﬁﬁfﬁim s TEOH TR ERUR) AZ<EY . TEES PN TRECHELETO S
: ° ) o T HINI TGt EFREBTENEETT, ety
*_01-00505-02515 15 3 > 4.8 12 6 80 42'000 To gndgrstand the nat\,!re of the expansion of the When tool is used on roughing and semi-finishing and it has a big abrasion, X
* 01-00505-03012 12 36 6 58 _ 6 60 48000 main spindle and mach.lne posture transformation, finishing allowance (stock amount) on semi-finishing and finishing is increasing "‘
R3 and take measures against them. and it affects tool life and cutting accuracy. Therefore, it isimportant to get
* 01-00505-03018 18 3.6 6 5.8 = 6 80 49,000 uniform stock amount in the pre-stage cutting.
;3-_9‘_73-;;\ SSPB220 A—LH¥ER) XBETR(2 1) ZHERULTILEEL.  ¥(1)FBEETT,
How to Order When you order, indicate SSPB220 (R)x(1). #%(7)is reference value.
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SSPBL220 712 R0 ~R1 CeN SSPBL220

CBNRA—/N—R/N13S)WO> 72y TR—ILIVRI) £ 27 14X

tHIFZES Recommended Milling Conditions
CBN Super Spiral Long Neck Ball End Mill Total 27 sizes }JﬁJ*ﬁ'/%i g

L/DERAX10fET. HRZEDH B E(FIITATIEE o 20°
AN . e A AR
Realized glossy finished surface by maximum L/D=10 Woffﬂjji o S.IF.';r\'jeA";fjsséeDe'g.l S:'(a&e;’?gmi( H'ggéﬂfﬁ;;ee's
(~52HRC) (~62HRC) (~68HRC)
o thAKE XVEE | O tHAKE XYEE | O tHAKE XYEE | O
. Depth of C Feed Spindle Speed Depth of Ci Feed Spindle Speed Depth of C Feed Spindle Speed
R£0.003 P g RR?;;ESX Aion epth of Cut ee pindle Spee epth of Cut ee pindle Spee epth of Cut ee pindle Spee
Kg@ 5 AN e@ < tength | Qpmm | Aemm | mm/min | min’ dpmm | Aemm | mm/min | min’ dpmm | demm | mm/min | min’
P e E——
—_— == :
J_J A 0.1 1 0.005 0.005 200 | 40,000 | 0.005 0.005 150 | 40,000| 0.003 0.003 100 | 40,000
] ‘ 015 0.9 0.005 0.005 600 | 40,000 | 0.005 0.005 400 | 40,000 | 0.003 0.005 300 | 40,000
L ) 1.5 0.005 0.005 320 | 40,000 | 0.005 0.005 240 | 40,000 | 0.003 0.005 160 | 40,000
0.2 2 0.005 0.01 500 | 40,000 | 0.005 0.01 400 | 40,000 | 0.005 0.005 320 | 40,000
) 3 0.005 0.005 250 | 40,000 | 0.005 0.005 200 | 40,000| 0.003 0.005 120 | 40,000
. 1.5 0.01 0.01 1,200 | 40,000 | 0.01 0.01 1,000 | 40,000 | 0.005 0.01 600 | 40,000
PB22 (CHE 7z MR o - - - - -

o is\, i OEZ)E—FE%E O\L%b %ﬁiﬁf *T:Eﬂ:%i_b . ST 0.25 2.5 0.01 0.01 720 | 40,000 | 0.01 0.01 600 | 40,000| 0.005 0.01 480 | 40,000
® VEIEDBS CMT v &> THEMIUS L X/31 5 A=A L, 3.5 0.01 0.01 400 | 36,000 | 0.005 0.01 320 | 36,000 | 0.005 0.005 240 | 36,000
BHD/NY T F—/NFARDERAT. SSPB220DRRZEEH LEAS. : : : : : : : : : :

