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Various lineup optimize a long time machining on hardened steel
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CBN corner radius end mill
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Total 172 sizes
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All-round type with minimum corner R of 0.02mm and a wide variety of
sizes to support micro precision machining
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Total 14 sizes
The spiral corner R achieves both cutting edge rigidity and cutting
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@ &
ability for high efficiency machining
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4-flute type from the smallest diameter of @ 0.1
High precision type pursues machining accuracy with Corner R tolerance of + 0.002mm
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Total 9 sizes
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Specialized for plane surface machining :

Single-flute that is not affected by chattering of the end cutting edge
achieves incredible surface roughness

fl:% -l-_é Features

WK TIEED CBN JE45{K

Long tool life CBN(Cubic Boron Nitride) sintered alloy

CBN (Cubic Boron Nitride ,/ SI A ®ALHR) IRER, BE
NRTFHA, ANBREESNIE, SEEESM MM

Z | GEED e oo HESHHTIEME. B2, BNbEERENTILE, 5
e BT S, 1ET)ETIRMEARAMEN TR, B5HM
S e BTSSR, FRLLCBN JJARESAFIEMT, B7ELLl

PR/ NEUKENI A, BT CBN A SRVBEEMMAE, PIkE
G 7% Hv1:200~1.200 RIDEER, HSAETIAERSH, LHERTEEEM

Cemented Carbide Hardness

R @ HB00~900) KRN T,

16 HSS Hardness
o CBN(Cubic Boron Nitride) sintered alloy is 3 times harder than

Lﬁ, . Tungsten carbide, second hardest material next to diamond,
Toughness 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.
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Hardened Steels
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Tool life comparison with solid carbide end mill

B NERIHCBN#HTISARE S M T3 =6 E M1 TRYELER

Comparison of small diameter CBN end mill and coated solid carbide end mill for hardened steel machining

ERIA: CBNESH] ¢0.1 X R0.02 X 0.5

RRGTTRST) ¢0.1 X 0.5 el RS
Tool CBN corner radius end mill . © esd na'lill €
Coated carbide square end mill CBN end mill
INI#4%}: DC53 (59HRC) SKD11#EY
Work material as the same as SKD11 AN &G
% n: 50,000 min? Before
Spindle speed
LA v 100 mm/min
Feed
1% % 1ap 0.001 X ae 0.01 mm LhBI/E
Depth of cut After Thr
REAN: HE
Coolant  Oil mist K7)fEiRE (mm)
Bottom edge
T mm retreat amount
MIE
0.03 mm ERIN ) 1/\Bd 15 93 BT AR IR
After 3hrs Tool broken at 1Thr 15min
during machining
T mm [K7IEBE (mm) ETERS
Bottom edge Bottosedge
MIRST 1X1X3%FEO0.03mm retreat amount retreat amount
Machined size depth »‘.k
AARRT : R0.05 mm 5/h\BtfE
In-corner R size After 5hrs
FEZG0.1MNERT. CONBTIES AmER |
JlaIE=E
T 5/)\BY fE kA RT I 4 42 00 T Bottom edge 0.0025
Even the small diameter of ®0.1mm, cBN tool is able to retreat amount

continue to use on hardened steel even after 5hrs machining

B CBN$t 715 &R E SN TI8IMN TELAR

Comparison of surface roughness between CBN end mills and coated carbide end mills

FRATIEA: B&%7] $0.5 X R0.05 X 1
Tool Corner radius end mill
INI#4%: ELMAX (58HRC)
Work material & N

. . CBN$t7] REBWHT]
4% n: 30,000 min™ SSR200 Coated carbide
CBN end mill end mill

Spindle speed
BLAEE v 300 mm/min

Feod T 1S
RAI= After 1 grooving

PIRE: ap 0.005 mm e o

Depth of et LIPS £9 4 m

BHIAR: HE Cutting length approx. 4m

Coolant  Oil mist IMI3NEEE

After 3 grooving
PIEEEE £912m
Cutting length approx. 12m

mIeMarERE WLt -
After 6 grooving RS - Dﬁé‘f:'iii;hﬁ}g%
PIHIEEE £9 24m »

due to tool life

Cutting length approx. 24m

LR e T20i5 > K20 xR Tmm BN 2 S IHI AT YA NN TCBN Bt 7]t AT SEEL B jE] i T

Even in grooving with high cutting load, CBN tools can be used for a long time
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All-round type with a wide variety size lineup

CBNE=ZEMIAE ST

CBN Super Speed Radius End Mill

SSR200 £

¢ 0.1 X R0O.02~ ¢ 2 X RO.5 HE 172 TR

Total 172 sizes

fl:% -l-_é Features

R /)R AR R0.02mm £ REEEY
Fine precision All-round type from a minimum corner R of 0.02 mm

F“?J:n:?lﬂ?]um%ﬁ’m"‘mﬁ
SRILT TIRMIE

Chamfering design connects smoothly
from end cutting edge to peripheral cutting edge

&/\RAIR0.02

The minimum corner = §
R0.02mm SSR200
¢ 1 X R0.02 X 2
B N IT/ERAR0.02mMmATIRZS
Corner condition of corner R0.02 mm after machining
AT A : SSR200 ¢0.1 X R0.02 X 0.5 FihEEER : 50,000 min-T
Tool Spindle speed
MIA# : STAVAX (52HRC) WELEE - 150 mm/min
Work material : Feed

THR~T :10X5mm

Work size : (IJDIATEF";*OSmm)
Machining depth

Depth of cut

TiRE : ap 0.002 X ae 0.015 mm

REAFIN: WE

Coolant: Oil mist

SANTESE]: 4006

EOpAL:]
Rake

k7]
End cutting edge

Total machining time: 4 hr

IITaEl
DDI}:E’JI#{: R ﬁﬁlblku Before
Corner condition after machining
4 RIEER v
retreat amonnt TG iy
= :‘ e = e After &
R s RE] 5 — ‘
Actual corner R Scale ‘ Eaffﬁig‘;m) 0.0015
RO.023 mm 0.02 mm retreat amount




7]'] I$<1§IJ Machining case

YXR7 (63HRC) &%

X F B R KA (8] 10 TRY S BB RS 1Y
FEIT12/MBS LA eSS IS E

For hardened steel machining that requires long tool life
CBN end mill can maintain high accuracy even over 12 hours finishing

mI#E: YXR7T  (63HRC)

Work material

THR 85 X 20 mm

Work size (DDI%'_‘R}‘E“ 065 mm)

Machining depth
SHER: SHE

Coolant: Qil mist

BmIedia: 43/)\B% 5843

Total machining time : 43 hr 58 min

YXR7 (63HRC) Gear

R B MENLE MINEE g if [mm]
Measuring position R Accuracy Unit
WE (L E BinE EFRE RE
Measuring position Target Actual Error
(A 0.077 +0.002
(B 0.073 -0.002
0.075
© 0.079 +0.004
(D) 0.077 +0.002
MITrF T BERMI O BRI @ BRI G &L
Process Roughing Stock removal Stock removal Stock removal Finishing
FHATAE SSPB220 SSPB220 SSR200 SSR200 SSR200
Tool RO.3 X 1.2 R0O.2 X 0.5 ¢0.2 X R0.03 X 0.3]¢0.2 X R0.03 X 0.3|¢0.15 X R0.03 X 0.3
FHFZIR [min]
S stnclepmes 40,000 40,000 40,000 40,000 40,000
B sl I 600 300 180 180 120
TIRE
ap x ae [mm] 0.01 X 0.01 0.004 X 0.008 0.003 X 0.006 0.002 X 0.01 0.005 X 0.003
Depth of cut
i 0.005 0.005 0.005 0.003 -
ock
N TR 16/\BY 44535 8/\BY 40575 4I\BS 5093 5843 % 12/\BY 4653 56
Machining time 16hr 44 min 8hr 40 min 4hr 50 min 58 min 12hr 46 min
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CBN Super Speed Radius End Mill Total 172 sizes

TITIRFICBN# BRI E £55 7] o 0 Rﬁ R
HEI1729M04&, EETFIMI AR | oo |] =00

Corner radius end mill with CBN material at the cutting edge
Total 172 sizes. Applicable for various machining profiles

R
R=0.03 R+0.002
R>0.03 R%0.005
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@ Realized high efficient machining with radius flute along with excellent wear resistance of CBN.
@ Realized excellent surface roughness by introducing smooth tangent on all over flute.

@ Compatible with hardened steels up to 70HRC.

@ Lineup from Dia.0.Tmm. 172 sizes in total.

MIME Work Material
%Ergm H TITIRR

(~ 70HRC) Cutting edge shape
Hardened Steel
O
FEERE (AT 15mm Lk, $EEEHAATL) e ey et ek

=i (®)FxES RfE+E [(DESS @71+ (d2)zi2 (7)znfy (AR (BE=S EM(BTT)

Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00490-01022 0.2 0.04 0.09 15° 4 50 40,200
01-00490-01023 R0.02 0.3 0.04 0.09 15° 4 50 40,800
01-00490-01024 01 0.5 0.04 0.09 15° 4 50 42,000
01-00490-01032 ’ 0.2 0.04 0.09 15° 4 50 38,400
01-00490-01033 R0.03 0.3 0.04 0.09 15° 4 50 39,000
01-00490-01034 0.5 0.04 0.09 15° 4 50 40,200
01-00490-01522 0.2 0.06 0.14 15° 4 50 40,200
01-00490-01523 R0.02 0.3 0.06 0.14 15° 4 50 40,800
01-00490-01524 015 0.5 0.06 0.14 15° 4 50 42,000
01-00490-01532 0.2 0.06 0.14 15° 4 50 38,400
01-00490-01533 R0.03 0.3 0.06 0.14 15° 4 50 39,000
01-00490-01534 0.5 0.06 0.14 15° 4 50 40,200
01-00490-02020 0.3 0.08 0.19 15° 4 50 30,600
01-00490-02021 R0.02 0.5 0.08 0.19 15° 4 50 30,600
01-00490-02022 1 0.08 0.19 15° 4 50 31,500
01-00490-02030 0.3 0.08 0.19 15° 4 50 27,500
01-00490-02031 0.2 R0O.03 0.5 0.08 0.19 15° 4 50 27,500
01-00490-02032 1 0.08 0.19 15° 4 50 28,300
01-00490-02050 0.3 0.08 0.19 15° 4 50 27,500
01-00490-02051 R0.05 0.5 0.08 0.19 15° 4 50 27,500
01-00490-02052 1 0.08 0.19 15° 4 50 28,300
01-00490-03021 0.5 0.13 0.28 15° 4 50 30,200
01-00490-03020 0.75 0.13 0.28 15° 4 50 30,400
01-00490-03022 0.3 R0.02 1 0.13 0.28 15° 4 50 30,600
01-00490-03023 1.5 0.13 0.28 15° 4 50 31,000
01-00490-03024 2 0.13 0.28 15° 4 50 31,500

ST A FEHERESSR200 4MZ (D) X 3242 (R) XFK (0) () RBEME,

How to Order When you order, indicate SSR200 (D)x(R)x(#). #(7) is reference value.
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CBN Super Speed Radius End Mill

B [ mm /148 : BT]

Unit [Size : mm / Retail Price : JPY]

F=amfLEs D)4z RE+E (@n)F @K (ChEE (7)inf (AR (BE=S EMN(B7T)

Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00490-03031 0.5 0.13 0.28 15° 4 50 27,200
01-00490-03030 0.75 0.13 0.28 15° 4 50 27,400
01-00490-03032 R0O.03 1 0.13 0.28 15° 4 50 27,500
01-00490-03033 1.5 0.13 0.28 15° 4 50 27,900
01-00490-03034 03 2 0.13 0.28 15° 4 50 28,300
01-00490-03051 ' 0.5 0.13 0.28 15° 4 50 27,200
01-00490-03050 0.75 0.13 0.28 15° 4 50 27,400
01-00490-03052 R0O.05 1 0.13 0.28 15° 4 50 27,500
01-00490-03053 1.5 0.13 0.28 15° 4 50 27,900
01-00490-03054 2 0.13 0.28 15° 4 50 28,300

