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Various lineup optimize a long time machining on hardened steel
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Hardened Steels

BN TIAIRIIL
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CBN "MICRO EDGE Z"

SMEZ120

¢ 0.03 ~ ¢ 0.1

AMARTIITIVRIN 6WHARTIIT7ZIVRIIN

CBN 4-Flute Square End Mill

SSE400

¢ 0.1

CBN 6-Flute Square End Mill

SSE600

$02~ 91

R

Features

Long tool life

CBN (Cubic Boron Nitride /IIARZB(LHR) HEEEKE. 91 VED ROXRICEL . BEFES
FEHBULTHEHN 3 BOESZHSE. BICMEAE - MCEHEEH TEVWIEMETT. LH
LEBAS, BE - HIHIESFyE T LEVLWREEEDLEFE > TWBEH. TENFICIEL
F1EZTBDRRVINIICEFYE T UELARETT A, YHIBREOA R WMELEFITICS
WTIE CBN OFEE - MEAMEOEBMAIEICK) TEEZZINZEBENLGTESEGHIESN. 15I(IC
ESEEHONTICELTWVWET,

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.

CBN $fsia

CBN(Cubic Boron Nitride) sintered alloy

TE_ \ N ~ >
',Eg(,j FAVEZE | (e : 1u8,000~10,000)
A Diamond Hardness
O (fF © Hu4,300~4,700)
CBN Hardness
R
t&
j= =
BESE (8 : Hv1,300~1,800)
Cemented Carbide Hardness
NTR (T : HY800~900)
Eu HSS Ha:aness
Low
BEu > 50
Low gﬁg . ¥}J'|§ High
Toughness
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HEMMEINIAI R

Y1701y 7"
CBN "MICRO EDGE 2"

Machining case

SMEZ120 ?1* ¢#003~¢o01

¢ 0.03mm QA DI T TRELEE R

Realize stable pin diameter in machining micro pins of ¢ 0.03mm

JHLME 0.030mm
Target
FAIfE 0.027mm
Actual

#HI# : STAVAX (52HRC)

Work material

7—7%1X:0.4X0.4 mm

Work size : (ﬂﬂIiﬁi’f 0.03 mm)
Machining depth

T—SNFLIZADBN

Coolant: Qil mist

FOPITEERS : 1 BFRY 3 49

Total machining time: 1 hr 3 min

MIT?E FEEY) T EF
Process Roughing Finishing
Ed==l= SMEZ120 SMEZ120
Tool ¢0.05 X 0.05 ¢0.03 X 0.03
[CIEREY [min]

Spindle speed 60,000 60,000
1% ) IRE [mm/min]

Eed = 10 10
PHAAE ap X ae [mm]

Besthof et 0.001 x 0.005 ap 0.001
N0 TCHERE 25 9 384
Machining time 25 min 38 min

CBNXZ7I7I>RI)

CBN Square End Mill

SSE400 SSE600

B1X ¢01 H1X ¢02~¢1

Size Size

#eHIx - HAP40 (64HRC)

PEER (571&E)

57th corner

SEERAORIFREINITCERELEBIYY

Stable corner edge even in long-term machining on hardened steels

RIEER (64ER)

64th side surface

Work material

MIHCX:1 X 1T mm (IIDES 1 mm)

Machined size: Machining depth

T—ZN FLTIZAD

Coolant: Oil mist

Far0TeSRs - 3 BFRY 40 9

Total machining time: 3 hr 40 min

PIIRE FEARIE L EEMRE L
roces “Hhhing g
BERITE SSE600

Tool o1 X2

[CIERZY [min]

Spindle speed 30,000

X V) ERE [mm/min]

Feed = 600

tAKE ap X ae [mm]

Denthof et 0.005 X 0.006 0.003 X 0.1
0B 3 B’ 40 7

Machining time 3 hr40 min




SMEZ120 o [p SSEA00 / SSE600 P72 .01 P12 sor-01 o

Size Size

BHMEINMIRA CBNIYRIL“vr70IvSZ” 2 8 (R CBNRZI7IVRI)L SSE400 £ 2 41X SSE600 = 14 14X

CBN “MICRO EDGE 2" Teiall @ shazs CBN Square End Mill Total 2 sizes Total 14 sizes