if(’?%@{ii(fﬂﬂi(’ﬁ%bi@” 1 ’ 3 0.01 0.02 1,200 | 40,000| 0.01 0.02 800 | 40,000 | 0.01 0.01 600 | 40,000
— /RO A o
@ Added longer under reck length type to SSPB220 series. 03 4 001 | 001 540 | 36,000| 0.01 | 0.01 400 | 36,000 | 0.005 | 0.01 320 | 36,000
@ Realized deeper milling by adoption of spiral ball shape and strong back taper shape to 5 0.01 0.01 360 | 30,000 | 0.005 0.01 320 | 30,000 | 0.005 0.005 240 | 30,000
improve both sharpness and the chipping resistance of cutting edges. 6 0.005 0.005 240 | 24,000 | 0.005 0.005 200 | 24,000 | 0.003 0.003 160 | 24,000
04 4 0.01 0.015 1,000 | 40,000 | 0.01 0.015 800 | 40,000 | 0.005 0.01 600 | 40,000
4 ) 6 0.005 0.01 720 | 30,000 | 0.005 0.01 540 | 30,000 | 0.005 0.005 400 | 30,000
WEIM Work Material Ey—— 4 0.02 0.03 1,600 | 40,000| 0.02 0.02 1,200 | 40,000| 0.01 0.015 800 | 40,000
= Cutting edge shape 6 0.015 0.02 1,200 | 30,000 | 0.015 0.015 900 | 30,000 | 0.01 0.01 600 | 30,000
=iz 0.5
(~ 70HRC) H 8 0.01 0.015 720 | 20,000 | 0.01 0.01 540 | 20,000 | 0.005 0.01 400 | 20,000
Hardened Steel 10 001 | 0.01 540 | 16,000 | 0.005 | 0.01 400 | 16,000 0.005 | 0.005 | 300 | 16,000
O 0.6 6 0.02 0.02 1,400 | 32,000 0.015 0.02 1,000 | 32,000 0.01 0.015 720 | 32,000
7.5 0.02 0.03 1,600 | 32,000 0.015 0.03 1,400 | 32,000 0.01 0.01 1,000 | 32,000
- B [NE - / {ikg 1 /] . . . . . . .
KBTS E 0.5 L B < £ 075 [ 70T o015 ] 602 |00 | z0000] oot | 002 [ 720 [ s6000 001 | 001 T a0 [ znoce
3—FNo. RA-LEE | (ETE | (OWE OHE | EFE | (MEA | OvvIE | 2R RS 6 003 [ 005 | 2400 | 40000| 0.03 | 003 [ 2,000 | 40,000| 0.02 | 0.02 | 1,600 | 40,000
Code No. Radius Under Neck Length Length of Cut Dia. Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price 8 003 003 2 000 36.000 002 003 1400 36.000 001 0.02 1000 36000
01-00506-00101 RO.1 1 0.15 0.2 0.19 15° 4 50 33,000 1 10 0.02 0.03 1,600 | 32,000 | 0.015 0.03 800 | 32,000| 0.01 0.015 600 | 32,000
01-00506-00151 0.9 0.23 0.3 0.28 15° 4 50 31,500 14 0.02 0.02 900 20,000 | 0.01 0.02 720 20,000 | 0.01 0.01 540 20,000
—01-00506-001 = RO.15 15 023 03 0.28 150 4 50 31,500 20 0.02 0.02 360 8,000 0.01 0.02 320 8,000 | 0.01 0.01 240 8,000
* 01-00506-00201 . d . °
X 01-00506:00201 | RO.2 2 0.3 04 0.37 ! 50 4 >0 30,000 X1 YHAGKEEF. LT - H EFNTZTSHBEORABETT . BB PERBEZSCEDE THELTI LS,
* 01-00506-00202 3 0.3 0.4 0.37 15 4 52 30,000 %2 HEFRANIBHN L TH—(CBBES, BT (PHEH) BICERES L,
* 01-00506-00251 1.5 0.38 0.5 0.46 15° 4 50 29,000 3 VWA RET BB BEME R REZFUEETRFTEE0, £, FMHOEHNEY BVEELE
T N1-D0ENENNIET | ° BRICECEG TR TS L,
* 01-00506-00252 |  RO.25 2.5 0.38 0.5 0.46 15 4 50 29,000 %4 D—FBEEHNE B HMTERCE. BLRERESY— /SR EICERL TS,
* 01-00506-00253 35 0.38 05 0.46 15° 4 52 29,000 5 RVBHEINLYT BIEE. 75> hOBBE LT < FOPRBIEICHIERL TSV,
* 01-00506-00301 3 0.5 0.6 0.56 15° 4 50 28,000 L HOEAANIRADT =T PESRDLET,
- : Ntsides %1 Max. Depth of Cut for semi-finishing and finishing. Adjust milling conditions depending on the rigidity of the machine and desired
* 01-00506-00302 4 0.5 0.6 0.56 15° 4 53 28,000 accuracy.
* 01-00506-00303 RO.3 5 05 0.6 0.56 15° 4 53 28 500 32 Obtain uniform stock amount on the cutting surface in the pre-stage cutting (semi-finishing).
_ . . . ! 33 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
* 01-00506-00304 6 0.5 0.6 0.56 15° 4 53 28,500 %4 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become overloaded.
o 35 Coolant supply and chip disposal in the deep portion are very important.
*_01-00506-00401 | 4 0.6 0.8 0.76 15 4 53 28,000 25 Coolantsupply and chip clispose) PP v
* 01-00506-00402 6 0.6 0.8 0.76 15° 4 53 28,000
* 01-00506-00501 4 0.7 1 0.95 15° 4 51 28,000
* 01-00506-00502 RO 6 0.7 1 0.95 15° 4 53 28,000
* 01-00506-00503 ’ 8 0.7 1 0.95 15° 4 53 28,500 -
* 01-00506-00504 10 0.7 1 0.95 15° 4 53 28,500 mta)#{ 7 b
* 01-00506-00601 RO.6 6 0.8 1.2 1.15 15° 4 53 29,000 mym =) o v -9
* 01-00506-00751 7.5 1 15 1.45 15° 4 52 29,000 NIWRIEVT L ”w o e FRILE o ofwork materl
: : : : 7 QO NRCBNIVRI)NZFERTIEE. T EFE @) 219—I12953 ¢ PEEFE
* 01-00506-00752 R0O.75 10 1 1.5 1.45 15° 4 52 29,000 QO IERNEFHNSLLTIEE W, CENEETT, - A S g
* 01-00506-00753 15 1 15 1.45 15° 4 52 29,000 Minimize the deflection of cutting edge. ?Ir\rll?zf)?t:ﬂ?.g small CBN End Mill, uniform finishing allowance (stock amount) is ;%ggfﬁtf(f : o
*_01-00506-01001 6 12 2 1.94 15° 4 >3 29,000 0 HOBECEREBTR OENE O FEY-bit EENTCEALLIROBRAASDE P LS LS
* 01-00506-01002 8 1.2 2 1.94 15° 4 53 29,000 L. EER - TL<AE . TEOL EFREWR) ARE<LY  TESH PN ITEECRELEFTO il
R—— s : cCvhe BT T~ L ‘EETT, Nouniformiy o
—* 01-00506-01003 R1 10 1.2 2 194 15 4 >3 29'500 To understand the nature of the expansion of the V’(\;I;eﬂr?’tjgill:i:cuiid o:ifii?n@iﬁi%?m%?nﬁ%;i it has a big abrasion, x
* 01-00506-01004 14 1.2 2 1.94 15° 4 53 29,500 main spindle and machine posture transformation, finishing allowance (stock amount) on semi-finishing and finishing is increaysing p»
A and take measures against them. and it affects tool life and cutting accuracy. Therefore, it isimportant to get
* 01-00506-01005 20 1.2 2 1.94 1 50 4 53 29,500 uniform stock amount in the pre-stage cutting.
SSPBL220 A—L#RR) XBETR(2 1) ZHERUTLEL.. ¥(T1)FBEETY.
How to Order When you order, indicate SSPBL220 (R)x(£1). %(7) is reference value.
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SSPBTN220

