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SBRET-4

CBN 4FHR/INA ZIVAREREI T R
CBN 4 Flutes Spiral Corner R Endmill

WSEEM - JANMOER Y iT 30° E——
Direct cutting for Highly hardened material and Quenching steel Lo ﬁ E
WAMAHIC K ESEBHEERMIOFIEE ESV:
Four blades enable even more highly efficient machining Twist Angle Corner R
. Eg . og
i e o - ——— —|%
;:"‘— © ) <
R£0.005/ |, = ©
21
L
HHIA Workpiece
~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXE
©) O @)
OUIHIRM4RIZPA7ICEEE B[S mm]
@Cutting conditions are recommended on page 47. Unit [size :mm]
m & HIED |I—F—R|BEHELI| IEL EEE CBN/Z 2R L WE
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBRET-42000106 2 RO.1 6 15 1.95 2 50 6
SBRET-42000112 2 RO.1 12 1.5 1.95 2 50 6
SBRET-43000109 3 RO.1 9 1.5 295 2 50 6
SBRET-43000118 3 RO.1 18 1.5 2.95 2 60 6
SBRET-43000309 3 RO.3 9 15 295 2 50 6
SBRET-43000318 3 RO.3 18 1.5 2.95 2 60 6
SBRET-44000112 4 RO.1 12 2 3.95 2 60 6
SBRET-44000124 4 RO.1 24 2 3.95 2 70 6
SBRET-44000312 4 RO.3 12 2 3.95 2 60 6
SBRET-44000324 4 RO.3 24 2 3.95 2 70 6
SBRET-45000120 5 RO.1 20 2 4.95 2 70 6
SBRET-45000320 5 RO.3 20 2 4.95 2 70 6
SBRET-46000125 6 RO.1 25 2 595 2 70 6
SBRET-46000325 6 R0O.3 25 2 5.95 2 70 6
INIEH
Processing Example
8 materiale SKD11(6048)
EATE Tools SBRET-43000109 (¢ 3)
[E#528 (rpm) 15,000
%Y (mm/min) 400
ZH)V)5A 2 (mm) 0.03
ZEWiAF+h (mm) 0.5




SBRET-4

Pl IESEE

Referential Cutting Conditions

g o= ~HRC55 ~HRC60 ~HRC65
Hardness
#HI2 NAK80, STAVAXZ SKD11% SKHE
Workpiece
HE O XVERE| ] A B |EEHZEVEE| U A 2 |EEHRXVEE| Ot A B
Flute Diameter | Revolution [~ Feed Depth of Cut  [Revolution|  Feed Depth of Cut  [Revolution|  Feed Depth of Cut
mm min”! mm/min Ad mm [Rd mm| min” mm/min Ad mm [Rd mm| min’ mm/min Ad mm [Rd mm
2 26,000 {1,800~2,200] 0.02~004 | 0.6 | 23,000 |[1,500~1,900] 0.01~0.03 | 05 | 20,000 {1,000~1,500] 0.01~002 | 04
3 17,000 [1,800~2,200{ 0.04~0.06 [ 08 [ 15000 |1,300~1,700{ 0.02~0.04 [ 0.7 [ 13,000 | 800~1,200{ 0.01~0.03 [ 0.5
4 13,000 11,800~2,200| 0.04~0.08 | 1 11,000 {1,300~1,700{ 0.03~0.06 | 08 [ 10,000 | 800~1,200{ 0.02~0.04 | 0.6
5 10,500 {1,700~2,100{ 0.05~0.1 1.5 9,000 |1,300~1,700] 0.04~0.07 | 1.2 8,000 | 800~1,200] 0.02~0.05 | 08
6 8,500 |1,600~2,000| 0.06~0.12 | 2 7,500 [1,100~1,500( 0.04~0.08 | 15 7,000 | 800~1,200| 0.03~0.06 | 1

B =
MAAIVZAMERIEI7 70— %8RHLET,
Q)EEsF & XY EHEIE, FCEIETRELTIEEL,
BWIAEIEFINI., AEENMTORKEERLTEYET,
WMEETHZEEEICS CTTRARBRUE Y 7 74— F - EVvFEFRLTIEEL,
(AYFAENE. AdIFREAME. RdlFEY V74— F - EvFERLTBYET,
B)CDYRIEHRIFEREZTRTEDTIDT. IR, HWHOBIMEFICK > TEERELTILEL,
() TEZEEH LEF. RWERERETHERCLEEL,
Remark

(1)QOil mist or Air blow is recommendable

(2)Adjust Revolution and Feed Speed at the same rate

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard

(6)Shorten overhang as much as possible is recommendable

47

ZWN



ZWN

48

SBBE-3

WSEEM - ANMOER Y T
Direct cutting for Highly hardened material and Quenching steel

BYAE% %< T 5EH AR
Possible to increase the depth of cut
BSxY) CREERIMIN AR
Possible to cut by High Feed and High Efficiency