SSE400 SSE600

NEPONUT2AREEUIEMIICBNR I I7 IR b -20° iﬂ odi REY FIART I EDOHHMIBE NN ER N TICEE ¢
CBN micro end mill with standardized of Dia.0.1mm or smaller " = t Best applicable for precise machining on minute corners of the narrow pitch
i -z, connectors and etc
$5EFENIS |  PAT. No.5177982 ll’
N SSE400 )
8 7 o = g
= - — 9 n < T — oo'):
% gﬁ*\u Ujg £J> S
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@ NS TOOL OIII#ffi & BoE S NIz CBNFRMEDY Y F 7Ty v—TITy V%R, SSE600
R A 0 0.0025) ® FEEHAOBT v SBONT AT, s 3 Ly .
Jv o ELE - ° . ® NS TOOUREDSFREFA L. MERMET v 7 | °S ik
@ NSTOOL engineering technplogy and selected CBN material realize sharp edge. @ Possible to machine the corner edge of hardened steels. g ) b
@ Tolerance of flute d@meter \sl¢2pm. @ Intensified wear resistance by NS TOOL original design of cutting edge. S L ‘
@ Tolerance of shank diameteris h3 (0 ~-0.0025).

#EIA work Material

7°U/\_I\/§m P Hardened Steel H ﬂ?ﬁﬂélljt
Prehardened Steel ~55HRC ~65HRC ~70HRC Cutting edge shape HIA Work Material
O ©) @) O SR
887 [SH5%  mm / 14 1 ) (~ 70HRO) H
Unit [Size : mm / Retail Price : JPY] Hardened Steel
J—KNo. D)5 (0)FE (&R (PR (=== AR @)
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00480-00030 0.03 0.03 15° 4 50 60,000 SSE400 W4EE éSE6OO LT
01-00480-00040 0.04 0.04 15° 4 50 50,000 Cutting edge shape Cutting edge shape
01-00480-00050 0.05 0.05 15° 4 50 45,000
01-00480-00060 0.06 0.06 15° 4 50 42,000
01-00480-00070 0.07 0.07 15° 4 50 42,000 SS E400
01-00480-00080 0.08 0.08 15° 4 50 39,000 B [ mm / fi#E - A
01-00480-00090 0.09 0.09 15° 4 50 39,000 unit [Size : mm / Retall Price - JPY]
01-00480-00100 0.1 0.1 15° 4 50 34,000 J—KNo. D& (LNETE (0)FE (d)ETE (r)ER d)>v>78' L2E IR
H_y\?) : s SMEZ120 #2 (D) ZIBRLUTLEE WV, X(7)FBSEETYT . Code No. Dia. Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
low to Order hen you order, indicate (D). 3%(7) is reference value.
e e ! 010044001002 0.2 0.04 0.075 15° 4 53 33,000
PIEISRIFESETR  Recommended Milling Conditions 01-00440-01005 0.5 0.04 0.08 15° 4 53 35,000
= = — 5 —753 SSE400 #12 (D) XBTFR(QNZH/RLTLZEEL.  X(7)RIBEETT,
" EHEM‘ =R When you orjﬂer, indicate SSE400 (1D)><(Q1)T ‘>-'<(TT) is referencLe value.
A Prehardened Steels-Hardened Steels
Work Material NAK-STAVAX-SKD11-PD613
(~62HRC)
thAKRE XV RE O#R2
ParES Depth of Cut Feed Spindle Speed SS EGOO
Dia. i 4
ap mm ae mm mm/min min o X ) o ) 41 (955 © mm / @58 <
0.03 0.0005 0.003 10 60000 HBETEE (2 + > 7R15mmEDE D FHBFBELEHE < ZEE,) Unit [Size : mm / Retail Price : JPY]
0.04 0.001 0.003 20 60,000 :I—dl\“No. (D)sE (dQ1 )EkTEh (2 )h7~JfE (d2)kET?¥ S(T YEA | (d);/vk‘/’JE (L)HQE ) E-Elﬁﬂiﬁ
Code No. Dia. Under Neck Lengt! Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Lengt Retail Price
0.05 0.001 0.005 30 60,000
0.06 0,000 D005 0 60,000 01-00450-02004 02 0.4 0.08 0.175 15 4 53 31,000
0.07 0.002 0.01 =0 60,000 01-00450-02010 1 0.08 0.175 15 4 53 32,500
0.09 0.003 0.02 30 60.000 01-00450-03015 15 0.12 0.275 15 4 50 32,000
0.1 0.003 0.025 100 60,000 01-00450-04008 0.4 0.8 0.16 0.37 1 5o 4 49 29,500
01-00450-04020 2 0.16 0.37 15 4 50 31,000
¥1 VHAKED. ApF#ARADOYTIAZRS . deldFHEABDIIAARS ERLET . % 01-00450-05010 1 0.2 0.46 15° 4 49 25,600
%2 TEOBY )y MHIEDOERZL> T ET W, % 01-00450-05025 0.5 25 0.2 0.46 15° 4 50 28,000
= —5> S92
N NS e S * 010045006012 | 12 0.24 0.56 15° 4 49 25,600
(ATRE7 5 (FEA SN 2 DS TOEIIRNBE ZHER L TS L.) % 01-00450-06030 ) 3 0.24 0.56 15° 4 50 28,000
fm = #5 HRAABOENE TEIMEOBRE 1) 9, FICApDMEICFREMF TSIV, % 01-00450-08015 15 032 076 150 4 49 25600
potes 31 Depth of Cut : ap=Axial Depth of Cut / ae=Radial Depth of Cut. T o 1 0.8 . - - 5 !
32 Handle with care when exchanging and presetting tool. * 01-00450-08040 4 0.32 0.76 15 4 52 281000
#3 We recommend using of mistcoolant % 01-00450-10020 : 2 0.4 0.95 15° 4 49 23,000
ES Inimize cnucking runout. D |
(Recommend to measure actual runout at activated spindle speed.) * 01-00450-10050 5 0.4 0.95 15° 4 52 25,400
%5 Increase of Depth of Cut may cause a tool breakage, especially careful for Axial Depth of Cut. SSE600 H11Z (D) X B TRE (L 1) ZIERULTEE V. %(7)3BEETT.
How to Order When you order, indicate SSE600 (D)x(21). #%(7) is reference value.