B4 XRO.T X BA30 ~R1 X&EA2

SSPBTN220

Size RO.1 X neck taper angle30'~ R1Xneck taper angle2® CBN
CBNR—/N—Z/N\15MO> T T—IN%y TR—ILIVRI)L £ 64 14X CBNR—/N\—Z/\1 SN0 T T—IN%y TR—ILIVRI)
CBN Super Spiral Long Taper Neck Ball End Mill Total 64 sizes CBN Super Spiral Long Taper Neck Ball End Mill
— ° 17 3 —AREY7R SSPBTN220
T\ 7 DIFAT. SHltE o 20° 5 /5%y TR F—IS% TR
~ = 0 — ~: General r Neck i Taper Neck Design
7§EBWE*§EﬁZJﬂ7 I"]I"-—EEi]E “ neral Taper Neck Design }
: o BEITE 1) |
Taper neck design for high rigidity. Neck Dia. |
Suitable for deep and high accurate finishing A<B ‘ I
A e
R#+0.003 0 .
=7 e
Wall Height Effective Inclined
R Angle a
%ﬁ@’ii{<IE[§'}J%g%w EBILET
SEES HICEHETED
7_7,[\_@3% ﬁgﬁ??kagigﬁeier makes bettgj’tﬁl rig[Eiiﬁtf/ and it
Inclined Angle saves tool deflection when process on hardened steels.
® BRI ETRICT 57—/ 03y TR ERA LIz CBNO> 7% v 7 s+ i«
R—ILIT> NP Unit [S_iLze ?ram./rl;né‘t‘]ail Pricne :.JPY]
iy ¢ - °_r = > AN PN Nshvd N
® VHNEER LS B AN ZUA—NPREGDE T, RBOE LT 23— FNo. RA-MEE | (O)ER | (LEFR | WEMER | GIERE | (ONE | (ETR | (DER | 08 | ORE | WEHE
DDI?*%E * HE%%J\ r‘i‘i %S TJ“ o Code No. Radius Neck Taper Angle Under Neck Length Effective nclned Angle Neck Dia. Length of Cut Under Neck Length2 Neck Taper Angle Shank Dia. Overall Length Retail Price
@ To realize more rigid, CBN long neck ball end mill with taper neck are adopted. * 01-00507-02520 4 0°18’ 054 038 062 15° 4 52 33500
@ Both efficiency and accuracy are increasing by taper neck design and spiral ball shape _— 307 T . . - = !
with improved sharpness in finish machining on deep milling. * 01-00507-02521 D 0°18 0.55 0.38 0.62 5 4 52 34,000
* 01-00507-02530 10 4 0°48" 0.61 0.38 0.62 15° 4 52 33,500
* 01-00507-02531 RO.25 5 0°48’ 0.64 0.38 0.62 15° 4 52 34,000
HWHEIM Work Material }jﬂﬂ* ] * 01-00507-02540 ’ 1930’ 4 1°18’ 0.67 0.38 0.62 15° 4 52 33,500
= Cutting edge shape * 01-00507-02541 5 1°18° 0.72 0.38 0.62 15° 4 52 34,000
A * 01-00507-02541]
(~ 70HRC) H * 01-00507-02550 20 4 1°48° 0.74 0.38 0.62 15° 4 52 33,500
Hardened Steel * 01-00507-02551 5 1°48’ 038 038 0.62 15° 4 52 34,000
(@) * 01-00507-03020 30’ 5 0°18" 0.65 0.5 0.75 15° 4 53 32,500
* 01-00507-03021 6 0°18’ 0.66 0.5 0.75 15° 4 53 33,000
* 01-00507-03030 10 5 0°48° 0.74 0.5 0.75 15° 4 53 32,500
* 01-00507-03031 RO.3 6 0°48° 0.76 0.5 0.75 15° 4 53 33,000
* 01-00507-03040 ’ , 5 1°18° 0.82 0.5 0.75 15° 4 53 32,500
s - N BT [ @ mm / fii4g : [ PP T—— 1°30 o S
FERBETIEE (> + > 7R15mm EDE D BEHRVEDE <IZEL.) Unit [Size : mm / Retail Price : JPY] % 01-00507-03041 | 6 1°18 0.86 0.5 0.75 15 4 53 33,000
J—KNo. RA-M4E | ()8R | (LETE | WAMEE | GUERE | (QNE | (1ETE | (MEAR | 0wIE | OB | mems * 01-00507-03050| 2 5 1°48" | 09 0.5 0.75 15° 4 53 | 32,500
Code No. Radius Neck Taper Angle Under Neck Length Effective Incined Angle Neck Dia. Length of Cut Under Neck Length2 Neck Taper Angle Shank Dia. Overall Length Retail Price * 01-00507-03051 6 1 048' 0.96 0.5 0.75 15° 4 53 33[000