* 01-00490-04021 0.5 0.24 0.37 15° 4 50 28,700
* 01-00490-04022 R0.02 1 0.24 0.37 15° 4 50 28,900
* 01-00490-04023 1.5 0.24 0.37 15° 4 50 29,200
* 01-00490-04024 2 0.24 0.37 15° 4 50 29,600
* 01-00490-04031 0.5 0.24 0.37 15° 4 50 25,800
* 01-00490-04032 R0.03 1 0.24 0.37 15° 4 50 26,000
* 01-00490-04033 ’ 1.5 0.24 0.37 15° 4 50 26,200
* 01-00490-04034 04 2 0.24 0.37 15° 4 50 26,600
* 01-00490-04051 ' 0.5 0.24 0.37 15° 4 50 25,800
* 01-00490-04052 R0.05 1 0.24 0.37 15° 4 50 26,000
* 01-00490-04053 1.5 0.24 0.37 15° 4 50 26,000
* 01-00490-04054 2 0.24 0.37 15° 4 50 26,600
* 01-00490-04101 0.5 0.24 0.37 15° 4 50 25,800
* 01-00490-04102 RO 1 0.24 0.37 15° 4 50 26,000
* 01-00490-04103 1.5 0.24 0.37 15° 4 50 26,000
* 01-00490-04104 2 0.24 0.37 15° 4 50 26,000
* 01-00490-05020 0.5 0.3 0.46 15° 4 48 23,600
* 01-00490-05022 R0.02 1 0.3 0.46 15° 4 50 23,800
* 01-00490-05021 ’ 1.5 0.3 0.46 15° 4 50 24,000
* 01-00490-05023 2.5 0.3 0.46 15° 4 50 26,300
* 01-00490-05030 0.5 0.3 0.46 15° 4 48 21,200
* 01-00490-05032 R0.03 1 0.3 0.46 15° 4 50 21,400
* 01-00490-05031 1.5 0.3 0.46 15° 4 50 21,600
* 01-00490-05033 05 2.5 0.3 0.46 15° 4 50 23,600
* 01-00490-05050 ' 0.5 0.3 0.46 15° 4 48 21,200
* 01-00490-05052 R0.05 1 0.3 0.46 15° 4 50 21,400
* 01-00490-05051 ’ 1.5 0.3 0.46 15° 4 50 21,600
* 01-00490-05053 2.5 0.3 0.46 15° 4 50 23,600
* 01-00490-05100 0.5 0.3 0.46 15° 4 48 21,200
* 01-00490-05102 RO.1 1 0.3 0.46 15° 4 50 21,400
* 01-00490-05101 1.5 0.3 0.46 15° 4 50 21,600
* 01-00490-05103 2.5 0.3 0.46 15° 4 50 23,600
* 01-00490-06021 0.5 0.3 0.56 15° 4 48 23,600
* 01-00490-06022 R0.02 1 0.3 0.56 15° 4 50 23,800
* 01-00490-06023 1.5 0.3 0.56 15° 4 50 24,000
* 01-00490-06024 2.5 0.3 0.56 15° 4 50 26,300
* 01-00490-06031 0.5 0.3 0.56 15° 4 48 21,200
* 01-00490-06032 R0.03 1 0.3 0.56 15° 4 50 21,400
* 01-00490-06033 ’ 1.5 0.3 0.56 15° 4 50 21,600
* 01-00490-06034 06 2.5 0.3 0.56 15° 4 50 23,600
* 01-00490-06051 ' 0.5 0.3 0.56 15° 4 48 21,200
* 01-00490-06052 R0.05 1 0.3 0.56 15° 4 50 21,400
* 01-00490-06053 1.5 0.3 0.56 15° 4 50 21,600
* 01-00490-06054 2.5 0.3 0.56 15° 4 50 23,600
* 01-00490-06101 0.5 0.3 0.56 15° 4 48 21,200
* 01-00490-06102 RO.1 1 0.3 0.56 15° 4 50 21,400
* 01-00490-06103 1.5 0.3 0.56 15° 4 50 21,600
* 01-00490-06104 2.5 0.3 0.56 15° 4 50 23,600
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CBN Super Speed Radius End Mill

BT [HE : mm / 1i& : BT]

Unit [Size : mm / Retail Price : JPY]

JORMEFR (FBIKATE 15mm U L. ¥IEEEEAAT,)

How to Order

When you order, indicate SSR200 (D)x(R)x(&).

(7 ) is reference value.

= (®)PxES RB+E ((A)ES:S @7k (d2)ziif (7)inif (d)iRfE (BE=S EM(BTT)

Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
* 01-00490-08021 1.5 0.56 0.76 15° 4 50 24,000
* 01-00490-08022 R0.02 2.5 0.56 0.76 15° 4 50 26,300
* 01-00490-08023 5 0.56 0.76 15° 4 53 27,200
* 01-00490-08031 1.5 0.56 0.76 15° 4 50 21,600
* 01-00490-08032 R0.03 2.5 0.56 0.76 15° 4 50 23,600
* 01-00490-08033 08 5 0.56 0.76 15° 4 53 24,400
* 01-00490-08051 1.5 0.56 0.76 15° 4 50 21,600
* 01-00490-08052 R0.05 2.5 0.56 0.76 15° 4 50 23,600
* 01-00490-08053 5 0.56 0.76 15° 4 53 24,400
* 01-00490-08101 1.5 0.56 0.76 15° 4 50 21,600
* 01-00490-08102 RO.1 2.5 0.56 0.76 15° 4 50 23,600
* 01-00490-08103 5 0.56 0.76 15° 4 53 24,400
* 01-00490-10020 1 0.7 0.95 15° 4 49 22,000
* 01-00490-10022 R0.02 2 0.7 0.95 15° 4 50 22,000
* 01-00490-10021 3 0.7 0.95 15° 4 50 22,000
* 01-00490-10023 5 0.7 0.95 15° 4 53 24,900
* 01-00490-10030 1 0.7 0.95 15° 4 49 19,800
* 01-00490-10032 R0.03 2 0.7 0.95 15° 4 50 19,800
* 01-00490-10031 3 0.7 0.95 15° 4 50 19,800
* 01-00490-10033 5 0.7 0.95 15° 4 53 22,400
* 01-00490-10050 1 0.7 0.95 15° 4 49 19,800
* 01-00490-10052 R0.05 2 0.7 0.95 15° 4 50 19,800
* 01-00490-10051 3 0.7 0.95 15° 4 50 19,800
* 01-00490-10053 1 5 0.7 0.95 15° 4 53 22,400
* 01-00490-10100 1 0.7 0.95 15° 4 49 19,800
* 01-00490-10102 RO.1 2 0.7 0.95 15° 4 50 19,800
* 01-00490-10101 3 0.7 0.95 15° 4 50 19,800
* 01-00490-10103 5 0.7 0.95 15° 4 53 22,400
* 01-00490-10200 1 0.7 0.95 15° 4 49 19,800
* 01-00490-10202 RO2 2 0.7 0.95 15° 4 50 19,800
* 01-00490-10201 3 0.7 0.95 15° 4 50 19,800
* 01-00490-10203 5 0.7 0.95 15° 4 53 22,400
* 01-00490-10300 1 0.7 0.95 15° 4 49 19,800
* 01-00490-10302 RO3 2 0.7 0.95 15° 4 50 19,800
* 01-00490-10301 3 0.7 0.95 15° 4 50 19,800
* 01-00490-10303 5 0.7 0.95 15° 4 53 22,400
* 01-00490-15022 2 1 1.45 15° 4 52 25,900
* 01-00490-15020 R0.02 3 1 1.45 15° 4 52 25,900
* 01-00490-15021 4.5 1 1.45 15° 4 52 25,900
* 01-00490-15023 7.5 1 1.45 15° 4 52 29,400
* 01-00490-15032 2 1 1.45 15° 4 52 23,300
* 01-00490-15030 R0.03 3 1 1.45 15° 4 52 23,300
* 01-00490-15031 4.5 1 1.45 15° 4 52 23,300
* 01-00490-15033 15 7.5 1 1.45 15° 4 52 26,400
* 01-00490-15052 ' 2 1 1.45 15° 4 52 23,300
* 01-00490-15050 RO.05 3 1 1.45 15° 4 52 23,300
* 01-00490-15051 4.5 1 1.45 15° 4 52 23,300
* 01-00490-15053 7.5 1 1.45 15° 4 52 26,400
* 01-00490-15102 2 1 1.45 15° 4 52 23,300
* 01-00490-15100 RO 3 1 1.45 15° 4 52 23,300
* 01-00490-15101 4.5 1 1.45 15° 4 52 23,300
* 01-00490-15103 7.5 1 1.45 15° 4 52 26,400

ST A% JEHERESSR200 #MZ (D) X B2 (R) X3k (1) o % (Y ABEH,



SSR200

CBNESZEMIARSHT]

CBN Super Speed Radius End Mill

BT [HE : mm / 1i& : BT]

Unit [Size : mm / Retail Price : JPY]

i (D)5ME RAFE @K @7 (d2)Fifz (7)3f ()it (BE= S EM(B7T)
Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
* 01-00490-15202 2 1 1.45 15° 4 52 23,300
* 01-00490-15200 0.2 3 1 1.45 15° 4 52 23,300
* 01-00490-15201 RO. 4.5 1 1.45 15° 4 52 23,300
* 01-00490-15203 15 7.5 1 1.45 15° 4 52 26,400
* 01-00490-15302 ' 2 1 1.45 15° 4 52 23,300
* 01-00490-15300 RO 3 3 1 1.45 15° 4 52 23,300
* 01-00490-15301 ’ 4.5 1 1.45 15° 4 52 23,300
* 01-00490-15303 7.5 1 1.45 15° 4 52 26,400
* 01-00490-20022 3 1.2 1.94 15° 4 53 26,700
* 01-00490-20020 RO.02 4 1.2 1.94 15° 4 53 26,700
* 01-00490-20021 6 1.2 1.94 15° 4 53 26,700
* 01-00490-20023 10 1.2 1.94 15° 4 53 29,800
* 01-00490-20032 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20030 R0.03 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20031 6 1.2 1.94 15° 4 53 24,000
* 01-00490-20033 10 1.2 1.94 15° 4 53 26,800
* 01-00490-20052 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20050 RO.05 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20051 6 1.2 1.94 15° 4 53 24,000
* 01-00490-20053 10 1.2 1.94 15° 4 53 26,800
* 01-00490-20102 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20100 5 RO.1 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20101 6 1.2 1.94 15° 4 52 24,000
* 01-00490-20103 10 1.2 1.94 15° 4 52 26,800
* 01-00490-20202 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20200 RO2 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20201 ’ 6 1.2 1.94 15° 4 52 24,000
* 01-00490-20203 10 1.2 1.94 15° 4 52 26,700
* 01-00490-20302 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20300 RO3 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20301 6 1.2 1.94 15° 4 52 24,000
* 01-00490-20303 10 1.2 1.94 15° 4 52 26,700
* 01-00490-20502 3 1.2 1.94 15° 4 53 24,000
* 01-00490-20500 RO S 4 1.2 1.94 15° 4 53 24,000
* 01-00490-20501 6 1.2 1.94 15° 4 52 24,000
* 01-00490-20503 10 1.2 1.94 15° 4 52 26,700
FEREERm
ITIFiR fRIIE (RE) R s oo e
O ER/MECBNEE IR, BINTE(RE)HIMEREE, W emmIzm
O T1ERIZESH/)HET, When using small CBN End Mill, uniform finishing allowance (stock amount) is pe ::'rﬂf‘ﬂ;;f:’h’mg
Minimize the deflection of cutting edge. important. BABITE {
Q NI - FHNTEMNABLIAN, SHNTARNINAES oo
O SR F TR LR RN TIRE, TR, NEmIESHMNTEE, FUFNTIREES98MT
B EETRAA L 05, REFRER, ol
. When tool is used on roughing and semi-finishing and it has a big abrasion, corner area
To understand the nature of the expansion of the finishing allowance (stock amount) on semi-finishing and finishing is increasing
main spindle and machine posture transformation, and it affects tool life and cutting accuracy. Therefore, it is important to get a
and take measures against them. uniform stock amount in the pre-stage cutting.