CBN 3MHR/NA ZIVR—IVZ> FZ)b
CBN 3 Flutes Spiral Ball Endmill

30°
M"Y
*ULH

Twist Angle

—— £
E‘— S — 1 7\' ’’’’’’’’’’’ [ %"
15 -
#WHIFE Workpiece L
~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZE
©) O @)
O@UIHIEARITPAICETEH B [E mm]
@Cutting conditions are recommended on page 49. Unit [size :mm]
% & R NED |EWRL| IRL |EHFEA| GNE | 2EL | @AE
Code No. Flute Diameter | Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBBE-3050 RO.5 1 2 1 0.95 1 50 6
SBBE-3075 R0O.75 1.5 3 1.5 1.45 2 50 6
SBBE-3100 R1 2 4 15 1.95 2 50 6
SBBE-3150 R1.5 3 6 2 2.95 2 50 6




SBBE-3

Pl IESEE

Referential Cutting Conditions

g o= ~HRC55 ~HRC60 ~HRC65
Hardness
#HI2 NAK80, STAVAXZ SKD11% SKHE
Workpiece
EEH| EVRE | U A B |EEHZXVRE| U A 2 (EEKEVRE| U A 2
R Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
min mm/min Ad mm [Rd mm| min” mm/min Ad mm [Rd mm| min’ mm/min Ad mm [Rd mm
0.5 48,000 11,600~2,000{ 0.023~0.05 [ 0.07 | 43,000 |1,100~1,600( 0.03~0.05 | 007 | 40,000 | 700~1,200 | 0.02~0.05 | 0.07
0.75 | 32,000 |2,000~2,400] 0.05 ~0.08| 0.1 29,000 |1,200~1,800| 0.05~0.08 | 0.1 26,500 | 800~1,300 | 0.03~0.06 | 0.1
1 24,000 1,800~2,2001 0.12 ~0.2 | 0.2 21,500 {1,300~1,700] 0.12~0.2 0.2 20,000 | 900~1,300 | 0.1 ~0.15 | 0.2
1.5 16,000 [1,800~2,200{ 0.12 ~0.2 | 0.2 14,500 {1,300~1,700{ 0.1 ~0.2 0.2 13,500 | 800~1,200 [ 0.1 ~0.15 | 0.2
" = \
MAAMIVZER MR 7 70—%2H8HLET,
Q)EE & XY REIE. RCEBIETRAELTIEEL,
BUIAZILTINI. PEEMNMIDOEKEEZRLTHEIET,

WELTHZEEEICSCTTRAEBRUEY V74— F - EvFERELTILEL,
@YRAZIE. AdIZFREAR. RAFEY V74— F - EvFERLTEVETY,
B)ZDIIHIRAERIZBERZTTHDTI DT, MIAAR. BBOBMEFICE > THERABLTILEL,
() TEZEEHLEIZ. HBFERTIERASLEL,

Remark

(1)Qil mist or Air blow is recommendable

(2)Adjust Revolution and Feed Speed at the same rate

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard

(6)Shorten overhang as much as possible is recommendable
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SBREF-3

CBN3WHIA/NA ZIVaA—F—REFZV FI)b
CBN 3 Flutes Spiral Corner R Endmill

WSEEM - EANSEOER Y IIT

30° a-+-R

Direct cutting for Highly hardened material and Quenching steel & E
WEXY CRERMINAIEE eV

Possible to cut by High Feed and High Efficiency Twist Angle Corner R

—_—— *Cg
#RHI#4 Workpiece
e | sons | ses
STAVAXE
O O O
OISR IEPS3EER 8446 [ mm]
@Cutting conditions are recommended on page 53. Unit [size :mm]
m FED | 2—F—R|BMELI| AEL | BFRd| CBNE R L R
Code No. Flute Diameter CornerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBREF-303002010 0.3 R 0.02 1 0.5 0.26 0.6 50 4
SBREF-303002020 0.3 R 0.02 2 0.5 0.26 0.6 50 4
SBREF-303005010 0.3 R 0.05 1 0.5 0.26 0.6 50 4
SBREF-303005020 0.3 R 0.05 2 0.5 0.26 0.6 50 4
SBREF-304002012 04 R 0.02 1.2 0.5 0.36 0.6 50 4
SBREF-304002024 04 R 0.02 24 0.5 0.36 0.6 50 4
SBREF-304005012 04 R 0.05 1.2 0.5 0.36 0.6 50 4
SBREF-304005024 04 R 0.05 24 0.5 0.36 0.6 50 4
SBREF-305002015 0.5 R 0.02 15 0.5 0.46 0.6 50 4
SBREF-305002030 0.5 R 0.02 3 0.5 0.46 0.6 50 4
SBREF-305010015 0.5 R 0.1 1.5 0.5 0.46 0.6 50 4
SBREF-305010030 0.5 R 0.1 3 0.5 0.46 0.6 50 4
SBREF-306002018 0.6 R 0.02 1.8 0.6 0.56 0.6 50 4
SBREF-306002036 0.6 R 0.02 3.6 0.6 0.56 0.6 50 4
SBREF-306010018 0.6 RO.1 1.8 0.6 0.56 0.6 50 4
SBREF-306010036 0.6 RO.1 36 0.6 0.56 0.6 50 4
SBREF-307002021 0.7 R 0.02 2.1 0.7 0.66 1 50 4
SBREF-307002042 0.7 R 0.02 42 0.7 0.66 1 50 4
SBREF-307010021 0.7 RO.1 2.1 0.7 0.66 1 50 4
SBREF-307010042 0.7 R 0.1 4.2 0.7 0.66 1 50 4
SBREF-308002024 0.8 R 0.02 24 0.8 0.76 1 50 4
SBREF-308002048 0.8 R 0.02 4.8 0.8 0.76 1 50 4
SBREF-308010024 0.8 R 0.1 24 0.8 0.76 1 50 4
SBREF-308010048 0.8 R 0.1 4.8 0.8 0.76 1 50 4
SBREF-309002027 0.9 R 0.02 2.7 0.9 0.85 1 50 4
SBREF-309002054 0.9 R 0.02 54 0.9 085 1 50 4