01-00507-01020 30’ 1.5 0°15" 0.22 0.15 0.25 15° 4 50 38,000 * 01-00507-05020 30’ 8 0°21° 1.1 0.7 1.25 15° 4 53 32,000
01-00507-01021 2 0°15° 0.22 0.15 0.25 15° 4 50 38,500 * 01-00507-05021 10 0°21° 1.12 0.7 1.25 15° 4 53 32,500
01-00507-01030 10 1.5 0°45° 0.24 0.15 0.25 15° 4 50 38,000 * 01-00507-05030 10 8 0°51" 1.23 0.7 1.25 15° 4 53 32,000
01-00507-01031 RO.1 2 0°45° 0.25 0.15 0.25 15° 4 50 38,500 * 01-00507-05031 RO5 10 0°51° 1.29 0.7 1.25 15° 4 53 32,500
01-00507-01040 ' 1030’ 1.5 1°15° 0.27 0.15 0.25 15° 4 50 38,000 * 01-00507-05040 ' 1930’ 8 1°21° 1.36 0.7 1.25 15° 4 53 32,000
01-00507-01041 2 1°15° 0.29 0.15 0.25 15° 4 50 38,500 * 01-00507-05041 10 1°21° 1.45 0.7 1.25 15° 4 53 32,500
01-00507-01050 2 1.5 1°45° 0.29 0.15 0.25 15° 4 50 38,000 * 01-00507-05050 20 8 1°51° 1.49 0.7 1.25 15° 4 53 32,000
01-00507-01051 2 1°45° 0.32 0.15 0.25 15° 4 50 38,500 * 01-00507-05051 10 1°51° 1.62 0.7 1.25 15° 4 53 32,500
01-00507-01520 30’ 2 0°16" 0.32 0.23 0.38 15° 4 50 36,000 * 01-00507-07520 30’ 10 0°22’ 1.62 1 1.9 15° 4 52 33,500
01-00507-01521 3 0°16° 0.33 0.23 0.38 15° 4 52 36,500 * 01-00507-07521 15 0°22" 1.69 1 1.9 15° 4 52 34,000
01-00507-01530 10 2 0°46° 0.35 0.23 0.38 15° 4 50 36,000 * 01-00507-07530 10 10 0°52° 1.78 1 1.9 15° 4 52 33,500
01-00507-01531 RO.15 3 0°46° 0.38 0.23 0.38 15° 4 52 36,500 * 01-00507-07531 RO.75 15 0°52° 1.94 1 1.9 15° 4 52 34,000
01-00507-01540 ’ 1030’ 2 1°16° 0.39 0.23 0.38 15° 4 50 36,000 * 01-00507-07540 ’ 1930’ 10 1°22° 1.95 1 1.9 15° 4 52 33,500
01-00507-01541 3 1°16° 0.43 0.23 0.38 15° 4 52 36,500 * 01-00507-07541 15 1°22° 2.18 1 1.9 15° 4 52 34,000
01-00507-01550 2 2 1°46° 0.42 0.23 0.38 15° 4 50 36,000 * 01-00507-07550 20 10 1°52° 2.11 1 1.9 15° 4 52 33,500
01-00507-01551 3 1°46° 0.48 0.23 0.38 15° 4 52 36,500 * 01-00507-07551 15 1°52° 2.43 1 1.9 15° 4 52 34,000
* 01-00507-02020 30’ 3 0°18’ 0.43 0.3 0.5 15° 4 50 34,500 * 01-00507-10020 30’ 16 0°24" 2.21 1.2 2.5 15° 4 53 33,500
* 01-00507-02021 4 0°18’ 0.44 0.3 0.5 15° 4 52 35,000 * 01-00507-10021 20 0°24" 2.27 1.2 25 15° 4 53 34,000
* 01-00507-02030 10 3 0°48’ 0.48 0.3 0.5 15° 4 50 34,500 * 01-00507-10030 10 16 0°54’ 2.48 1.2 2.5 15° 4 53 33,500
* 01-00507-02031 RO.2 4 0°48° 0.51 0.3 0.5 15° 4 52 35,000 * 01-00507-10031 R 20 0°54’ 2.6 1.2 2.5 15° 4 53 34,000
* 01-00507-02040 ’ 1930’ 3 1°18° 0.53 0.3 0.5 15° 4 50 34,500 * 01-00507-10040 1930’ 16 1°24° 2.74 1.2 2.5 15° 4 53 33,500
* 01-00507-02041 4 1°18° 0.58 0.3 0.5 15° 4 52 35,000 * 01-00507-10041 20 1°24° 2.93 1.2 2.5 15° 4 53 34,000
* 01-00507-02050 2 3 1°48° 0.58 0.3 0.5 15° 4 50 34,500 * 01-00507-10050 20 16 1°54° 3 1.2 25 15° 4 53 33,500
* 01-00507-02051 4 1°48° 0.64 0.3 0.5 15° 4 52 35,000 * 01-00507-10051 20 1°54° 3.26 1.2 2.5 15° 4 53 34,000
SSPBTN220 A—ILHER) XEA(6) XBETFR(21) ZIBRUTEEL.  ¥(7)IBEETT.
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When you order, indicate SSPBTN220 (R)x( 8 )x(21). #%(7) is reference value.