SSE400 / SSE600 BIITEBBUT  vachining case

\. : 2o . . .
PIHISEEESZE R Recommended Milling Conditions STAVAX (52HRC) 7{7D/}ﬁﬁ§ﬁ$qk STAVAX (SZHRC) Microfluidic device
— N b el v = 2 o= U=E
s Sl N R SEEHOYT 7O REBMMANTICERELVET ERE
AL Hardened Steels Hardened Steels High Speed Steels Realized stable di . hini hard d steel
Work Material HPM-38(-STAVAX)-SKD61 ' SKD11 ) ( SKH ) €allzed stable dimension accuracy on macnining haradeneaq steels
~55HRC ~62HRC ~65HRC
MITiE thit £+ TEF O TEF @
TAKE  ZUEE OEN | UAGE  |2UEE| ORR | UAaB  |xUEE| OEN #wHis - STAVAX (52HRC) Process et B | A U || e 2
AU Wiz BTE Depth of Cut Feed |SpindleSpeed Depth of Cut Feed |SpindleSpeed Depth of Cut Feed |SpindleSpeed .
Model Dia, | Under Neck Work material fERTE SSBL200 | SSBL200 | SMEZ120
tength | ap mm | ae mm |mm/min| min' | ap mm | ae mm |mm/min| min® | ap mm | ae mm |mm/min|  min” 7—74142:15 X 15 mm Tool RO.2 X 1.2 | RO.1 X 0.6 ¢0.1
0.2 || 0.001 | 0.002 | 250 | 40,000 | 0.001 | 0.002 | 200 | 40,000 | 0.001 | 0.002 | 150 | 40,000 Work size (?\Jﬂﬂ%[%;é 9-05 mm) S@piﬁﬁg irg'e”e é 60,000 60,000
SSE400 0.1 achining dept
0.5 0.001 | 0.002 | 200 | 40,000 | 0.001 | 0.002 | 150 | 40,000 | 0.001 | 0.001 100 | 40,000 J—53 . ~ 1% V) JRE [mm/min]
Coolant: Oil mlstz-‘r}l,\Z I\ e 1200 200 >0
0.4 0.003 | 0.002 | 400 | 40,000 | 0.002 | 0.002 | 300 | 40,000 | 0.002 | 0.002 | 200 | 40,000 ' UEARE ap x a 0.003x0.005
0.2 wennTeses - 5 BFRY 57 9 S P €| 0.005%0.01 | 0.005%0.005 | »7=* 202
1 0.003 | 0.002 | 300 | 40,000 | 0.002 | 0.002 | 200 | 40,000 | 0.002 | 0.002 | 100 | 40,000 Total machining time : 5 hr 57 min P :
) IS 3EEo R 44 5> 2 6568 4
0.5 0.005 | 0.003 | 600 | 40,000 | 0.004 | 0.003 | 400 | 40,000 | 0.003 | 0.003 | 400 | 40,000 \ Machining time 3 hrEé min 44 min 2 hr 4 min
0.3 £ IO e
1.5 | 0.005 | 0.002 | 500 | 40,000 | 0.004 | 0.002 | 300 | 40,000 | 0.003 | 0.002 | 200 | 40,000 . ;15%35?3';&5) REAES (1)
Surface roughness
0.8 | 0.007 | 0.004 | 700 | 40,000 | 0.005 | 0.003 | 600 | 40,000 | 0.003 | 0.003 | 600 | 40,000 / E‘r'gg'—f 0.1000 mm Ra 0.06 um
0.4 ]
//