SBREF-3

m & FED | 3—F—R | BRL1| IERL | BEFEJ | CBNE 2R L R
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBREF-309010027 09 R 0.1 2.7 0.9 0.85 1 50 4
SBREF-309010054 0.9 R 0.1 54 0.9 0.85 1 50 4
SBREF-310002030 1 R 0.02 3 1 0.95 1 50 4
SBREF-310002040 1 R 0.02 4 1 0.95 1 50 4
SBREF-310002050 1 R 0.02 5 1 0.95 1 50 4
SBREF-310002060 1 R 0.02 6 1 0.95 1 50 4
SBREF-310002080 1 R 0.02 8 1 0.95 1 50 4
SBREF-310002100 1 R 0.02 10 1 0.95 1 50 4
SBREF-310010030 1 RO.1 3 1 0.95 1 50 4
SBREF-310010040 1 RO.1 4 1 0.95 1 50 4
SBREF-310010050 1 RO.1 5 1 0.95 1 50 4
SBREF-310010060 1 R 0.1 6 1 0.95 1 50 4
SBREF-310010080 1 RO.1 8 1 0.95 1 50 4
SBREF-310010100 1 R 0.1 10 1 0.95 1 50 4
SBREF-315002045 15 R 0.02 45 1.5 1.45 2 50 4
SBREF-315002090 15 R 0.02 9 1.5 1.45 2 50 4
SBREF-315010045 15 R 0.1 45 1.5 145 2 50 4
SBREF-315010090 1.5 R 0.1 9 1.5 1.45 2 50 4
SBREF-320002060 2 R 0.02 6 1.5 1.95 2 50 4
SBREF-320002120 2 R 0.02 12 1.5 1.95 2 50 4
SBREF-320010060 2 RO.1 6 1.5 1.95 2 50 4
SBREF-320010120 2 R 0.1 12 1.5 1.95 2 50 4
SBREF-320020060 2 R 0.2 6 1.5 1.95 2 50 4
SBREF-320020120 2 R 0.2 12 1.5 1.95 2 50 4
T =

<+HE 05Ty
Flute Diameter ¢ 0.5mm

Processing Example

HEFMIL-ER
(LEDA7E 64/ FT)
HHI# : ELMAX (HRC60)
Finishing Processed Die
(LED Core Pin 64 Places)
Work Material : ELMAX(HRC60)

TH B2 SRS

Actual Value of Surface Roughness

B Fage Froflle

<FAMER> <Test Result>
- FF i E LA  EAEAESOnm
LEDI 7L V645 F(1{EME LT
- TERAK: 3RARMFETUFIILL ¢ 0.5mm,R0.02mm]
*Tool Life Judging Standard : Surface Roughness 50nm
-LED Core Pin 64 Places (1 Piece ) Finishing Process
*Tool Shape : 3 Flutes Corner R Endmill[ ¢ 0.5mm,R0.02mm]

OB OT7EVHETES

OcBN: Ef2{E(12827E )

aj in 5 to 6 Places Processing of Core Pin
g ( 128 Core Pin )

BEOK+HEOFHERE

Realized Dozens Times Tool Life of Tungsten Carbide

YIBIZ4H : Cutting Condition :