SSR200

HIHIS#E%E R Recommended Milling Conditions

R B B
TAE Hardened Steels Hardened Steels High Speed Steels
Work Material SKD61 « STAVAX DC53 - ELMAX - PD613 DRM3 - YXR3
(~52HRC) (~62HRC) (~68HRC)
RE AR | TR TRE HHARE | EHEER RE BERTRE | EihEEER
PINES A¥R RS Depth of Cut Feed Spindle Speed Depth of Cut Feed spindle Speed Depth of Cut Feed Spindle Speed
Dia. Corner Radius | Under Neck Length
dpmm demm mm/min min’! dpmm de mm mm/min min’? dpmm demm mm/min min
0.2 0002 | 0015 200 | 50,000 | 0002 | 001 150 | 50,000 | 0001 | 001 100 | 50,000
0.1 [0.02-003 |03 0002 | 0015 150 | 50,000 | 0.001 | 0.1 100 | 50,000 | 0001 | 001 50 | 50,000
0.5 0002 | 001 150 | 50,000 | 0001 | 0.01 100 | 50,000 | 0001 | 001 50 | 50,000
0.2 0003 | 002 250 | 50,000 | 0003 | 002 200 | 50,000 | 0002 | 0015 150 | 50,000
0.15(0.02+0.03 | 0.3 0003 | 002 200 | 50,000 | 0003 | 002 150 | 50,000 | 0002 | 0015 100 | 50,000
0.5 0002 | 002 200 | 50,000 | 0002 | 002 150 | 50,000 | 0001 | 0015 100 | 50,000
0.3 0003 | 003 400 | 50,000 | 0003 | 003 350 | 50,000 | 0.002 | 0.02 250 | 50,000
0.2 |0927903 05 0003 | 003 300 | 50,000 | 0003 | 003 300 | 50,000 | 0002 | 002 200 | 50,000
1 0003 | 002 200 | 50,000 | 0003 | 002 200 | 50,000 | 0.002 | 001 100 | 50,000
03 |002:003+05:075-1] 0003 | 005 500 | 50,000 | 0.003 | 0.05 400 | 50,000 | 0002 | 003 300 | 50,000
= ]0.05 152 0003 | 003 400 | 50,000 | 0003 | 003 300 | 50,000 | 0002 | 0.02 200 | 50,000
04 (002-003/05"1 0005 | 0.1 700 | 50,000 | 0.005 | 0.1 600 | 50,000 | 0.003 | 0.03 400 | 50,000
©10.05-01 5.2 0.005 | 005 500 | 50,000 | 0.005 | 0.05 400 | 50,000 | 0003 | 0.02 300 | 50,000
002003 051015 | 0005 | 02 600 | 50,000 | 0005 | 02 600 | 50,000 | 0003 | 0.1 500 | 50,000
2.5 0005 | 0.1 600 | 50,000 | 0005 | 0.1 600 | 50,000 | 0003 | 0.05 500 | 50,000
05+1-15 | 001 | 02 600 | 50,000 | 0.01 0.2 600 | 50,000 | 0.005 | 0.2 500 | 50,000
0.5 (005 2.5 001 | 01 600 | 50,000 | 0.01 0.1 600 | 50,000 | 0.005 | 0.1 500 | 50,000
05-1-15 | 002 | 02 800 | 50,000 | 002 | 02 800 | 50000 | 001 | 0.1 700 | 50,000
0.1 2.5 001 | 0.1 800 | 50,000 | 0.01 0.1 800 | 50,000 | 001 | 005 700 | 50,000
002+ 003 |05 115 | 0005 | 02 600 | 50,000 | 0005 | 02 600 | 50,000 | 0.003 | 0.1 500 | 50,000
25 0005 | 0.1 600 | 50,000 | 0.005 | 0.1 600 | 50,000 | 0003 | 0.05 500 | 50,000
06 loos 05+1-15 | 001 | 02 600 | 50,000 | 0.01 0.2 600 | 50,000 | 0.005 | 0.2 500 | 50,000
2.5 001 | 01 600 | 50,000 | 0.01 0.1 600 | 50,000 | 0.005 | 0.1 500 | 50,000
0 05-1-15 | 002 | 02 1,000 | 50,000 | 002 | 02 1,000 | 50,000 | 001 | 0.1 700 | 50,000
2.5 001 | 01 1,000 | 50,000 | 0.01 0.1 1,000 | 50,000 | 001 | 005 700 | 50,000
002+ 003 L1525 0.005 | 0.2 800 | 50,000 | 0.005 | 02 800 | 50,000 | 0.003 | 0.1 600 | 40,000
5 0005 | 0.1 800 | 50,000 | 0.005 | 0.1 800 | 50,000 | 0.003 | 0.05 600 | 40,000
08 loos 15+25 002 | 03 1,000 | 50,000 | 002 | 02 1,000 | 50,000 [ 001 | 0.1 700 | 40,000
5 001 | 02 1,000 | 50,000 | 0.01 0.1 1,000 | 50,000 | 001 | 005 700 | 40,000
0 15+ 25 002 | 03 1,400 | 50,000 | 002 | 02 1,200 | 50,000 | 001 | 0.1 1,000 | 40,000
5 001 | 02 1,400 | 50,000 | 0.01 0.1 1,200 | 50,000 | 001 | 005 1,000 | 40,000
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SSR200

PIBIB#EE R Recommended Milling Conditions

SRR SRR =N
Tkt Hardened Steels Hardened Steels High Speed Steels
Work Material SKD61 + STAVAX DC53 - ELMAX - PD613 DRM3 - YXR3
(~52HRC) (~62HRC) (~68HRC)
ESS TIRE HHARE | THIEE RS HHERE | TR IRE HHERE | TR
SME A¥R Under Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Dia. Corner Radius Neck
Length dpmm de mm mm/min min’! dpmm de mm mm/min min! dpmm demm mm/min min!
0.02 - 0.03 0.005 0.4 800 | 48,000| 0.005| 0.3 800 | 48,000 0.005| 0.2 600 | 32,000
0.05 1:2 0.01 0.4 1,000 | 48,000 0.01 0.3 1,000 | 48,000 0.01 0.2 800 | 32,000
1 0.1-02-03 0.03 0.4 1,500 | 48,000| 0.03 0.3 1,200 | 48,000 | 0.01 0.2 1,000 | 32,000
0.02 - 0.03 0.005 0.3 800 | 48,000| 0.005| 0.2 800 | 48,000 0.005| 0.1 600 | 32,000
0.05 35 0.01 0.3 1,000 | 48,000| 0.01 0.2 1,000 | 48,000| 0.01 0.1 800 | 32,000
0.1-02-03 0.02 0.3 1,500 | 48,000 0.02 0.2 1,200 | 48,000 0.01 0.1 1,000 | 32,000
0.02 - 0.03 0.005 0.7 1,200 | 32,000 | 0.005| 0.6 1,100 | 32,000 0.005| 0.3 900 |20,000
0.05 2 0.02 0.7 1,200 | 32,000 | 0.01 0.6 1,100 | 32,000 0.01 0.3 900 |20,000
0.1-02-03 0.04 0.7 2,400 | 32,000| 0.04 0.6 1,800 | 32,000 0.01 0.3 1,300 | 20,000
0.02 - 0.03 0.005 0.7 1,000 [ 32,000 0.005| 0.6 1,000 [ 32,000 0.005| 0.3 800 | 20,000
1.5 [0.05 3+45]| 0.02 0.7 1,000 | 32,000 | 0.01 0.6 1,000 | 32,000| 0.01 0.3 800 | 20,000
0.1-02-03 0.04 0.7 2,000 | 32,000 0.04 0.6 1,500 | 32,000 0.01 0.3 1,200 | 20,000
0.02 - 0.03 0.005 0.5 1,000 | 32,000 0.005| 04 1,000 | 32,000 0.005| 0.2 800 | 20,000
0.05 7.5 0.02 0.5 1,000 | 32,000 0.01 0.4 1,000 | 32,000 0.01 0.2 800 | 20,000
0.1-02-03 0.03 0.5 2,000 | 32,000| 0.03 0.4 1,500 | 32,000 0.01 0.2 1,200 | 20,000
0.02 - 0.03 0.005 0.8 1,200 | 24,000 0.005| 0.7 1,100 | 24,000 0.005 | 0.5 900 | 16,000
0.05 3 0.02 0.8 1,200 | 24,000 | 0.01 0.7 1,100 | 24,000| 0.01 0.5 900 | 16,000
0.1-0.2:0.3:0.5 0.05 0.8 2,400 | 24,000 | 0.05 0.7 1,800 | 24,000 | 0.01 0.5 1,300 | 16,000
0.02 - 0.03 0.005 0.8 1,000 | 24,000 0.005| 0.7 1,000 | 24,000 0.005| 0.5 800 | 16,000
2 |0.05 4-6 0.02 0.8 1,000 | 24,000 0.01 0.7 1,000 | 24,000 0.01 0.5 800 | 16,000
0.1:0.2:0.3-0.5 0.05 0.8 2,000 | 24,000| 0.05 0.7 1,500 | 24,000 0.01 0.5 1,200 | 16,000
0.02 - 0.03 0.005 0.6 1,000 | 24,000 0.005| 0.5 1,000 | 24,000 0.005| 0.3 800 | 16,000
0.05 10 0.02 0.6 1,000 | 24,000 | 0.01 0.5 1,000 | 24,000| 0.01 0.3 800 | 16,000
0.1:0.2:0.3-0.5 0.03 0.6 2,000 | 24,000 0.03 0.5 1,500 | 24,000 0.01 0.3 1,200 | 16,000
KUEDREBATBEINI. BINTNNRAE, BREVRRIEMNZREEH#ITIEE,
XUPRBHAPRTHATIAE, deRTREATIRE.
3 e T2 R R SR BE i 7] KA 71 5 o
#4 BNERRE LA
X5 TE AR LB R AR A TR
#6 MISHETIREFMNANENREMEFRTE. BEE8XAREBER.
R KT ERIEFEEHTANRHE,
L 38 BB I SEAHOBE T TRAIAER
%1 Depth of Cut shows the maximum value for semi-finishing and finishing. Adjust milling conditions depending on the rigidity of the
machine and desired accuracy.
32 Depth of Cut : dp = Axial Depth of Cut / de = Radial Depth of Cut.
33 Recommend to apply helical or ramping for approaching into axial direction.
34 We recommend using oil mist coolant.
35 Adjust both spindle speed and feed at the same rate.
36 Adjust milling conditions according to the volume of Depth of Cut and rigidity of machine.
%7 Length of tool overhang must be as short as possible.
38 Machine, tool chuck must be sufficiently accurate.
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High efficiency 3-flute design realizes high feed

CBNEMEEL£5%T]
CBN High Efficient Radius End Mill

SHR320

¢ 0.5 X RO.1T~ ¢ 2 X RO.3 HE 14 TS

Total 14 sizes

fl:% -l-_é Features

= N&ts \
ERUES EMERENTIRIZT
High Efficiency Specialized tool design achieves high efficiency

Bl EhERAAVRBIZUIR

Effect of spiral corner R shape

KAFRETI ORI sepV iR e RA S E

Adopt spiral corner R shape achieves both cutting edge rigidity and cutting ability

W SNATIEIHER

Peripheral cutting edge with back taper design

°HiR320 serestenam 07 0350 B8 )M S5 7 7 4 1 7 2
RDIMKR, SNEATIXRAREESE AR
tIHI A, SRR ENN T EmmR
Adopted strong back taper shape for peripheral cutting
edge to suppress chattering that occurred by increasing

cutting load.

Realizes a stable cutting surface through reducing cutting

load.

=H! EIH!
BRT] IR P N
Milling by point reduce the Cutting load is large due to
chattering surface machining

12



7]'] I$1§IJ Machining case

SLD (60HRC)

EMER B L RE WA S IMIEE
FIEFRERKFES EME

Maintain high accuracy even during high feed machining
Combine long tool life and high efficiency

HEREER SLD (60HRC) Bend mold punch

mI#k: SLD  (60HRC)
Work material

IHRS: 30 X 50 mm
Work size

(MNIRE 2 mm)

Machining depth
SHER: SHE

Coolant: Qil mist

BmTediE: 3/\B 2040 b

Total machining time : 3 hr 20 min

NIEE B [mm]
Accuracy Unit
NERE BT E ST ==
G Measuring position Target Actual Error
Q 2.000 1.999 - 0.001
3384
Q 3.392 (3397) - 0.001
3.019
G 3.028 3,020 -0.002
2.655
Q 2.664 o) - 0.002
G 20° 20° 1'36" 136"
T HNCEEREANAR, | ANSIBERRSI EEENAE, SERER

BESERNENRES.

NC data is based on nominal diameter. The actual value in () is the calculated value accord-
ing to the actual outer diameter, and the error indicates the difference between the target
value and the calculated value.