2 | 0007 | 0.003 | 600 | 40,000 | 0.005 | 0.002 | 400 | 40,000 | 0.003 | 0.002 | 400 | 40,000 y/3 SRAE 0.0964 MM | m— Rz 0.96 pm
Actual T o WL L B 0)s s =
JZX 0 e
1 0.01 |0.005| 800 | 40,000 | 0.007 | 0.003 | 700 | 40,000 | 0.005 | 0.003 | 600 | 40,000 I gl'bﬂﬂ [I.]? élHI)
SSE600 | 0.5 < _ - REHES () — — ow widt
25 | 001 | 0004 | 800 | 40,000 |0.007 | 0.002 | 500 | 40,000 | 0.005 | 0.002 | 400 | 40,000 Surface roughness JHULME 0.1000 mm
Ra 0.04 um ' : Target
06 1.2 0.01 0.005 | 800 | 40,000 | 0.007 | 0.003 | 700 | 40,000 | 0.005 | 0.003 | 600 | 40,000 Rz 0.58 um SEAliE 0.1036 mm
. Actual

3 0.01 0.004 | 800 | 40,000 [ 0.007 | 0.002 | 500 | 40,000 | 0.005 | 0.002 | 400 | 40,000

1.5 | 001 |0005| 800 | 40,000 | 0.007 | 0.004 | 800 | 40,000 | 0.005 | 0.004 | 700 | 40,000 7]" I $1§“2 o
08 Machining case 2

4 0.01 0.004 | 800 | 40,000 [ 0.007 | 0.003 | 600 | 40,000 | 0.005 | 0.003 | 500 | 40,000

o o
2 | 001 |0006| 800 | 40000 |0.007 | 0.006 | 800 | 40,000 |0.005 | 0006 800 | 40,000 HAP40 (64HRC) ¥Ry FRTST  HAPAO (64HRC) Narrow pitch connector
1
5 0.01 0.005 | 800 | 40,000 | 0.007 | 0.005 | 600 | 40,000 [ 0.005 | 0.005 | 600 | 40,000 I N“% w -~ néﬁ,‘ \( BL\ -'E) =k 7_\ qu)‘\jAb
yOER ZIRIC BN IAE
51 PAAEESERIE LPNTET > BEOBAETT. J / chd 5 M —daR Co.AERRRE HE
%2 PAABOAPFHAEIDIARREE . QelFHEABDIAKRS ERLET, Realize high precision machining even when requires edge shapes
MIATNIRANT =T hEBAES L, — - -
%4 TERSHUBRAEL HIHEBL TS, MIT?E ESRE LD EBERE LT
X5 F vy F T OIRNGEIINZ T EE V. (TR S (EFASN 2 OEmE COBMIRNIBEZHSEL T E0,) A . Process Contour line finishing |Scanning line finishin
6 EEA LTI EITSIRE. %W RESHIRASERDS0%ZE, YhiA&EAPF¢0.1: 0.00Tmm, A - HAP40 (64H Rc) J 2 2
. $0.2- $03: ~0.002mm. $0.4~p1 : ~0.003mm. FHAAEAelFHHEX0.05mmEBEBE LTS, Work material EATE SSE600
o gt o S T e P 7—-7%12:15 X 15 mm oo 90.5%2:5
%3 Recommended oil mist coolant. . - @iﬁﬁ [min™]
%4 Minimi ible tool overhang length. Work size STE =X ; 30,000
*5 M:E:::EZ Shzoczngeriiift\‘/?;eiggmrzzgg to measure actual runout of activated spindle speed.) (DHII% ~ 2 mm) Spmdle SpeEd