Y14l A A LSRR -Cutting Oil : Oil Mist
+$=35,000~40,000rpm

+Ad X Rd=0.02 X 0.002~0.005mm
*F=100~400

YIHIEFRAKRET 1651545137

Total Processing Times : 16 hours 54 minutes 13 seconds

FEEFHEE(IE 520~30nm®D
PHIE LT EAEERRLEL

to Hand Finish Polishing

Realized 20 to 30nm Finishing Surface Roughness equal

ZWN
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SBRE-3

CBN3WHIA/NA ZIVaA—F—REFZV FI)b
CBN 3 Flutes Spiral Corner R Endmill

.%EEE*Z * i’ﬁ)\ﬂﬁlﬂ@lﬁ@f YinT 300 a—+—R
Direct cutting for Highly hardened material and Quenching steel & E
WEXY CRERMINAIEE eV
Possible to cut by High Feed and High Efficiency Twist Angle Corner R
 —————— :
5= —— 2 ”77{»7\ ************ *lo
R+0.005/ |, HW =
01
#HIM Workpiece L
~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZE
©) O @)
O@UIHIEARITP53ICEEH B[S mm]
@Cutting conditions are recommended on page 53. Unit [size :mm]
8 B FED |2—F—R|BWMELI| WEL |BETERA| GBNE | 2EL 1z
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBRE-330002090 3 R 0.02 9 2 295 2 50 6
SBRE-330002180 3 R 0.02 18 2 295 2 60 6
SBRE-330010090 3 R 0.1 9 2 295 2 50 6
SBRE-330010180 3 R 0.1 18 2 295 2 60 6
SBRE-330020090 3 R 0.2 9 2 295 2 50 6
SBRE-330020180 3 R 0.2 18 2 295 2 60 6
SBRE-330050090 3 R 0.5 9 2 295 2 50 6
SBRE-330050180 3 R 0.5 18 2 2.95 2 60 6
SBRE-340005200 4 R 0.05 20 2 3.95 2 60 6
SBRE-340010200 4 R 0.1 20 2 3.95 2 60 6
SBRE-340020200 4 R 0.2 20 2 3.95 2 60 6
SBRE-340050200 4 R 0.5 20 2 3.95 2 60 6
SBRE-350005240 5 R 0.05 24 2 4.95 2 70 6
SBRE-350010240 5 R 0.1 24 2 4.95 2 70 6
SBRE-350020240 5 R 0.2 24 2 4.95 2 70 6
SBRE-350050240 5 R 0.5 24 2 4.95 2 70 6
SBRE-360005300 6 R 0.05 30 2 5.95 2 70 6
SBRE-360010300 6 R 0.1 30 2 5.95 2 70 6
SBRE-360020300 6 R 0.2 30 2 595 2 70 6
SBRE-360050300 6 R 0.5 30 2 595 2 70 6




SBREF-3. SBRE-3

YIRIRHESE

Referential Cutting Conditions

B = ~HRC55 ~HRC60 ~HRC65
Hardness
#HIA NAK80. STAVAXZ: SKD11%5 SKHas
Workpiece
FE | EE(EVRE| Y] A & |EEH|ZEVRE| Y] A B |EEH|XVRE| Y] A =
Flute Diameter | Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
mm min~' mm/min Ad mm Rd mm|  min! mm/min Ad mm Rd mm|  min! mm/min Ad mm Rd mm

03 50,000 | 200~ 500 { 0.005~0.01) 0.05 | 50,000 | 150~500 [0.005~0.01] 005 | 50,000 { 100~300 [0.003~0.01 ] 0.05

04 50,000 | 350~ 700 { 0.005~0.01) 0.05 [ 50,000 [ 200~700 [0.005~0.01] 005 | 50,000 [ 150~400 [0.005~0.01 | 0.05

0.5 50,000 | 600~ 800 [ 0.01 ~0.03) 0.1 | 50,000 [ 600~800 [0.01 ~0.02] 0.1 | 50,000 [ 350~700 |0.005~0.01] 0.1

0.6 50,000 [ 600~ 900 ) 0.01 ~0.03 | 0.1 [ 50000 | 600~800 |0.01 ~0.02] 0.1 | 50000 { 500~700 f0.01 ~0.02 0.1

0.7 50,000 [ 600~ 900 ) 0.01 ~0.03 | 0.1 [ 50000 | 600~800 |0.01 ~0.02] 0.1 | 50000 { 500~700 f0.01 ~0.02 0.1

0.8 50,000 { 700~1,000 | 0.01 ~0.03 | 02 [ 50000 | 600~900 |0.01 ~0.02] 02 [ 48000 | 550~800 [0.01 ~0.02] 0.2

2

0.9 50,000 { 700~1,000 | 0.01 ~0.03 | 03 [ 46,000 | 600~900 |0.01 ~0.03] 03 [ 43,000 { 550~800 [0.01 ~0.02] 03

2

1 45,000 | 700~1,000 | 0.02 ~0.04 | 04 [ 42,000 | 600~900 {002 ~0.04] 04 | 38500 | 550~800 [0.02 ~0.04) 04

2

1.5 30,000 | 700~1,000 { 0.03 ~0.05) 05 | 28000 [ 600~900 [0.03 ~0.05] 05 | 25500 [ 550~800 [0.03 ~0.06] 05