SSPBTN220

YJEISRIEFZSZE R Recommended Milling Conditions

SSPBTN220

YIBISRIEFZSZER Recommended Milling Conditions

StEEH SEEH N1 R SEEH SEEH N R
ezl Hardened Steels Hardened Steels High Speed Steels A4 Hardened Steels Hardened Steels High Speed Steels
Work Material STAVAX-SKD61 SKD11-ELMAX SKH-HAP Work Material STAVAX-SKD61 SKD11-ELMAX SKH-HAP
(~52HRC) (~62HRC) (~68HRC) (~52HRC) (~62HRC) (~68HRC)
s BFE tHAHE RURE | OEH tHAHE RURE | O tHAHE RURE | O R =FE tHAKE RYRE | O thAKE KRE | O thAHE XKYRE | DR
Rﬂj’;{‘ Neck Taper | Under Neck Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Rﬂ’_fz‘ Neck Taper | Under Neck Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Radius Angle Length - 1 - 1 - 3 Radius Angle Length . ) - ) - )
dpmm | demm | mm/min | min dpmm | demm | mm/min | min dpmm | demm | mm/min | min dpmm | demm | mm/min | min dpmm | demm | mm/min | min dpmm | demm | mm/min | min
- 1.5 | 0.003 | 0.005 140 | 40,000 | 0.003 | 0.003 120 | 40,000 | 0.002 | 0.003 100 | 40,000 30’ 8 0.01 0.02 900 | 20,000 | 0.01 0.02 800 | 20,000 | 0.01 0.01 640 | 20,000
2 0.003 | 0.003 120 | 40,000 | 0.002 | 0.003 100 | 40,000 | 0.002 | 0.002 80 | 40,000 10 0.01 0.02 720 | 16,000 | 0.005 | 0.01 640 | 16,000 | 0.005 | 0.005 480 | 16,000
. 1.5 | 0.003 | 0.005 | 160 |40,000| 0.003 | 0.003 | 140 |40,000| 0.002 | 0.003 | 120 | 40,000 0 8 | 001 | 002 | 1000] 20,000 0.01 | 0.02 900 | 20,000| 0.01 | 0.01 800 | 20,000
o 2 | 0003 | 0003 | 140 [40000| 0.002 | 0003 | 120 [40,000| 0.002 | 0.002 | 90 |40,000 b 0 | 001 | 002 | 800]16000] 0.005 | 001 | 720 16,000f 0005 | 0005 | 640] 16,000
' o 1.5 | 0.003 | 0.005 200 | 40,000 0.003 | 0.003 160 | 40,000 | 0.002 | 0.003 140 | 40,000 1°30° 8 0.01 0.02 1,200 | 20,000 ©.01 0.02 1,000 | 20,000 ©.01 0.01 900 | 20,000
1°30 10 0.01 0.02 900 | 16,000 | 0.005 0.01 800 | 16,000 | 0.005 | 0.005 720 | 16,000
2 0.003 | 0.003 160 | 40,000 | 0.002 | 0.003 140 | 40,000 | 0.002 | 0.002 100 | 40,000
3 8 0.01 0.02 1,400 | 20,000 | 0.01 0.02 1,200 | 20,000 | 0.01 0.01 1,000 | 20,000
1.5 | 0.003 | 0.005 240 | 40,000 0.003 | 0.003 200 | 40,000 0.002 | 0.003 160 | 40,000 2
2° 10 0.01 0.02 1,000 | 16,000 | 0.005 0.01 900 | 16,000 | 0.005 | 0.005 800 | 16,000
2 0.003 | 0.003 200 | 40,000 0.002 | 0.003 160 | 40,000 | 0.002 | 0.002 120 | 40,000 o 10 0.02 0.02 800 | 16,000| 0.015 0.02 900 | 16,000| 0.01 0015 600 | 16,000
— 2 0.005 | 0.005 200 | 40,000 | 0.005 | 0.005 160 | 40,000 | 0.003 | 0.005 120 | 40,000 15 0.01 0.02 540 | 12,000 | 0.01 0.01 480 | 12,000| 0.005 | 0.01 400 | 12,000
3 | 0003 0005 | 160 |40,000| 0.003 | 0003 ) 120 |40,000] 0.002 | 0.003 | 100 |40,000 10 | 002 | 002 900 | 16,000 | 0.015 | 0.02 | 1,000 | 16,000| 0.01 | 0.015 720 | 16,000