Measuring position

MITRF FEANT AT ST fEINT
Process Roughing Semi-roughing Semi-finishing Finishing
FERIA MHRH430R SHR320 SHR320
Tool ¢®2 X R0O.1 X6 ®2 X RO.1T X6 ®2 X RO.1T X6
F AR [min']

e 20,000 40,000 40,000
BHEIRFE [mm/min]

Feeg 750 1,000 2,000
RE ME:0.02 X 0.015 | M&E:0.01 X 0.005
o % e ap 0.05 (i) ap 0.04 (Fm4) | Side oide

Depth of cut slot Contour line ;ﬁﬁ:O.OB X 0.2 i@:o.oos X 0.1
& [mm]

= 0.02 0.005 -

AN A a] 15 2% 39 735 L)Y 853 8 LNBY 18535+
Machining time 15 min 39 min 1hr 8 min 1hr 18 min
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s
Size ¢ 0.5 X RO.1 ~ ¢ 2 X RO.3

SHR320

)
[: /|l HRC

14 TR

Total 14 sizes

CBNEMEE &£ 7]
CBN High Efficient Radius End Mill

CBN#ERI37]E&%% 7]

AR EMENEHEEMT

3-flute CBN corner radius end mill.

Realized high efficient and high accurate machining

— EE— 6B 5]

Corner.
20° [|R'®

| |
BN |-0.005]] h4
|

@ XA 3 IR RE A R, LUEHEE - BMEHNM T,
@ Realized high accuracy and high efficiency machining by adopting 3 flutes and corner R with spiral shape.

TITIRR
IRt Work Material Cutting edge shape
=EEN
(~ 70HRO) H
Hardened Steel
O

FORMEFR (BT 15mm U k. #EEEEERE.)

B [ : mm /4% - BT]

Unit [Size : mm / Retail Price : JPY]

P (D)spZ RA+Z (81)3k @7« (d2)z2 (7)iifa (AdFE (BESS EM(ETT)

Code No. Dia. Corner Radius | UnderNecklength | Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00495-05011 1.5 0.25 0.46 15° 4 50 26,000
01-00495-05012 0-5 RO-1 2.5 0.25 0.46 15° 4 50 29,000
01-00495-10011 RO.1 3 0.5 0.95 15° 4 50 24,000
01-00495-10012 1 5 0.5 0.95 15° 4 52 27,000
01-00495-10021 RO.2 3 0.5 0.95 15° 4 50 24,000
01-00495-10022 5 0.5 0.95 15° 4 52 27,000

* 01-00495-15011 RO.1 4.5 0.75 1.45 15° 4 52 28,000
* 01-00495-15012 7.5 0.75 1.45 15° 4 52 31,000
* 01-00495-15021 1> 4.5 0.75 1.45 15° 4 52 28,000
* 01-00495-15022 RO-2 7.5 0.75 1.45 15° 4 52 31,000
* 01-00495-20011 RO.1 6 1 1.94 15° 4 52 29,000
* 01-00495-20012 5 10 1 1.94 15° 4 52 32,000
* 01-00495-20031 RO3 6 1 1.94 15° 4 52 29,000
* 01-00495-20032 10 1 1.94 15° 4 52 32,000

JEHEESHR320 4MZ (D) XA #42 (R) XK (€1) o *(1)hBEE.

JTI75 7%
How to Order

14

When you order, indicate SHR320 (D)x(R)x(@).

() is reference value.



SHR320

PIBIB#EE R Recommended Milling Conditions

BEEN SRR SN
NIt Hardened Steels Hardened Steels High Speed Steels
Work Material STAVAX - SKD61 SKD11 « ELMAX SKH - HAP
(~52HRC) (~62HRC) (~68HRC)
Fi TIRE BHATRE | TR TIRE BHARE | EIHIEE TIRE BHARE | EHIEE
SMF AR UndI:r Neck Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Dia. |Corner Radius Length
dpmm | demm | mm/min | min’ apmm | demm | mm/min | min’ dpmm | demm | mm/min | min’
05 0.1 1.5 0.008 0.2 1,500 | 50,000 | 0.005 0.15 800 | 50,000 | 0.003 0.1 600 | 50,000
' ' 2.5 0.006 0.15 1,000 | 40,000 | 0.005 0.1 500 | 40,000 | 0.003 0.05 300 | 40,000
1 0.1 3 0.012 0.4 2,000 | 40,000 | 0.007 0.25 1,000 | 40,000 | 0.006 0.15 800 | 35,000
0.2 5 0.008 0.3 1,500 | 30,000 | 0.005 0.15 800 | 30,000 | 0.004 0.1 400 | 25,000
15 0.1 4.5 0.015 0.6 2,500 | 35,000 [ 0.008 0.4 1,200 | 35,000 | 0.007 0.2 1,000 | 30,000
' 0.2 7.5 0.012 0.4 1,800 | 25,000 | 0.006 0.3 1,000 | 25,000 | 0.005 0.15 500 | 20,000
5 0.1 6 0.02 0.8 3,000 | 30,000 | 0.01 0.6 1,500 | 30,000 | 0.008 0.3 1,200 | 25,000
03 10 0.015 0.6 2,000 | 20,000 [ 0.008 0.4 1,000 | 20,000 | 0.006 0.2 600 | 18,000
KR ERIEHTESAM TN AL, BRIENARNMERIN TS E#H T,
X2 B LMRRHIN G Rt 7)o BRI B BN B EIRETEI LK.
MIFMI (RFEMI) EIEENIREEN FNIERRFYS.
#4 MMIRAFNHAMEMUNERNIRE, FRIERSEIREMTIRNTE,
X5 IELMERIM LRI MR A A TR
& %6 EINERHES AR,
Notes 3%1 Depth of Cut is for contour line milling as the value of reference. Please adjust it depending on machine rigidity and
machining method.
32 Ramping approach with angle 3° or smaller is recommended.
%3 Recommend leaving uniform finishing allowance on the machined surface in the pre-stage cutting (semi-finishing).
34 When cutting high load sections or complex shapes, it requires attention to condition setting and tool path.
%5 Adjust both spindle speed and feed at the same rate.
36 Qil mist coolant is recommended.
m]Iﬂ;tﬁ EHHIE (%E) THIRE Top of work material
O FER/NECBN#ITIN, BINLE (RE)HOEREE, R SNTEE

Surface for
semi-finishing

Q TIAREEE) T

Minimize the deflection of cutting edge.

When using small CBN End Mill, uniform finishing allowance (stock amount) is
important. -

BERNIE

Q HIT - PREMIERIABRIAN, PHENIIBNINRES i
TR, MmEmIREHMNIEE, FARUFMNINEES28MT
REFREE.

When tool is used on roughing and semi-finishing and it has a big abrasion,
finishing allowance (stock amount) on semi-finishing and finishing is increasing
and it affects tool life and cutting accuracy. Therefore, it is important to get
uniform stock amount in the pre-stage cutting.

W™
Surface for
finishing

O ZEVRTMBVRIE S URARAIK RS,
FEIRENE LB,
To understand the nature of the expansion of the

main spindle and machine posture transformation,
and take measures against them.

ERRAI
No uniformity at
corner area

N\
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&/ NMEMPO.LEEKINTHRENSREEE

High accuracy specifications pursued from the smallest diameter ¢ 0.1

CBNESKER ST
CBN Super High Precision Radius End Mill

SHPR400 o R

501 XRODI~ p3XR02 3 L2

Total 142 sizes

e

R aylediD

-0.001
-0.003

fI:% -Lé Features

R IMZ 4 )RS EREMT

Fine precision Small diameter 4-flute design realizes high precision

B SSMEEERMITIRKT

Tool design achieves high precision finishing

Bottom side )

+0.002mm|
-0.002mm| |

9M§’A§ Tolerance of outer diameter

D=1 0 ~-0.005 mm
1<D=<3 0 ~-0.007 mm

R%ﬂ%l’g" Corner R accuracy

+0.002 mm

90°
Peripheral side 9“%}]

W AR A ER )OSR W 47]1E8 M 0.1

Specialized tool design reduces cutting load 4-Flute from ¢ 0.1

P8R HZ75 Et]EI A fe

Force in the Z direction applied to the work piece

s 15 1.21 - "
25 MPO.1EERFB4T]E R
=2 2 Adopt 4-flute from ¢ 0.1 as the firstin
E g 0.5 0.59 the industry
0
SHPRA00 LIPS SEHL B R AR T R
Conventional é&ﬁ;‘"‘iiﬂ’\ﬂj Eﬁﬁ

1@% IE SHPR400 CD]. X R0.1 X3 Increased cutting efficiency and stable tool
Tool life are achieved in precise machining

MI##k: DC53 (60HRC)
Work material

RHBR: HE

Coolant: Oil mist

FHFIER: 40,000 min-1
Spindle speed

WEAEE: 1,600 mm/min
Feed

tIiRE: ap0.02 X ae 0.1 mm
Depth of cut

¢0.1xR0.01 RO.01
—

16



7]'] I$<1§IJ Machining case

STAVAX (52HRC)

Bty

STAVAX (52HRC) Micro needle

BMsE @ 2L +5 I TS BRI TIsHiE 2

=IH

RERY 7] S BUARIAR] LASE I S A5 E A KA (a1 T

Cutting edge with high machinability realizes high precision machining and long tool life even for
micro pin shapes that are difficult to maintain machining accuracy

INTA4HL

Work material

STAVAX

(52HRC)

IHRS: 15 X 15 mm

Work size

(NITEE 1.2 mm)

Machining depth

BEBER:

Coolant: Qil mist

BnTadE: 24/)\BF 534535

Total machining time: 24 hr 53 min

NIREE (i1 [mm]
Accuracy Unit
MEME BinE SE{E RE
Measuring position Target Actual Error
0.009 - 0.001
0.013 + 0.003
0.010
0.013 + 0.003
'b .h.‘ ‘A.Q ‘g‘l,’g","
§ 0 “ { Q. 504”"'
‘ ‘4‘ L 0.013 + 0.003
l
MITR FMIO® T =) 1NNE) HMI® BN
Process Roughing Roughing Roughing Roughing Finishing
ERTA MHRH430R SSPB220 SSPB220 SSR200 SHPR400
Tool ¢2 X R0.02 X 4 RO.2 X 1.2 RO.2 X 1.2 $0.3 X R0.02 X 1.5{90.3 X R0.02 X 1.5
E IR [min’]
el 20,000 40,000 40,000 40,000 40,000
L I 1,000 750 500 500 25 ~ 300
IR
ap X ae [mm] 0.01 X 0.5 ap 0.005 ap 0.005 ap 0.003 0.003 x 0.04
Depth of cut
RE [mm)
) 0.01 0.01 0.05 0.04 -
PNIEY{E] 8 % 3BT 1993 % 2\BY 455350 3B 51995 14/\B 505334
Machining time 8 min 3hr 19 min 2hr 45 min 3hr 51 min 14hr 50 min
XIEMLEA2ZTIA

%2 end mills used for finishing

17



I [m]
SHPR400 M*sszize ¢ 0.1 X R0O.01T ~ ¢ 3 X R0O.2 CBN HR

CBNEBERERLT] 142 FhIEAE

CBN Super High Precision Radius End Mill Total 142 sizes

B/\TIE G0, LM ATIE B3] T
EBRMTEENSHENR +0.002

4-flute corner radius end mill from Dia.0.1Tmm.
High precise type to pursue machining accuracy