2

1
1
1
1
2 23,000 | 700~1,000 | 0.04 ~0.06 | 06 [ 21,000 [ 600~900 |0.03 ~0.05] 06 [ 19000 | 550~800 [0.03 ~0.07) 0.6
1
1
1
1

3 15,000 | 700~1,000 { 0.05 ~0.07 | 0.8 | 14000 | 600~900 |]0.04 ~0.06 [ 08 | 13,000 | 550~800 | 0.04 ~0.07| 0.8
4 11,500 | 700~1,000 { 0.06 ~0.08 | 1 10,500 | 600~900 {0.06 ~0.08 1 9,500 [ 550~800 [0.06 ~0.08 ] 1

5 9,000 | 700~1,000 | 0.08 ~0.12] 1.2 8500 [ 500~800 [0.08 ~0.12] 1.2 8,000 [ 400~700 [0.06 ~0.08] 1.2
6 8,000 | 700~1,000 | 0.08 ~0.12 | 1.3 7,500 | 500~800 | 0.08 ~0.12| 13 6,500 | 400~700 [0.06 ~0.1 |13

=

z
MAAIWZA bEEFEI7 70— %258 LET,
Q)EEEE & XY REE, FCEIESTHREBLTIZEWY,
GUHARIFFMI. REEMIDOHEKEZRLTEYET,
WEETZEHEICS CHRAERUE Y V74— F - EvFZRELTIRLEL,
@YDARIE. AdIZREAM, RAIFEY VT4 —F - EvFERLTEVET,
B DUHIEHRIFELZZTTLDTI DT, MIAAR. HHOBMEEFICK > TEHERELTILEL,
O)TEEEHLEIR. BERERTTEALIIEEL,

Remark

(1)Oil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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SBBEF-2

WSEEM - EANEOER Y T

CBN 2MHARINA Z IV R—)VIT Y RZ)b

CBN 2 Flutes Spiral Ball Endmill

Direct cutting for Highly hardened material and Quenching steel

Wi5iX ) TRASRI T AEAE

Possible to cut by High Feed and High Efficiency

30°
%

Twist Angle

o — R BE
15° -
HEHIM Workpiece
~HRCS55 ~HRC60 ~HRC65 L
NAKBO SkD11%% Sk
STAVAXE
O O O
OIS RIEPST I EER 8446 [ mm]
@Cutting conditions are recommended on page 57. Unit [size :mm]
m R HED |BMELI| ARL | BEFE | CBNE R L R
Code No. Flute Diameter [ Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBBEF-2010006 R 0.1 0.2 0.6 0.2 0.18 0.4 50 4
SBBEF-2010012 R 0.1 0.2 1.2 0.2 0.18 0.4 50 4
SBBEF-2015009 R 0.15 03 0.9 0.3 0.28 0.6 50 4
SBBEF-2015018 R 0.15 0.3 1.8 0.3 0.28 0.6 50 4
SBBEF-2020012 R 0.2 04 1.2 04 0.37 0.6 50 4
SBBEF-2020024 R 0.2 04 24 0.4 0.37 0.6 50 4
SBBEF-2025015 R 0.25 0.5 1.5 0.5 0.46 0.6 50 4
SBBEF-2025030 R 0.25 0.5 3 0.5 0.46 0.6 50 4
SBBEF-2030018 R0.3 0.6 1.8 0.6 0.56 0.6 50 4
SBBEF-2030036 R 03 0.6 3.6 0.6 0.56 0.6 50 4
SBBEF-2040024 R 0.4 08 24 0.8 0.76 1 50 4
SBBEF-2040048 R 0.4 0.8 48 0.8 0.76 1 50 4
SBBEF-2050030 R 05 1 3 1 0.95 1 50 4
SBBEF-2050040 R 0.5 1 4 1 0.95 1 50 4
SBBEF-2050050 R 05 1 5 1 0.95 1 50 4
SBBEF-2050060 R 05 1 6 1 0.95 1 50 4
SBBEF-2050080 R 05 1 8 1 0.95 1 50 4
SBBEF-2050100 R 05 1 10 1 0.95 1 50 4
SBBEF-2060036 R 0.6 12 36 1.2 1.15 2 50 4
SBBEF-2060072 R 0.6 12 7.2 1.2 1.15 2 50 4
SBBEF-2070042 R 07 14 4.2 1.4 1.35 2 50 4
SBBEF-2070084 R 0.7 14 8.4 1.4 1.35 2 50 4
SBBEF-2075045 R 0.75 1.5 4.5 1.5 1.45 2 50 4
SBBEF-2075090 R 0.75 1.5 9 1.5 1.45 2 50 4
SBBEF-2080048 R 0.8 1.6 48 1.5 1.55 2 50 4