%6 For the reference value, when finishing process of bottom surface, reduce the feed approx. 50% of the recommended MaCh I nlng depth

milling conditions and Depth of Cut (@p): 0.002mm for Dia. 0.2mm and 0.3mm, for Dia. 0.4 7 _3 \/ |\ : z— { }L s Z h % U Erg [mm/min] 400 300

to 1mm, up to 0.003mm, (@e): Dia. x 0.05mm. Feed
Coolant: Oil mist

4\ ﬂ]ﬁ?}% ap X de
I - 13 BFE 32 &9 Depth of cutfmm | 0:005%0:002 1 0.002x0.01
Total machining time: 13 hr 32 min
. AT E57 3 557 20 4
m_l:w*{/ IN Machining time 3 hr 20 min
MIBRICOVT fEEFR @) IOV T B oot SOTH mTe |PERERE(Lm)
Q A5k el @ MECENT> FINERRTIRE. L ETFRBURIB—ETS -~ b . Before machining| After machining SC?S]?SIE?ngne
HFETRNEBSNESLTEE L, CENEETT, semifinishing /
Minimize the deflection of cutting edge. When using small CBN End Mill, uniform finishing allowance (stock amount) is ﬁﬁ{ﬂ__(f@ o 4 o L e 10.6
important. surfaceor ’a P 4 / o0 E}J@ = . ) 43
e N N . N . . inishing oo / X : .
O EHOBECEEEBTROIERE o EHEU'qﬂﬁJ}(?’ﬂﬂIT‘@fEﬁL/T-.I,\%o)g%ﬁ‘fﬁb‘t:fﬁ;g(? fTEF0 . / Bottom %
?E?EL/« iﬁ%ﬁ’éﬂyaf<7ﬁ‘f§b\e IH%@{:U:UW(W”)f‘t)b‘j{%(&”k IE%DD‘“”JDI*EE(LWQLJ*E_@ J—F8pEE! A Cutting edge 1
) T NI —Lit EFREERISHIEETT, oy et
To gndgrstand the natl{re of the expansion of the When tool is used on roughing and semi-finishing and it has a big abrasion, x = . L
main spindle and machine posture transformation, finishing allowance (stock amount) on semi-finishing and finishing is increasing » 12.3
and take measures against them. and it affects tool life and cutting accuracy. Therefore, it isimportant to get o —
uniform stock amount in the pre-stage cutting. E}j@ : %65
Bottom
cutting edge 2
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A T2 EDER  Atentionon Safety

TIE%27—ZNSRMUETERE. TEORVELP. IENRFICERMNLORIC,
RHCEFBLTILEZ L,

NN ZERRF THNZVRICL TSV,

TE.2FEAY3RE. RETIBRABVETOT, BTHN— - REAHXFEFEALTILZL,
FLIEF. TEPININBICREIPEREALTILEET V. TREFLICLONY EBEL.
RNEMZBE LTS,

WHIM(E. ULoAWBEELTIEE W,

TERUEEMOTER. H5HUHEIBLTENTILEZL,

CIHIRAF . TP ERERICEE T, BEIIVENHVET.

FRICIHC THIRBBZRE L T TV, TKEEIEIDZ AT 21553, MIRICHRET ZNTEP
TR TEIN. NKDBRASH W FT o PRAHEREMTITO T LT L,

FEAPICEE GHIE - 2) FMRELICBEE. BESCEBELDTI S,

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.
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