i 2 0.005 | 0.005 240 | 40,000 | 0.005 | 0.005 200 | 40,000 | 0.003 | 0.005 160 | 40,000 ! 15 0.01 0.02 680 | 12,000 | 0.01 0.01 600 | 12,000 | 0.005 | 0.01 540 | 12,000
0.75
N 3 0.003 | 0.005 200 | 40,000 0.003 | 0.003 160 | 40,000 | 0.002 | 0.003 120 | 40,000 - 10 0.02 0.02 1,200 | 20,000 | 0.015 0.02 1,000 | 20,000 | 0.01 0.015 900 | 20,000
_ 1°30°
S 2 0.005 | 0.005 320 | 40,000 | 0.005 | 0.005 240 | 40,000 0.003 | 0.005 200 | 40,000 15 0.01 0.02 900 | 16,000 | 0.01 0.01 800 | 16,000 | 0.005 | 0.01 720 | 16,000
3 0.003 | 0.005 240 | 40,000 | 0.003 | 0.003 200 | 40,000 | 0.002 | 0.003 160 | 40,000 5 10 0.02 0.02 1,400 | 20,000| 0.015 0.02 1,200 | 20,000 | 0.01 0.015 1,000 | 20,000
. 2 0.005 | 0.005 400 | 40,000 | 0.005 | 0.005 300 |40,000| 0.003 | 0.005 240 | 40,000 15 0.01 0.02 1,000 | 16,000 | 0.01 0.01 900 | 16,000 | 0.005 | 0.01 800 | 16,000
3 | 0.003 | 0.005| 300 |40,000| 0.003 | 0.003 | 240 |40,000| 0.002 | 0.003 | 180 | 40,000 30 |10 | 002 | 003 | 720)12000] 0015 | 003 | 540)12000) 001 | 0.02 400 | 12,000
4| 3 | 0007 | 001 | 320 [40000| 0005 | 001 | 240 |40000| 0005 | 0,005 | 160 | 40000 AU || B | e | sul] GRRE| OO || B0 || SE0] S0 BT || 001 caU] B0
4 0.005 | 0.005 240 | 36,000 ( 0.005 | 0.005 180 | 36,000 | 0.003 | 0.005 120 | 36,000 1° 16 0.02 0.03 1,000 | 16,000 0015 0.03 800 | 16,000 0.01 0.02 600 | 16,000
20 0.02 0.02 600 | 12,000 0.01 0.02 540 | 12,000 | 0.01 0.01 400 | 12,000
3 0.007 | 0.01 400 | 40,000 | 0.005 | 0.01 300 | 40,000 0.005 | 0.005 200 | 40,000 1
1° p TR B [Fyeeeny Ry 520 136000 | 0003 | 0.005 160 136000 S 16 0.02 0.03 1,200 | 20,000 | 0.015 0.03 1,000 | 20,000 | 0.01 0.02 800 | 20,000
0.2 ’ : ! ’ i ! : : ! 20 0.02 0.02 900 | 16,000 | 0.01 0.02 800 | 16,000 | 0.01 0.01 600 | 16,000
130 > | ©007 | 001 | 480 |40000| 0005 | 0.01 | 360 |40000] 0.005 | 0005 240 | 40,000 , 16 | 002 | 003 | 1400 20000| 0.015 | 003 | 1,200 20,000| 001 | 0.02 | 1,000 | 20,000
4 0.005 | 0.005 400 | 36,000 | 0.005 | 0.005 320 | 36,000 0.003 | 0.005 200 | 36,000 20 0.02 0.02 1000 | 16,000 | 0.01 0.02 900 | 16,000 | 0.01 0.01 800 | 16,000
5 3 0.007 | 0.01 540 | 40,000 | 0.005 | 0.01 400 | 40,000 | 0.005 | 0.005 300 | 40,000
4 0005 | 0.005 480 | 36,000 | 0.005 | 0.005 360 | 36,000 | 0.003 | 0.005 240 | 36,000 %1 %‘%Jz%g\uqﬂfﬂ:lf A EFNTZ T BEDRAETT . HHAIEPEREEZ S ICAEDE THE
4 0.01 0.01 400 36 000 | 0.005 0.01 320 36000 | 0.005 0.005 240 | 36,000 #2 M EFRANIEICH U THE—(C25 LD, gL (L) BICFELIEET 0,
30° ! ' ' %3 UVWHRET 256, OEHEEDFEZRUEE TR T LTV, £ FHOEHAEY &
5 0.005 | 0.01 320 | 32,000 0.005 | 0.005 240 | 32,000 ( 0.003 | 0.005 160 | 32,000 WEEEEEKICA BB TRI TS L,