B ——

0
0.005
0
0.007
¢D

o o
hASY AS3
TN
0O o
@ XAMFALNTITIRR, BETUIHIFEA! RIiEs THEMIEE.,
@ 7JZP0.1E2M47] ! RS T HATIHIRIN TREM G e NS E 4.
@ FHEAZETE -0.001mm E -0.003mm B 2um SEEIA, LiFEEEER M7,
@ New tool design has been developed to reduce the cutting resistance and upgrade the
finishing accuracy!
@ Realized 4-Flute type from ¢ 0.1! Achieved higher efficient machining and more stable
tool life in micro machining!
@ The shank diameter accuracy is 2pm (-0.001~-0.003), and also supports high precision shrink
fit holders.
$0.1 & $0.15 BEZIRHRO A LEEE B TI7]. 1EEETIHIRER.
Beware of stocks because there is no blade to the shaft center of endteeth of ¢ 0.1 and ¢ 0.15.
TITIFAR
Cutting edge shape
II#E Work Material
BEER
(~ 70HRC) H
Hardened Steel
O
JOEMEHIL (FHHE 15mm Bk, HSEEHAAT.) Rl IR AR
FaiEs (D)F{XES RBH¥E ((DESS @7+ (d2)ziz (7)3f (d)FZ (=S EM(BT)
Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00485-01002 0.2 0.04 0.09 15° 4 50 48,300
01-00485-01003 R0.01 0.3 0.04 0.09 15° 4 50 48,900
01-00485-01005 01 0.5 0.04 0.09 15° 4 50 49,800
01-00485-01022 ’ 0.2 0.04 0.09 15° 4 50 48,300
01-00485-01023 R0.02 0.3 0.04 0.09 15° 4 50 48,900
01-00485-01025 0.5 0.04 0.09 15° 4 50 49,800
01-00485-01522 0.2 0.06 0.14 15° 4 50 48,300
01-00485-01523 R0.02 0.3 0.06 0.14 15° 4 50 48,900
01-00485-01525 0.15 0.5 0.06 0.14 15° 4 50 49,800
01-00485-01532 ’ 0.2 0.06 0.14 15° 4 50 46,100
01-00485-01533 R0O.03 0.3 0.06 0.14 15° 4 50 46,800
01-00485-01535 0.5 0.06 0.14 15° 4 50 48,300
01-00485-02203 0.3 0.08 0.19 15° 4 50 36,800
01-00485-02205 R0.02 0.5 0.08 0.19 15° 4 50 36,800
01-00485-02210 02 1 0.08 0.19 15° 4 50 37,800
01-00485-02303 ’ 0.3 0.08 0.19 15° 4 50 33,000
01-00485-02305 R0.03 0.5 0.08 0.19 15° 4 50 33,000
01-00485-02310 1 0.08 0.19 15° 4 50 34,000
01-00485-03205 0.5 0.13 0.285 15° 4 50 36,300
01-00485-03207 0.75 0.13 0.285 15° 4 50 36,500
01-00485-03210 0.3 R0.02 1 0.13 0.285 15° 4 50 36,800
01-00485-03215 1.5 0.13 0.285 15° 4 50 37,200
01-00485-03220 2 0.13 0.285 15° 4 50 37,800
JBTEESHPRA00 41MZ (D) X142 (R) XF (01) o *(7)hBEE,
How to Order When you order, indicate SHPR400 (D)x(R)x(21). 3#%(7)is reference value.
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SHPR400

CBNESRERSHT]

CBN Super High Precision Radius End Mill

BB [ © mm /4% - B7T]

Unit [Size : mm / Retail Price : JPY]

=i (D)5ME RA+E ((AVEGS @71% (d2)3fz (r)Ef (A (BE=S EM(B7T)

Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00485-03405 0.5 0.13 0.285 15° 4 50 32,700
01-00485-03407 0.75 0.13 0.285 15° 4 50 32,900
01-00485-03410 0.3 R0.05 1 0.13 0.285 15° 4 50 33,000
01-00485-03415 1.5 0.13 0.285 15° 4 50 33,500
01-00485-03420 2 0.13 0.285 15° 4 50 34,000

* 01-00485-04205 0.5 0.24 0.37 15° 4 50 34,400
* 01-00485-04210 1 0.24 0.37 15° 4 50 34,700
* 01-00485-04215 R0.02 1.5 0.24 0.37 15° 4 50 35,000
* 01-00485-04220 2 0.24 0.37 15° 4 50 35,400
* 01-00485-04225 2.5 0.24 0.37 15° 4 50 36,000
* 01-00485-04405 0.5 0.24 0.37 15° 4 50 31,000
* 01-00485-04410 1 0.24 0.37 15° 4 50 31,200
* 01-00485-04415 0.4 R0.05 1.5 0.24 0.37 15° 4 50 31,200
* 01-00485-04420 2 0.24 0.37 15° 4 50 31,900
* 01-00485-04425 2.5 0.24 0.37 15° 4 50 32,400
* 01-00485-04505 0.5 0.24 0.37 15° 4 50 31,000
* 01-00485-04510 1 0.24 0.37 15° 4 50 31,200
* 01-00485-04515 RO.1 1.5 0.24 0.37 15° 4 50 31,200
* 01-00485-04520 2 0.24 0.37 15° 4 50 31,900
* 01-00485-04525 2.5 0.24 0.37 15° 4 50 32,400
* 01-00485-05205 0.5 0.3 0.46 15° 4 48 28,400
* 01-00485-05210 1 0.3 0.46 15° 4 50 28,600
* 01-00485-05215 R0.02 1.5 0.3 0.46 15° 4 50 28,800
* 01-00485-05220 2 0.3 0.46 15° 4 50 30,200
* 01-00485-05225 2.5 0.3 0.46 15° 4 50 31,600
* 01-00485-05405 0.5 0.3 0.46 15° 4 48 25,500
* 01-00485-05410 1 0.3 0.46 15° 4 50 25,700
* 01-00485-05415 0.5 R0.05 1.5 0.3 0.46 15° 4 50 26,000
* 01-00485-05420 2 0.3 0.46 15° 4 50 27,200
* 01-00485-05425 2.5 0.3 0.46 15° 4 50 28,400
* 01-00485-05505 0.5 0.3 0.46 15° 4 48 25,500
* 01-00485-05510 1 0.3 0.46 15° 4 50 25,700
* 01-00485-05515 RO.1 1.5 0.3 0.46 15° 4 50 26,000
* 01-00485-05520 2 0.3 0.46 15° 4 50 27,200
* 01-00485-05525 2.5 0.3 0.46 15° 4 50 28,400
* 01-00485-06205 0.5 0.3 0.56 15° 4 48 28,400
* 01-00485-06210 1 0.3 0.56 15° 4 50 28,600
* 01-00485-06215 R0.02 1.5 0.3 0.56 15° 4 50 28,800
* 01-00485-06220 2 0.3 0.56 15° 4 50 31,200
* 01-00485-06225 2.5 0.3 0.56 15° 4 50 31,500
* 01-00485-06405 0.5 0.3 0.56 15° 4 48 25,500
* 01-00485-06410 1 0.3 0.56 15° 4 50 25,700
* 01-00485-06415 0.6 R0.05 1.5 0.3 0.56 15° 4 50 26,000
* 01-00485-06420 2 0.3 0.56 15° 4 50 27,000
* 01-00485-06425 2.5 0.3 0.56 15° 4 50 28,400
* 01-00485-06505 0.5 0.3 0.56 15° 4 48 25,500
* 01-00485-06510 1 0.3 0.56 15° 4 50 25,700
* 01-00485-06515 RO.1 1.5 0.3 0.56 15° 4 50 26,000
* 01-00485-06520 2 0.3 0.56 15° 4 50 27,000
* 01-00485-06525 2.5 0.3 0.56 15° 4 50 28,400
* 01-00485-08215 1.5 0.56 0.76 15° 4 50 28,800
* 01-00485-08225 R0.02 2.5 0.56 0.76 15° 4 50 31,600
* 01-00485-08250 5 0.56 0.76 15° 4 53 32,700
* 01-00485-08415 1.5 0.56 0.76 15° 4 50 26,000
* 01-00485-08425 0.8 R0.05 2.5 0.56 0.76 15° 4 50 28,400
* 01-00485-08450 5 0.56 0.76 15° 4 53 29,300
* 01-00485-08515 1.5 0.56 0.76 15° 4 50 26,000
* 01-00485-08525 RO.1 2.5 0.56 0.76 15° 4 50 28,400
* 01-00485-08550 5 0.56 0.76 15° 4 53 29,300
* 01-00485-10201 1 0.7 0.95 15° 4 49 26,400
* 01-00485-10202 1 RO.02 2 0.7 0.95 15° 4 50 26,400
* 01-00485-10203 ’ 3 0.7 0.95 15° 4 50 26,400
* 01-00485-10205 5 0.7 0.95 15° 4 53 29,900
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SHPR400

CBNESRER ST

CBN Super High Precision Radius End Mill

FORMETR (FEZRFE 15mm W k. #EEEEELRE.)

B [ : mm / 1i& : BT]

Unit [Size : mm / Retail Price : JPY]

1T 755%
How to Order

20

When you order, indicate SHPR400 (D)x(R)x(21).

#%(7) is reference value.

- ] (D)5ME R+ (GAVEGS @71% (d2)3ifz (7)zfs (A (BE=S EM(B7T)

Code No. Dia. Corner Radius Under Neck Length Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
* 01-00485-10401 1 0.7 0.95 15° 4 49 23,800
* 01-00485-10402 R0.05 2 0.7 0.95 15° 4 50 23,800
* 01-00485-10403 ’ 3 0.7 0.95 15° 4 50 23,800
* 01-00485-10405 5 0.7 0.95 15° 4 53 26,900
* 01-00485-10501 1 0.7 0.95 15° 4 49 23,800
* 01-00485-10502 1 RO.1 2 0.7 0.95 15° 4 50 23,800
* 01-00485-10503 ’ 3 0.7 0.95 15° 4 50 23,800
* 01-00485-10505 5 0.7 0.95 15° 4 53 26,900
* 01-00485-10601 1 0.7 0.95 15° 4 49 23,800
* 01-00485-10602 RO.2 2 0.7 0.95 15° 4 50 23,800
* 01-00485-10603 3 0.7 0.95 15° 4 50 23,800
* 01-00485-10605 5 0.7 0.95 15° 4 53 26,900
* 01-00485-15202 2 1 1.45 15° 4 52 31,100
* 01-00485-15203 R0.02 3 1 1.45 15° 4 52 31,100
* 01-00485-15204 ’ 4.5 1 1.45 15° 4 52 31,100
* 01-00485-15207 7.5 1 1.45 15° 4 52 35,300
* 01-00485-15402 2 1 1.45 15° 4 52 28,000
* 01-00485-15403 R0.05 3 1 1.45 15° 4 52 28,000
* 01-00485-15404 4.5 1 1.45 15° 4 52 28,000
* 01-00485-15407 15 7.5 1 1.45 15° 4 52 31,700
* 01-00485-15502 ’ 2 1 1.45 15° 4 52 28,000
* 01-00485-15503 RO.1 3 1 1.45 15° 4 52 28,000
* 01-00485-15504 4.5 1 1.45 15° 4 52 28,000
* 01-00485-15507 7.5 1 1.45 15° 4 52 31,700
* 01-00485-15602 2 1 1.45 15° 4 52 28,000
* 01-00485-15603 RO.2 3 1 1.45 15° 4 52 28,000
* 01-00485-15604 ’ 4.5 1 1.45 15° 4 52 28,000
* 01-00485-15607 7.5 1 1.45 15° 4 52 31,700
* 01-00485-20203 3 1.2 1.94 15° 4 53 32,100
* 01-00485-20204 R0.02 4 1.2 1.94 15° 4 53 32,100
* 01-00485-20206 6 1.2 1.94 15° 4 53 32,100
* 01-00485-20210 10 1.2 1.94 15° 4 53 35,800
* 01-00485-20403 3 1.2 1.94 15° 4 53 28,800
* 01-00485-20404 R0.05 4 1.2 1.94 15° 4 53 28,800
* 01-00485-20406 ’ 6 1.2 1.94 15° 4 53 28,800
* 01-00485-20410 2 10 1.2 1.94 15° 4 53 32,200
* 01-00485-20503 3 1.2 1.94 15° 4 53 28,800
* 01-00485-20504 RO.1 4 1.2 1.94 15° 4 53 28,800
* 01-00485-20506 6 1.2 1.94 15° 4 53 28,800
* 01-00485-20510 10 1.2 1.94 15° 4 53 32,200
* 01-00485-20603 3 1.2 1.94 15° 4 53 28,800
* 01-00485-20604 RO.2 4 1.2 1.94 15° 4 53 28,800
* 01-00485-20606 6 1.2 1.94 15° 4 53 28,800
* 01-00485-20610 10 1.2 1.94 15° 4 53 32,100
* 01-00485-30406 6 1.8 2.85 15° 6 53 37,200
* 01-00485-30409 R0.05 9 1.8 2.85 15° 6 53 38,000
* 01-00485-30412 12 1.8 2.85 15° 6 63 38,800
* 01-00485-30415 15 1.8 2.85 15° 6 63 39,600
* 01-00485-30506 6 1.8 2.85 15° 6 53 37,200
* 01-00485-30509 3 RO.1 9 1.8 2.85 15° 6 53 38,000
* 01-00485-30512 12 1.8 2.85 15° 6 63 38,800
* 01-00485-30515 15 1.8 2.85 15° 6 63 39,600
* 01-00485-30606 6 1.8 2.85 15° 6 53 37,200
* 01-00485-30609 RO.2 9 1.8 2.85 15° 6 53 38,000
* 01-00485-30612 ' 12 1.8 2.85 15° 6 63 38,800
* 01-00485-30615 15 1.8 2.85 15° 6 63 39,600