SBBEF-2

m & R HED [BMEL1| ARL | EFEI | CBNE 2RL E
Code No. Flute Diameter | Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBBEF-2080096 R 0.8 16 9.6 1.5 1.55 2 50 4
SBBEF-2090054 R 09 1.8 54 1.5 1.75 2 50 4
SBBEF-2090108 R 09 1.8 10.8 1.5 1.75 2 50 4
SBBEF-2100060 R1 2 6 1.5 1.95 2 50 4
SBBEF-2100120 R1 2 12 1.5 1.95 2 50 4
SBBEF-2150090 R 15 3 9 2 2.95 2 50 4
SBBEF-2150180 R15 3 18 2 2.95 2 60 4
INIEXE PROCESS SETTING
RIS A) CBNZ/ S SIVHR—ILTY K3 G- EMNT)
ToSI (A) cBN Spiral Flute Ball Endmill (Rough Cutting & Finishing)
R1 X BExK6 (B) cBNAML—FHAR—IVIZVFZ)L (fE EHIT)
R1X Effective Length (B) ¢ BN Straight Flute Bal Endmill (Finishing)
X%V 6 OTALNI—T 1V JFBER—ILTY PV GR-£ET)
% Shank Dia 6 (O TC Ball Endmill with TiA £ N coating (Rough cutting & Finishing)
ML SKD11 (HRC62)  60mm X 60mm X 30mm
Work Material
(EFBIHL YASDA YBM-950V
Machine
mITHE FT £ T
Process Rough Cutting Finishing
R @ﬁ.& 20,000min~" 20,000min~"
evolution
=Y 2,000mm/min 1,800mm/min
Feed
XY EwF
XY Cutting 0.5mm 0.07mm
Z hAdr
Z Cutting 0.Tmm 0.06mm
mIRE
Cutting Depth 4.98mm smm
HDIBT%FE] 36min 11min
Process Time
THIRE
Cutting Length 37.9m 38.1m

F v JFLE  Chipping Outbreak

No1(A) c BNA/NAZ)ILAT VRV 2(B)cBNARL—FAIVFZIV No3 (O BRET> RZJb
(6fEMNT#) (@EmnI%) (@I

No1 (A) ¢ BN Spiral Endmill No2 (B) ¢ BN Straight Endmill No3 (C) TC Endmill

(after 6pcs. Cutting) (after 2pcs. Cutting) (after 2pcs. Cutting)
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SBBE-2

WSEEM - EANEOER Y T

CBN 2MHARINA Z IV R—)VIT Y RZ)b

CBN 2 Flutes Spiral Ball Endmill

Direct cutting for Highly hardened material and Quenching steel
WEXY CRERMINAIEE
Possible to cut by High Feed and High Efficiency

P—

#HIM Workpiece

~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZ

OIHISRARILP57ICELH

@Cutting conditions are recommended on page 57.

30°
FOLH

Twist Angle

|

I

I

I

I

I

I

|
#6.0%8.003

B A7 & mm]

Unit [size :mm]

m & R FED |BMELl| ARL | ETEL | GBNE R L Wz

Code No. Flute Diameter Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBBE-2010 R 0.1 0.2 0.6 0.2 0.18 0.4 50 6
SBBE-2015 R 0.15 0.3 0.9 0.3 0.28 0.6 50 6
SBBE-2020 R 0.2 0.4 1.2 04 0.37 0.6 50 6
SBBE-2025 R 0.25 0.5 15 0.5 0.46 0.6 50 6
SBBE-2030 R 03 0.6 1.8 0.6 0.56 0.6 50 6
SBBE-2040 R 0.4 0.8 24 0.8 0.76 1 50 6
SBBE-2050 R 05 1 3 1 0.95 1 50 6
SBBE-2060 R 0.6 1.2 3.6 1.2 1.15 2 50 6
SBBE-2070 R 0.7 14 4.2 1.4 1.35 2 50 6
SBBE-2075 R 0.75 1.5 4.5 1.5 1.45 2 50 6
SBBE-2080 R 0.8 1.6 4.8 1.5 1.55 2 50 6
SBBE-2090 R 0.9 1.8 54 1.5 1.75 2 50 6
SBBE-2100 R1 2 6 1.5 1.95 2 50 6
SBBE-2150 R15 3 9 2 2.95 2 50 6
SBBE-2200 R?2 4 12 25 3.95 2.5 50 6
SBBE-2250 R 25 5 15 3 4.95 35 60 6
SBBE-2300 R3 6 20 35 5.95 35 60 6