¥4 D—FPEEEHE< B INTER TR, BICREREPY —I/RBEISIEL TS,
X 4 0.01 0.01 480 | 36,000 | 0.005 | 0.01 400 | 36,000 | 0.005 | 0.005 300 | 36,000 X5 RV EITT BR(E. 77— hOBHB L0 < FOBEBMICHERL TS L,
1 fm = 6 ATLIANT =52 NEPBHLET,
0.25 5 0.005 0.01 400 321000 0.005 0.005 320 321000 0.003 0.005 240 321000 WIS %1 Max. Depth of Cut for semi-finishing and finishing. Adjust milling conditions depending on the rigidity of the machine
. d desired :
. , 4 0.01 0.01 640 36,000 0.005 0.01 480 36,000 0.005 0.005 360 36,000 %2 aOnbtai:SH;foarc;usrtaoccyk amount on the cutting surface in the pre-stage cutting (semi-finishing).
1°30 %3 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
5 0.005 0.01 540 32,000 0.005 0.005 400 32,000 0.003 0.005 300 32,000 %4 Required careful set up of milling conditions, tool path and etc. at cutting parts, such as corners where will become
Joaded.
N 4 | 001 | 001 | 720 |36000| 0005 | 001 | 540 |36,000| 0.005 | 0005 | 400 | 36,000 5 Coolant supply and chip disposl nthe dep portion are very importan.
#6 Oil mist coolant is recommended.
5 | 0005 | 001 | 640 |32,000| 0.005 | 0.005| 480 |32,000| 0.003 | 0.005 | 360 | 32,000 Fo o Eeemmende
o~ 5 0.01 0.01 480 | 36,000 | 0.005 | 0.01 400 | 36,000 | 0.005 | 0.005 300 | 36,000
6 0.005 | 0.01 400 |32,000| 0.005 | 0.005 360 | 32,000 0.003 | 0.005 240 | 32,000 mxw*‘r) kb
5 0.01 0.01 640 | 36,000 0.005 | 0.01 480 | 36,000 | 0.005 | 0.005 400 | 36,000 N
1° MIFRRICOVT it EFE @) [EDWVT LS Top ot vk e
6 0.005 | 0.01 540 | 32,000 | 0.005 | 0.005 400 | 32,000 | 0.003 | 0.005 300 | 32,000 O NECBNIVRILZERT I TR (BRUR) 28—1273
0.3 O FEENEEANSLTREEL, CENEETT,
1 . 30, 5 001 001 800 36,000 0005 001 640 36,000 0005 0005 480 36,000 Minimize the deflection of cutting edge. mf;zr:ttésn\?g small CBN End Mill, uniform finishing allowance (stock amount) is
_ 01 . . . _ : NS © FER - EPMT CHALE TEOREA RS i E-t 1D
6 0.005 | 0.0 720 |32,000| 0.005 | 0.005 540 | 32,000 | 0.003 | 0.005 400 | 32,000 Q ggﬁ)fﬁﬁ%;%@f%;fgﬁﬁng TR0 LR EIRNAS<Y. TRED LI TRECEELET0 —
5 5 0.01 0.01 900 | 36,000 | 0.005 | 0.01 720 | 36,000 0.005 | 0.005 540 | 36,000 To understand the nature of the expansion of the V'gh::?E(}Sgd—o’:{fﬂfﬂf;:i?fﬁ;Ehi'fazI( e b o )( ’
main spindle and machine posture transformation, inishing allowance (stock amount) on semi-finishing and finishin \smcrea’sm a
6 | 0005 | 001 | 800 |32,000| 0.005 | 0.005 | 640 |32,000| 0.003 | 0.005 | 480 | 32,000 2nd take measures againet them. ' an ool e and g acracy. Threire, s mooranttooet
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A T2 EDFEER  Atentionon Safety