755 IEHEESHPRA00 5Mz (D) X MA442 (R) X3 (&1) o (1) REEE



SHPR400

PIBIB#EE R Recommended Milling Conditions

SRR R N
T#tkt Hardened Steels Hardened Steels High Speed Steels
Work Material STAVAX - SKD61 SKD11 « ELMAX SKH « HAP
(~52HRC) (~62HRC) (~68HRC)
e | ome | iRE HAEE | TWIDE R HEEE | THIGE R HAE | TWIDE
9|‘_1§ Corner | Under Neck L(:ﬁ{f)/ Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Dia. Radius Length D (9MF)
apmm demm | mm/min min’' adpmm demm | mm/min min’' ap mm demm | mm/min min”'
0.2 2 0.002 | 0.015 320 | 50,000 | 0.002 | 0.01 240 | 50,000 0.001 | 0.01 120 | 50,000
R0.01| 0.3 B 0.002 | 0.015 240 | 50,000 | 0.001 | 0.01 160 | 50,000  0.001 | 0.01 60 | 50,000
01 0.5 5 0.002 | 0.01 240 | 50,000 | 0.001 | 0.01 160 | 50,000 0.001 | 0.01 60 | 50,000
0.2 2 0.002 | 0.015 400 | 50,000 | 0.002 | 0.01 300 | 50,000 | 0.001 | 0.01 200 | 50,000
R0.02| 0.3 3 0.002 | 0.015 300 | 50,000 0.001 | 0.01 200 |50,000| 0.001 | 0.01 100 | 50,000
0.5 5 0.002 | 0.01 300 | 50,000 | 0.001 | 0.01 200 | 50,000 | 0.001 | 0.01 100 | 50,000
0.2 1.3 0.003 | 0.02 500 | 50,000 | 0.003 | 0.02 400 | 50,000 [ 0.002 | 0.015 300 | 50,000
R0.02| 0.3 2 0.003 | 0.02 400 | 50,000 | 0.003 | 0.02 300 | 50,000 | 0.002 | 0.015 200 | 50,000
015 0.5 3.3 0.002 | 0.02 400 | 50,000 | 0.002 | 0.02 300 | 50,000 | 0.001 | 0.015 200 | 50,000
0.2 1.3 0.003 | 0.02 500 | 50,000 | 0.003 | 0.02 400 | 50,000 0.002 | 0.015 300 | 50,000
R0.03| 0.3 2 0.003 | 0.02 400 | 50,000 [ 0.003 | 0.02 300 | 50,000| 0.002 | 0.015 200 | 50,000
0.5 3.3 0.002 | 0.02 400 | 50,000 | 0.002 | 0.02 300 | 50,000 0.001 | 0.015 200 | 50,000
0.3 1.5 0.003 | 0.03 800 | 50,000 | 0.003 | 0.03 700 | 50,000 0.002 | 0.02 500 | 50,000
R0.02 | 0.5 2.5 0.003 | 0.03 600 | 50,000 | 0.003 | 0.03 600 | 50,000| 0.002 | 0.02 400 | 50,000
0.2 1 5 0.003 | 0.02 400 | 50,000 [ 0.003 | 0.02 400 | 50,000 0.002 | 0.01 200 | 50,000
0.3 1.5 0.003 | 0.03 800 | 50,000 | 0.003 | 0.03 700 | 50,000 0.002 | 0.02 500 | 50,000
R0.03| 0.5 2.5 0.003 | 0.03 600 | 50,000 | 0.003 | 0.03 600 | 50,000 0.002 | 0.02 400 | 50,000
1 5 0.003 | 0.02 400 | 50,000 | 0.003 | 0.02 400 | 50,000| 0.002 | 0.01 200 | 50,000
0.5 1.7 0.003 | 0.05 800 | 50,000| 0.003 | 0.05 700 |50,000| 0.002 | 0.03 500 | 50,000
0.75 2.5 0.003 | 0.05 800 | 50,000 | 0.003 | 0.05 640 | 50,000 | 0.002 | 0.03 480 | 50,000
R0.02 | 1 3.3 0.003 | 0.05 800 | 50,000 | 0.003 | 0.05 640 | 50,000 | 0.002 | 0.03 480 | 50,000
1.5 5 0.003 | 0.03 640 | 50,000 | 0.003 | 0.03 480 |50,000| 0.002 | 0.02 320 | 50,000
03 2 6.7 0.003 | 0.03 640 | 50,000 | 0.003 | 0.03 480 | 50,000 | 0.002 | 0.02 320 | 50,000
0.5 1.7 0.003 | 0.05 1,000 | 50,000 | 0.003 | 0.05 800 | 50,000 0.002 | 0.03 600 | 50,000
0.75 2.5 0.003 | 0.05 1,000 | 50,000 | 0.003 | 0.05 800 | 50,000 0.002 | 0.03 600 | 50,000
R0.05 | 1 3.3 0.003 | 0.05 1,000 | 50,000 | 0.003 | 0.05 800 |50,000| 0.002 | 0.03 600 | 50,000
1.5 5 0.003 | 0.03 800 | 50,000 [ 0.003 | 0.03 600 | 50,000 | 0.002 | 0.02 400 | 50,000
2 6.7 0.003 | 0.03 800 | 50,000 [ 0.003 | 0.03 600 | 50,000 | 0.002 | 0.02 400 | 50,000
0.5 1.3 0.004 | 0.1 900 | 50,000 | 0.004 | 0.1 800 | 50,000 0.003 | 0.08 600 | 50,000
1 2.5 0.004 | 0.1 900 | 50,000 | 0.004 | 0.1 800 | 50,000| 0.003 | 0.08 600 | 50,000
R0.02 | 1.5 3.8 0.004 | 0.1 900 |50,000| 0.004 | 0.1 800 | 50,000 | 0.003 | 0.08 600 | 50,000
2 5 0.004 | 0.08 800 | 50,000 | 0.004 | 0.08 700 | 50,000 | 0.003 | 0.05 500 | 50,000
2.5 6.3 0.004 | 0.08 800 | 50,000 0.004 | 0.08 700 |50,000| 0.003 | 0.05 500 | 50,000
0.5 1.3 0.005 | 0.1 1,100 | 50,000 | 0.005 | 0.1 1,000 | 50,000 | 0.004 | 0.08 800 | 50,000
1 2.5 0.005 | 0.1 1,100 | 50,000 0.005 | 0.1 1,000 | 50,000 | 0.004 | 0.08 800 | 50,000
0.4 |R0.05| 1.5 3.8 0.005 | 0.1 1,100 | 50,000 | 0.005 | 0.1 1,000 | 50,000 | 0.004 | 0.08 800 | 50,000
2 5 0.005 | 0.08 1,000 | 50,000 0.005 | 0.08 800 | 50,000 0.004 | 0.05 600 | 50,000
2.5 6.3 0.005 | 0.08 1,000 | 50,000 | 0.005 | 0.08 800 | 50,000| 0.004 | 0.05 600 | 50,000
0.5 1.3 0.008 | 0.1 1,200 | 50,000 | 0.008 | 0.1 1,100 | 50,000 | 0.005 | 0.08 900 | 50,000
1 2.5 0.008 | 0.1 1,200 | 50,000 | 0.008 | 0.1 1,100 | 50,000 | 0.005 | 0.08 900 | 50,000
RO.1 1.5 3.8 0.008 | 0.1 1,200 | 50,000 0.008 | 0.1 1,100 | 50,000 | 0.005 | 0.08 900 | 50,000
2 5 0.005 | 0.08 1,200 | 50,000 | 0.005 | 0.08 | 1,100 | 50,000 | 0.004 | 0.05 900 | 50,000
2.5 6.3 0.005 | 0.08 1,200 | 50,000 | 0.005 | 0.08 1,700 | 50,000 | 0.004 | 0.05 900 | 50,000
0.5 1 0.005 | 0.15 1,000 | 50,000 0.005 | 0.15 1,000 | 50,000| 0.003 | 0.1 800 | 50,000
1 2 0.005 | 0.15 1,000 | 50,000 0.005 | 0.15 1,000 | 50,000| 0.003 | 0.1 800 | 50,000
R0.02| 1.5 3 0.005 | 0.15 1,000 | 50,000 0.005 | 0.15 1,000 | 50,000 0.003 | 0.1 800 | 50,000
2 4 0.005 | 0.1 1,000 | 50,000 0.005 | 0.1 1,000 | 50,000| 0.003 | 0.08 800 | 50,000
05 2.5 5 0.005 | 0.08 1,000 | 50,000 0.005 | 0.08 1,000 | 50,000| 0.003 | 0.05 800 | 50,000
0.5 1 0.01 0.15 1,200 | 50,000 [ 0.01 0.15 1,200 | 50,000 | 0.007 | 0.1 1,000 | 50,000
1 2 0.01 0.15 1,200 | 50,000 [ 0.01 0.15 1,200 | 50,000 | 0.007 | 0.1 1,000 | 50,000
R0.05| 1.5 3 0.01 0.15 1,200 | 50,000 | 0.01 0.15 1,200 | 50,000 [ 0.007 | 0.1 1,000 | 50,000
2 4 0.007 | 0.12 1,200 | 50,000 | 0.007 | 0.12 1,200 | 50,000 | 0.005 | 0.08 1,000 | 50,000
2.5 5 0.007 | 0.1 1,200 | 50,000 | 0.007 | 0.1 1,200 | 50,000 | 0.005 | 0.07 1,000 | 50,000
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SHPR400

HIHIS#E%E R Recommended Milling Conditions

SRR R s
MTHtkt Hardened Steels Hardened Steels High Speed Steels
Work Material STAVAX - SKD61 SKD11 « ELMAX SKH « HAP
(~52HRC) (~62HRC) (~68HRC)
Bz Fig TIRE HARE | EHIER TIRE HARE | EMIER TIRE HHARE | EHIEE
oMF c = = LGRK) / Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Dia. orner Under Neck D (4M)
Radius Length
apmm demm | mm/min min’' apmm demm | mm/min min’' adp mm demm | mm/min min”'
0.5 1 0.02 0.15 | 1,600 | 50,000| 0.02 0.15 | 1,500 | 50,000 0.01 0.1 1,400 | 50,000
1 2 0.02 0.15 | 1,600 | 50,000 | 0.02 0.15 | 1,500 | 50,000 0.01 0.1 1,400 | 50,000
0.5 | RO.1 1.5 3 0.02 0.15 | 1,600 | 50,000| 0.02 0.15 | 1,500 | 50,000 0.01 0.1 1,400 | 50,000
2 4 0.01 0.12 | 1,600 |50,000| 0.01 0.12 | 1,500 |50,000| 0.008 | 0.08 | 1,400 |50,000
2.5 5 0.008 | 0.1 1,600 | 50,000| 0.008 | 0.1 1,500 | 50,000 0.005| 0.07 | 1,400 |50,000
0.5 0.8 0.005 | 0.18 | 1,200 |50,000| 0.005| 0.18 | 1,200 |50,000| 0.003 | 0.15 | 1,000 |50,000
1 1.7 0.005 | 0.18 | 1,200 |50,000| 0.005| 0.18 | 1,200 |50,000| 0.003 | 0.15 | 1,000 |50,000
R0.02| 1.5 2.5 0.005 | 0.18 | 1,200 |50,000| 0.005| 0.18 | 1,200 |50,000| 0.003 | 0.15 | 1,000 | 50,000
2 3.3 0.005 | 0.18 | 1,200 |50,000| 0.005| 0.18 | 1,200 |50,000| 0.003 | 0.15 | 1,000 | 50,000

2.5 4.2 0.005 | 0.15 | 1,200 |50,000| 0.005| 0.15 | 1,200 |50,000| 0.003 | 0.12 | 1,000 | 50,000
0.5 0.8 0.01 0.18 | 1,400 |50,000| 0.01 0.18 | 1,400 |50,000| 0.007 | 0.15 | 1,200 | 50,000