SBBEF-2. SBBE-2

YIRIRHESE

Referential Cutting Conditions

. ~HRCS55 ~HRC60 ~HRC65
ardness
ARHI NAK80. STAVAXZE SKD11%5 SKHZ
Workpiece
B (XU RE| V) A 2 |EER(xVYRE| V] A B |EER(xEVRE| V1 A 2
R Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
min™' mm/min Admm  [Rd mm| min™’ mm/min Admm  [Rd mm| min™’ mm/min Admm  |Rd mm
0.1 50,000 [ 150~ 300{0.005~0.015( 0.02 | 50,000 | 120~ 200{0.005~0.015{ 0.02 | 50,000 | 60~ 150 {0.003~0.01 | 0.02
0.15 50,000 | 300~ 600]0.005~0.015( 0.02 [ 50,000 | 200~ 350]0.005~0.015[ 0.02 [ 50,000 [ 100~ 250 |0.003~0.01 | 0.02
0.2 50,000 | 450~ 900]0.005~0.015[ 0.02 [ 50,000 | 350~ 650]0.005~0.015( 0.02 [ 50,000 | 250~ 400 |0.005~0.015| 0.02
0.25 50,000 | 600~1,100{0.01 ~0.03 | 0.04 | 50,000 | 450~ 800{0.01 ~0.03 | 0.04 | 50,000 | 350~ 600 [{0.005~0.015| 0.04
0.3 50,000 | 900~1,300{0.01 ~0.03 | 0.04 | 50,000 | 800~1,100{0.01 ~0.03 | 0.04 | 50,000 | 500~ 750 {0.01 ~0.02 | 0.04
0.4 50,000 | 900~1,300{0.01 ~0.03 | 0.04 | 50,000 | 800~1,100]0.01 ~0.03 | 0.04 [ 48,000 [ 500~ 750 |0.01 ~0.02 | 0.04
0.5 48000 |1,100~1,500{0.02 ~0.04 | 0.07 | 43,000 |1,100~1400]0.02 ~0.04 | 0.07 [ 38,000 [ 700~1,000 |0.02 ~0.04 | 0.07
0.6 40,000 |1,100~1,500{0.02 ~0.05 | 0.07 | 36,000 |1,100~1,400]0.02 ~0.05 | 0.07 [ 32,000 [ 700~1,000 |0.02 ~0.04 | 0.07
0.7 34,000 {1,300~1,800{10.03 ~0.06 | 0.1 31,000 {1,200~1,500{10.03 ~0.06 | 0.1 27,500 | 800~1,100 {0.03 ~0.05 | 0.1
0.75 32,000 {1,300~1,800{10.03 ~0.06 | 0.1 29,000 {1,200~1,500{0.03 ~0.06 | 0.1 25,500 | 800~1,100 {0.03 ~0.05 | 0.1
0.8 30,000 [1,300~1,70010.05 ~0.1 | 0.2 27,000 [1,100~1,400{0.05 ~0.1 | 0.2 24000 | 800~1,100 [0.05 ~0.08 | 0.15
0.9 26,500 |1,400~1,800{0.05 ~0.1 | 0.2 24,000 |1,000~1,400{0.05 ~0.1 | 0.2 21,500 | 800~1,000 {0.05 ~0.08 | 0.15
1 24,000 |1,400~1,800{0.07 ~0.15 | 0.2 21,500 | 900~1,300{0.07 ~0.15 | 0.2 19,000 | 800~1,000 10.06 ~0.1 | 0.15
1.5 16,000 [1,200~1,60010.07 ~0.15 | 0.3 14,500 [ 700~1,00010.07 ~0.15 | 0.3 13,000 [ 700~ 900 ]0.06 ~0.1 | 0.2
2 12,000 |1,000~1,40070.08 ~0.15 | 0.3 11,000 | 700~1,00010.08 ~0.15 | 0.3 9,500 | 500~ 700 |0.08 ~0.15 | 0.2
2.5 10,000 |1,000~1400101 ~02 |04 9,000 | 700~1,00010.1 ~02 | 04 8,000 | 500~ 700 |0.08 ~0.15 | 03
3 8,500 [1,000~140010.1 ~02 |04 7500 | 700~1,00010.1 ~02 | 04 7,000 | 500~ 700 |0.08 ~0.15 | 03
& &

(

NAAIVIAPERFI7TO0-EERHLET,
QEERE LX) EEIE, BCEIETHBLTILEL,
3)

G)HARIIFMI. PEEMTIDOEREZRLTEYET,

PBEETHEEEICRCTTRAERUEY 7 70— F - EvFERELTIILEL,

@TRARIE. AdIZFREAR. RdFEY V71— F - EvFERLTEVET,
B) DYIHIRARITBRZTT HDTYT DT, IIAZR. HEHOBIMFICK > THERBELTILEL,
O TEREHLEIL. BERERTTEALIEEN,

Remark

(1)QOil mist or Air blow is recommendable.
(2)Adjust Revolution and Feed Speed at the same rate.
(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.
(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity

since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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SBREF-2

CBN2MHI AN ZJVaA—F—REFZ> FI)b
CBN 2 Flutes Spiral Corner R Endmill

WSEEM - JANMOER Y iT 30° s
Direct cutting for Highly hardened material and Quenching steel 9

WEXY CRERMINAIEE eV E
Possible to cut by High Feed and High Efficiency Twist Angle Corner R