TIE%257—ZNSRMUETERE. TEORVEL P, IENRFICERMNLORIC,
RHCEFBLTLEZ L,

NN ZERRF THNZVRICL TSV,

TE%2FEAY3RE. RETIBRABWVETOT, BTHN— - REAHXFEEALTILEZL,
FLIEF. TEPNINBICREIPEREALTIREET V. TREFLICLON EBEL.
RNEMZBE LTS,

WHIM(E. ULoAWBEELTIEE W,

TERUEEMOTER. H5HUHEIBLTENTILEZL,

PIHIREF . TP ERERICEE T, BETIVENHUET.

FRICIHU THRBBZRE L T IEE V. TKEEIEINZE AT 21553, MIRICHET ZNTEP
TR TEIN. NKDBRASH W FT o PRAHEREMTITO T LT L,

FEAPICEE CHIE - 2) FMRELCBEE. BESCEBELD TS,

10) TEOMER LBV TIEE L.

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly the cutting edges.
2) Never touch the cutting edges directly with bare hand.
3) Use safety covers and eye protection, as tools may be broken.
4) Use holders, etc. that match the tools and nature of the machining operations.
The tool should be firmly attached to the holder to prevent shaking.
5) The work materials clamp firmly.
6) Make sure of dimensions of tools and work pieces before starting operation.
7) Itis necessary to adjust conditions according to the dimensions of work materials and the machine.
8) Select a cutting fluid appropriate to the particular usage. Using water-insoluble fluid could lead to fires
due to sparks generated during machining or heat caused by breakage.
Ensure that you take proper fire-prevention measures.
9) If abnormal sound, etc. occurs during machining, stop the machine immediately.
10) Don't modify tools.

23'
CB NiBAfA‘I 7202 3 04 JOA-QMB096 JOA-EM3712

VEGETABLE
©I/L INK

04