1 1.7 0.01 0.18 | 1,400 | 50,000 | 0.01 0.18 | 1,400 |50,000| 0.007 | 0.15 | 1,200 | 50,000
0.6 | R0O.05| 1.5 2.5 0.01 0.18 | 1,400 | 50,000 | 0.01 0.18 | 1,400 |50,000| 0.007 | 0.15 | 1,200 | 50,000
2 3.3 0.01 0.18 | 1,400 | 50,000 | 0.01 0.18 | 1,400 |50,000| 0.007 | 0.15 | 1,200 | 50,000

2.5 4.2 0.01 0.15 | 1,400 |50,000| 0.01 0.15 | 1,400 |50,000| 0.007 | 0.12 | 1,200 |50,000
0.5 0.8 0.02 0.2 1,800 | 50,000 | 0.02 0.18 | 1,600 | 50,000 | 0.01 0.15 | 1,400 | 50,000

1 1.7 0.02 0.2 1,800 | 50,000 | 0.02 0.18 | 1,600 |50,000| 0.01 0.15 | 1,400 | 50,000
RO.1 1.5 2.5 0.02 0.2 1,800 | 50,000 | 0.02 0.18 | 1,600 | 50,000 | 0.01 0.15 | 1,400 | 50,000
2 3.3 0.02 0.2 1,800 | 50,000 | 0.02 0.18 | 1,600 |50,000| 0.01 0.15 | 1,400 | 50,000

2.5 4.2 0.02 0.18 | 1,800 | 50,000 | 0.02 0.15 | 1,600 | 50,000 | 0.01 0.12 | 1,400 | 50,000
1.5 1.9 0.005 | 0.2 1,400 |45,000| 0.005| 0.2 1,400 [45,000| 0.003 | 0.1 1,000 |40,000
R0.02| 25 3.1 0.005 | 0.2 1,400 |45,000| 0.005| 0.2 1,400 |45,000| 0.003 | 0.1 1,000 | 40,000
5 6.3 0.005 | 0.1 1,400 |45,000| 0.005| 0.1 1,400 |45,000| 0.003 | 0.05 | 1,000 |40,000
1.5 1.9 0.01 0.25 | 1,800 |45,000| 0.01 0.2 1,600 |45,000| 0.007 | 0.1 1,200 | 40,000
0.8 | R0O.05| 2.5 3.1 0.01 0.25 | 1,800 |45,000| 0.01 0.2 1,600 |45,000| 0.007 | 0.1 1,200 | 40,000
5 6.3 0.01 0.2 1,800 | 45,000 0.01 0.15 | 1,600 | 45,000 0.005| 0.1 1,200 | 40,000
1.5 1.9 0.02 0.3 2,200 | 45,000| 0.02 0.2 1,800 |45,000| 0.01 0.1 1,400 | 40,000
RO.1 2.5 3.1 0.02 0.3 2,200 | 45,000 0.02 0.2 1,800 | 45,000 0.01 0.1 1,400 | 40,000

5 6.3 0.01 0.2 2,200 |45,000| 0.01 0.15 | 1,800 | 45,000 0.005| 0.1 1,400 | 40,000

1 1 0.005| 0.4 1,400 | 40,000| 0.005| 0.3 1,400 |40,000| 0.005| 0.2 1,200 | 36,000

R0.02 2 2 0.005 | 04 1,400 | 40,000| 0.005| 0.3 1,400 | 40,000 0.005| 0.2 1,200 | 36,000
3 3 0.005 | 0.3 1,400 | 40,000 | 0.005 | 0.2 1,400 | 40,000| 0.005 | 0.1 1,200 | 36,000

5 5 0.005| 0.3 1,400 | 40,000| 0.005| 0.2 1,400 140,000| 0.005| 0.1 1,200 | 36,000

1 1 0.015| 04 2,000 | 40,000 | 0.01 0.3 1,600 |[40,000| 0.01 0.2 1,200 | 36,000

R0.05 2 2 0.015| 04 2,000 | 40,000 0.01 0.3 1,600 | 40,000 0.01 0.2 1,200 | 36,000
3 3 0.015| 0.3 2,000 | 40,000 0.01 0.2 1,600 |40,000| 0.01 0.1 1,200 | 36,000

1 5 5 0.01 0.3 1,800 |40,000| 0.01 0.2 1,600 140,000| 0.005| 0.1 1,200 | 36,000
1 1 0.02 0.4 2,200 | 40,000| 0.02 0.3 2,000 | 40,000 | 0.01 0.2 1,500 | 36,000

RO.1 2 2 0.02 0.4 2,200 [ 40,000 0.02 0.3 2,000 {40,000 0.01 0.2 1,500 | 36,000
3 3 0.02 0.3 2,200 | 40,000 0.02 0.2 2,000 | 40,000 0.01 0.1 1,500 | 36,000

5 5 0.015| 0.3 2,200 [40,000| 0.015| 0.2 2,000 [40,000| 0.007 | 0.1 1,500 | 36,000

1 1 0.03 0.4 2,500 |40,000| 0.03 0.3 2,000 | 40,000 | 0.01 0.2 1,500 | 36,000

RO.2 2 2 0.03 0.4 2,500 {40,000 0.03 0.3 2,000 {40,000 0.01 0.2 1,500 | 36,000
3 3 0.02 0.3 2,500 | 40,000 (| 0.02 0.2 2,000 | 40,000 0.01 0.1 1,500 | 36,000

5 5 0.02 0.3 2,500 [40,000| 0.02 0.2 2,000 [40,000| 0.007 | 0.1 1,500 |36,000

2 1.3 0.005 | 0.6 2,200 |36,000| 0.005| 0.5 1,800 [30,000| 0.005| 0.3 1,300 | 24,000
R0.02 3 2 0.005 | 0.6 2,200 |36,000| 0.005| 0.5 1,800 |30,000| 0.005| 0.3 1,300 | 24,000
4.5 3 0.005 | 0.6 2,200 | 36,000 | 0.005 | 0.5 1,800 |30,000| 0.005 | 0.3 1,200 | 24,000

15 7.5 5 0.005 | 0.5 2,000 |36,000| 0.005| 0.4 1,700 130,000 0.005| 0.2 1,200 |24,000
2 1.3 0.02 0.6 2,500 | 36,000 | 0.02 0.5 2,000 |30,000| 0.01 0.3 1,500 | 24,000
R0.05 3 2 0.02 0.6 2,500 |36,000| 0.02 0.5 2,000 |30,000| 0.01 0.3 1,500 | 24,000
4.5 3 0.02 0.6 2,500 | 36,000 0.01 0.5 2,000 | 30,000 0.01 0.3 1,500 | 24,000

7.5 5 0.02 0.5 2,400 |[36,000| 0.01 0.4 2,000 |30,000| 0.01 0.2 1,400 | 24,000
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SHPR400

PIBIB#EE R Recommended Milling Conditions

R SRR EEW
piji vy S Hardened Steels Hardened Steels High Speed Steels
Work Material STAVAX « SKD61 SKD11 « ELMAX SKH « HAP
(~52HRC) (~62HRC) (~68HRC)
Bz Fig TIRE HARE | EHIER TIRE HARE | EMIER TIRE HHARE | EHIEE
oMF - = LGRK) / Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
. Corner | Under Neck =
Dia. Radius Length D (9MF)
dp mm demm | mm/min min’' adpmm demm | mm/min min’' adp mm demm | mm/min min’'
2 1.3 0.04 0.6 4,000 | 36,000 0.03 0.5 3,200 | 30,000 0.015| 0.3 2,000 | 24,000
RO 3 2 0.04 0.6 3,500 | 36,000 0.03 0.5 2,800 | 30,000 0.015| 0.3 1,800 | 24,000
’ 4.5 3 0.04 0.6 3,500 |36,000| 0.03 0.5 2,800 |30,000| 0.01 0.3 1,800 | 24,000
15 7.5 5 0.03 0.5 3,000 | 36,000 0.02 0.4 2,500 | 30,000 0.01 0.2 1,600 | 24,000
’ 2 1.3 0.04 0.6 4,000 | 36,000 0.03 0.5 3,200 | 30,000 0.015| 0.3 2,000 | 24,000
RO.2 3 2 0.04 0.6 3,500 | 36,000 0.03 0.5 2,800 | 30,000 0.015| 0.3 1,800 | 24,000
' 4.5 3 0.04 0.6 3,500 |36,000| 0.03 0.5 2,800 |30,000| 0.01 0.3 1,800 | 24,000
7.5 5 0.03 0.5 3,000 | 36,000 | 0.02 0.4 2,500 | 30,000 0.01 0.2 1,600 | 24,000
3 1.5 0.005 | 0.8 2,500 | 30,000 0.005| 0.7 2,000 | 24,000 0.005| 04 1,200 | 16,000
R0.02 4 2 0.005 | 0.8 2,300 | 30,000 0.005| 0.7 1,800 | 24,000| 0.005| 0.4 1,100 | 16,000
' 6 3 0.005 | 0.8 2,300 |30,000| 0.005| 0.7 1,800 |24,000| 0.005 0.4 1,100 | 16,000
10 5 0.005 | 0.6 2,200 | 30,000 0.005| 0.5 1,700 |24,000| 0.005| 0.3 1,000 | 16,000
3 1.5 0.025| 0.8 2,700 | 30,000 0.02 0.7 2,200 | 24,000 0.015| 04 1,300 | 16,000
R0.05 4 2 0.025 | 0.8 2,700 | 30,000 0.02 0.7 2,200 | 24,000 0.015| 0.3 1,300 | 16,000
' 6 3 0.025| 0.8 2,700 |30,000| 0.02 0.7 2,200 |24,000| 0.015 0.3 1,300 | 16,000
2 10 5 0.02 0.6 2,500 |30,000| 0.015| 0.5 2,000 | 24,000 0.01 0.3 1,200 | 16,000
3 1.5 0.05 0.8 4,000 |30,000| 0.04 0.7 3,200 | 24,000 0.02 0.4 1,500 | 16,000
RO.1 4 2 0.05 0.8 3,500 | 30,000 | 0.04 0.7 2,800 |24,000| 0.02 0.3 1,500 | 16,000
' 6 3 0.04 0.8 3,500 | 30,000 0.03 0.7 2,800 |24,000| 0.02 0.3 1,500 | 16,000
10 5 0.03 0.6 3,000 |30,000(| 0.02 0.5 2,400 | 24,000 0.01 0.3 1,300 | 16,000
3 1.5 0.05 0.8 4,000 |30,000| 0.04 0.7 3,200 | 24,000| 0.02 0.4 1,500 | 16,000
RO.2 4 2 0.05 0.8 3,500 | 30,000 | 0.04 0.7 2,800 |24,000| 0.02 0.3 1,500 | 16,000
’ 6 3 0.04 0.8 3,500 | 30,000 0.03 0.7 2,800 |24,000| 0.02 0.3 1,500 | 16,000
10 5 0.03 0.6 3,000 | 30,000 0.02 0.5 2,400 | 24,000 0.01 0.3 1,300 | 16,000
6 2 0.03 1 2,700 | 24,000 0.02 0.85 | 2,200 |20,000| 0.015| 0.6 1,300 | 12,000
R0.05 9 3 0.03 1 2,700 | 24,000 0.02 0.85 | 2,200 |20,000| 0.015| 0.6 1,300 | 12,000
’ 12 4 0.03 0.85 | 2,700 | 24,000| 0.02 0.7 2,200 |20,000| 0.015 0.5 1,300 | 12,000
15 5 0.02 0.85 | 2,500 |24,000| 0.02 0.7 2,000 | 20,000 0.01 0.5 1,200 | 12,000
6 2 0.05 1 4,000 |24,000| 0.04 0.85 | 3,200 |20,000| 0.02 0.6 1,500 | 12,000
3 RO.1 9 3 0.05 1 3,500 | 24,000 | 0.04 0.85 | 2,800 |20,000| 0.02 0.6 1,500 | 12,000
’ 12 4 0.04 0.85 | 3,500 |24,000| 0.04 0.7 2,800 |20,000| 0.02 0.5 1,500 | 12,000
15 5 0.03 0.85 | 3,000 |24,000| 0.03 0.7 2,400 | 20,000 0.015| 0.5 1,300 | 12,000
6 2 0.05 1 4,000 | 24,000| 0.04 0.85 | 3,200 |20,000| 0.02 0.6 1,500 | 12,000
RO.2 9 3 0.05 1 3,500 |24,000| 0.04 0.85 | 2,800 |20,000| 0.02 0.6 1,500 | 12,000
' 12 4 0.04 0.85 | 3,500 |24,000| 0.04 0.7 2,800 |20,000| 0.02 0.5 1,500 | 12,000
15 5 0.03 0.85 | 3,000 |24,000| 0.03 0.7 2,400 | 20,000 0.015| 0.5 1,300 | 12,000
X1 PIREATREII. BINIRNSEE, EREVANE. EREENMIRZRH#ITELS AR,
X2 IRENapRTHAIRE, aeRREBINRE,
#3 ATHRGMENMIE, FNI (PEND HEIEENIREFRFNS.
¥4 RAFUIHIBEAKRNEML, BHEESEIRENTIRNTE.
5 Ghm TR AR 7] Rt 7] 5 o
¥6 REHRTIN, BELMERML R MR HARE, THETRIMEE, BLIERIEEZREE,
KT BIWERRERAS .
& x %1 Depth of Cut shows maximum value for semi-finishing and finishing. Adjust milling conditions depending

Notes

on rigidity of machine, desired accuracy and milling shape.
%2 Depth of Cut : ap = Axial Depth of Cut / ae = Radial Depth of Cut.
%3 To achieve better cutting surface, obtain uniform stock amount on cutting surface in semi-finishing.
¥4 When machining at high load area, such as corners, please pay attention to set cutting condition and
tool paths.
35 Recommend to apply helical or ramping for approaching into axial direction.

36 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of

a machine.
%7 We recommend using oil mist coolant.
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Single flute for hardened steel machining achieves high precision finishing on plane surface

CBNERINITAE ST

CBN Super Surface End Mill

SSF120 o 1] A

¢ 0.2 X R0O.05~ ¢ 2 X RO.1 HE O M

Total 9 sizes

fI:% -l-_é Features
JEREfEIT A7) Ot S SR EREE M T

Bottom surface finishing Unique cutting edge design achieves high precise bottom surface finishing

Bl HIETIRTIN R T E R — H =NMEt

Single flute design suppresses chattering at end cutting edge High rigidity tool design
SSF120RT 7] 27 =REERT]
KM SEEREMT FEERE
SSF120 suppresses 2-flute occurs steps by
chattering and realizes high run out

accuracy on bottom surface

1
1
1
1
1
1
1
1
1
1
1
h

, SRFHRIME A R 5T A 20°
Left-handed 20°helix angle

Ty v \ : \ increases tool rigidity

No step A

W SE TSR
Peripheral cutting edge with back taper design
@k T]

>5r120 e enal 0 7 e I A TR e B

f RTJIKR,
SMNE T R R B SIS BB AR DY S e
SKILE RN T E R
Adopted strong back taper shape for peripheral
cutting edge to suppress chattering that occurred by
increasing cutting load.

Realizes a stable cutting surface through reducing
cutting load.

=H! EIH!
BHRT] IR P N
Milling by point reduce the Cutting load is large due to
chattering surface machining
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7]'] I$<1§IJ 1 Machining case 1

DC53 (60HRC) frhOLER DC53 (60HRC) Micro pocket

EEMIEZRATIA
Sy O TSI E AR Ra 0.007 um

Surface roughness of Ra0.007um is achieved by
pocket processing using a specialized tool for bottom surface machining

MTHE: DC53 (60HRC) _, 2 0:007
Work material Surface roughness: Rz 0.070 um

THRY: 10 X 6 mm : 1 Ra 0.007 pm
Work size (}JDI%_'EE 2 mm)

Machining depth

fERITA SSF120

BEAR: SHE Tool $0.8 X R0.05 X 2
Coolant: Oil mist
wwmTeha: 1/)\BY 363§ SEBESE [min'] 35,000

Finishing machining time: 1 hr 36 min Rl O

LA R E [mm/min]
Feed = 150
. llEm:0.01 X 0.01
PIRE Side
ap X a
DFe)pth oe} [chT : SEE:0.003 X 0.005
Flat

7.."] I7§<1§u2 Machining case 2

DC53 (60HRC) f=EmEHnL DC53 (60HRC) Mirror finishing

LI E] LUB M R SY X FHIEE
EFHEIXE Rz0.0163 um

Achieves a high surface roughness of Rz0.0163um
that clearly reflects letters on the machined surface

mI#i: DC53 (60HRC)

Work material

I#HRS: 15 X 15 mm

Work size

RILURIBI R 59 F

Letters are clearly reflected

BHER: SHE JASDACGO
Coolant : Oil mist ¢ netod‘l' ;-'; Dany
EmIeta : 30 435
Total machining time : 30 min

nm & =367 um Pt=357nm 27~ =100nm ﬁﬁla SSF1 20

4 Tool ¢ 0.5 X R0.05 X 0.25

P NAVNAVAd N 5 P o /“f\ ooy FAHIZIR [min'] 120.000

B =7, i s TN PR AT v \/"V‘\/j = Spindle speed ’

5 LA R FE [mm/min]

20 40 60 20 ‘CIlO 120 140 160 180 ZCIlD 220 240 260 280 360 320 340 360um FEEd 300
Ve RE - TIRE
St oo, 00168 ap * ae 0002 x 0,005
9 . . H Depth of cut
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SSF1 20 ﬂl-ijﬁlgzize ¢ 0.2 X RO.05 ~ ¢ 2 X RO.1 CBN

CBNEBfEMTAREL%: 7] $ 9 MR

CBN Super Surface End Mill Total 9 sizes

R A S 7] B A T A% ) b -20° Rﬁ
ERTERENFEESIINTI A0 0| h4
Single flute end mill for hardened steels
Specialized f te finishi flat surf

pecialized for accurate finishing on flat surface \’

R*0.005

A = 2
ST

e
i |
F L 1

~
o
hSY

=]
o
S

O SEABFAMINMEEENT.

@ XF NS TOOL IR RME A R, KRIRERIMNTRE,
@ Appropriate for datum plane machining on precision machining.

@ NS original design and corner R to realize stable machining surface.

IIME Work Material

SEEN :
(~ 70HRO) H TR
Hardened Steel Cutting edge shape
(©)
BAL [F4E : mm / 14§ : BTl
Unit [Size : mm / Retail Price : JPY]
P (D)spZ RAFE @7 @nFK (d2)3iiiz (1)Enf (A (BES S EM(B7T)
Code No. Dia. Corner Radius Length of Cut Under Neck Length Neck Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
01-00470-00020 0.2 R0.05 0.1 0.5 0.19 15° 4 50 35,000
01-00470-00030 0.3 R0.05 0.15 0.75 0.28 15° 4 50 30,000
01-00470-00040 04 R0.05 0.2 1 0.37 15° 4 50 25,000
01-00470-00050 0.5 RO.05 0.25 1.25 0.46 15° 4 50 22,000
01-00470-00060 0.6 R0.05 0.3 1.5 0.56 15° 4 50 24,000
01-00470-00080 0.8 RO.05 0.4 2 0.76 15° 4 50 23,000
01-00470-00100 1 RO.1 0.5 2.5 0.95 15° 4 50 22,000
01-00470-00150 1.5 RO.1 0.75 3.8 1.45 15° 4 52 23,000
01-00470-00200 2 RO.1 1 5 1.94 15° 4 52 25,000
T I8RESSF120 SMED). H(T)NBEE,
How to Order When you order, indicate SSF120 (D) #%(7) is reference value.
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SSF120

PIBIB#EE R Recommended Milling Conditions

IR « EEH
InTAtH Hardened Steels + High Speed Steels
Work Material STAVAX - SKD11 « SKH
(~68HRC)
TIRE BHATREE TR
PINES Depth of Cut Feed Spindle Speed
Dia.
dp mm de mm mm/min min”

0.2 0.002 0.003 50 60,000
0.3 0.002 0.003 100 60,000
0.4 0.002 0.003 150 60,000
0.5 0.003 0.005 200 60,000
0.6 0.003 0.005 240 60,000
0.8 0.003 0.008 280 60,000
1 0.005 0.01 300 60,000
1.5 0.005 0.02 400 60,000
2 0.005 0.03 500 60,000

KITREMNApRTHAIRE, deRREMIRE,

2 BIERRER S .

3 IR R AT TR,

& & X4 BIREREITRITIANRL S,

Notes %1 Depth of Cut: @p=Axial Depth of Cut / e=Radial Depth of Cut.

%2 We recommend using oil mist coolant.

33 Machine, tool chuck must be sufficiently accurate.

%4 Length of tool overhang must be as short as possible.

EREREm

MIFLG fRIILE (RE) I#IRE Top of work material
O FER/NECBN#ITIN, BINLE (RE)HOEREE, SNTEE
Q TERZESHET, When using small CBN End Mill, uniform finishing allowance (stock amount) is e f:"ﬂf‘ﬂ;;g"mg
Minimize the deflection of cutting edge. important. BABINTER §
Q NI - FEMIEAIABRTAN, FRNTARNINRES oo QW2
= SRR KR TR, MMEMIESHMIMTIREE, FUFMINEEH298MI
ZENR FEE U RANKREIK TR, AN ‘
BERIRENE L0, REFRER. i o
. When tool is used on roughing and semi-finishing and it has a big abrasion, corner area
To understand the nature of the expansion of the finishing allowance (stock amount) on semi-finishing and finishing is increasing
main spindle and machine posture transformation, and it affects tool life and cutting accuracy. Therefore, it is important to get Y
and take measures against them. uniform stock amount in the pre-stage cutting.
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s A
H#TAKA=H
BT - BINELER

140-0014 R &R ) IXAH 1-28-1 E R Ao AFHETILRIAE 6 F

TEL.

+ 81(3)-6423-1191 FAX. + 81(3)-6423-1192

www.ns-tool.com

H#TAERERAE

BEENRRVBTTEE 33 5 AkHOKE 10 # 1001-02 =
TEL.

+ 852-2736-8686 FAX. + 852-2736-0070

www.ns-tool.com.en

A# TAEBERQE AR

IFRERYIHEHAXAREE 2008 S RIEEFOLKE 1221 F
TEL.

+ 86(755)-2265-2275

A#TAERERAR HMHEL
IAEAMNT I RX 24 80 S REREMRAE 2107 =

TEL.

+ 86(512)-6866-2275

www.ns-tool.com.cn (FEHEM)

_ A EAEMRESETEIN  Attention on Safety

1) ZEEJIEGAN, BE3IOBH IR T]T] . 1) When removing tools from cases, be careful of getting-out of tools and don't touch directly the cutting edges.
2) BNEFaETIT) 2) Never touch the cutting edges directly with bare hand.
3) ngQé s Tﬁﬁﬁﬂﬂﬁ?%%’[‘fﬁ)ﬁﬁﬁ%ﬁo 3) Use safety covers and eye protection, as tools may be broken.
4) iﬁﬁﬁé‘éﬂﬂﬂ%ﬂﬂﬂllﬂﬁﬂ‘]ﬂﬁc ﬂtﬁ%%)ﬁﬁﬂtﬁﬂ‘]ﬁ&%&%ﬂ%ﬁc 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) pﬂIIT¢ﬁ’ﬁEE§}° o 5) The work materials clamp firmly.
6 Tﬁ?}ﬁi‘i}ﬂﬂ;)? %&DD IT"'HE’\JRT"—? o 6) Make sure of dimensions of tools and work pieces before starting operation.
7) ﬁ*ﬁﬁl#ﬂﬁ%fﬂﬁﬁﬁ 'I.Qé'EIE;E]E]T_‘t}JﬁU%ﬁQ 7) Itis necessary to adjust conditions according to the dimensions of work materials and the machine.
8) m$E$ B']_TFH ﬁi%ii%ﬁﬁm)%iuﬁﬁ° ﬁﬁﬁtﬂﬂu 59} Eq 4 %%meﬁﬁﬁﬁ 8) Select a cutting fluid appropriate to the particular usage. Using water-insoluble fluid could lead to fires
RERENESIRARERE, due to sparks generated during machining or heat caused by breaksge.
9) MIEBRPMRESENR (REEFTHESE) B, BILEMBEARK, Ensure that you take proper fire-prevention measures.
10) EMHETIR, 9) If abnormal sound, etc. occurs during machining, stop the machine immediately.
10) Don't modify tools.
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