°
-

+Q
-0

|

e —

¢ D=-0.01

I

|

[

I

I

I

I

I

I

I

|
#4.0%8 003

\
R£0.005/ |, =

HEHIM Workpiece 21
e | sons | ses -
STAVAXE

O O O
@M (FRIZPG1 I ECHL [P
@Cutting conditions are recommended on page 61. Unit [size :mm]

2 E WED |2—F—R|EMEL| WEL |ETEAN| GNE | 2EL | #&

Code No. Flute Diameter CornerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBREF-203003009 0.3 R 0.03 0.9 0.3 0.26 0.6 50 4
SBREF-203003018 0.3 R 0.03 1.8 0.3 0.26 0.6 50 4
SBREF-203005009 0.3 R 0.05 0.9 0.3 0.26 0.6 50 4
SBREF-203005018 0.3 R 0.05 1.8 0.3 0.26 0.6 50 4
SBREF-204003012 04 R 0.03 1.2 04 0.36 0.6 50 4
SBREF-204003024 04 R 0.03 24 04 0.36 0.6 50 4
SBREF-204010012 04 R 0.1 1.2 04 0.36 0.6 50 4
SBREF-204010024 04 R 0.1 24 04 0.36 0.6 50 4
SBREF-205003015 0.5 R 0.03 1.5 0.5 0.46 0.6 50 4
SBREF-205003030 0.5 R 0.03 3 0.5 0.46 0.6 50 4
SBREF-205010015 0.5 R 0.1 1.5 0.5 0.46 0.6 50 4
SBREF-205010030 0.5 R 0.1 3 0.5 0.46 0.6 50 4
SBREF-210003030 1 R 0.03 3 1 0.95 1 50 4
SBREF-210003040 1 R 0.03 4 1 0.95 1 50 4
SBREF-210003050 1 R 0.03 5 1 0.95 1 50 4
SBREF-210003060 1 R 0.03 6 1 0.95 1 50 4
SBREF-210003080 1 R 0.03 8 1 0.95 1 50 4
SBREF-210003100 1 R 0.03 10 1 0.95 1 50 4
SBREF-210010030 1 R 0.1 3 1 0.95 1 50 4
SBREF-210010040 1 R 0.1 4 1 0.95 1 50 4
SBREF-210010050 1 R 0.1 5 1 0.95 1 50 4
SBREF-210010060 1 R 0.1 6 1 0.95 1 50 4
SBREF-210010080 1 R 0.1 8 1 0.95 1 50 4
SBREF-210010100 1 R 0.1 10 1 0.95 1 50 4
SBREF-210020030 1 R 0.2 3 1 0.95 1 50 4
SBREF-210020040 1 R 0.2 4 1 0.95 1 50 4




SBREF-2

m B HED |J—F—R|BHELT| ARL B R CBNE R 1L R
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBREF-210020050 1 R 0.2 5 1 0.95 1 50 4
SBREF-210020060 1 R 0.2 6 1 0.95 1 50 4
SBREF-210020080 1 R 0.2 8 1 0.95 1 50 4
SBREF-210020100 1 R 0.2 10 1 0.95 1 50 4
SBREF-215003045 1.5 R 0.03 45 15 145 2 50 4
SBREF-215003090 1.5 R 0.03 9 1.5 145 2 50 4
SBREF-215010045 15 R 0.1 45 15 145 2 50 4
SBREF-215010090 1.5 R 0.1 9 15 1.45 2 50 4
SBREF-215020045 15 R 0.2 4.5 1.5 1.45 2 50 4
SBREF-215020090 15 R 0.2 9 15 1.45 2 50 4
SBREF-220003060 2 R 0.03 6 1.5 1.95 2 50 4
SBREF-220003120 2 R 0.03 12 1.5 1.95 2 50 4
SBREF-220010060 2 R 0.1 6 1.5 1.95 2 50 4
SBREF-220010120 2 R 0.1 12 1.5 1.95 2 50 4
SBREF-220020060 2 R 0.2 6 1.5 1.95 2 50 4
SBREF-220020120 2 R 0.2 12 1.5 1.95 2 50 4
SBREF-220030060 2 R 03 6 1.5 1.95 2 50 4
SBREF-220030120 2 R 03 12 1.5 1.95 2 50 4
SBREF-230003090 3 R 0.03 9 2 2.95 2 50 4
SBREF-230003180 3 R 0.03 18 2 2.95 2 60 4
SBREF-230010090 3 R 0.1 9 2 2.95 2 50 4
SBREF-230010180 3 R 0.1 18 2 2.95 2 60 4
SBREF-230020090 3 R 0.2 9 2 2.95 2 50 4
SBREF-230020180 3 R 0.2 18 2 2.95 2 60 4
SBREF-230030090 3 RO0.3 9 2 2.95 2 50 4
SBREF-230030180 3 R0.3 18 2 2.95 2 60 4
SBREF-230050090 3 R 05 9 2 2.95 2 50 4
SBREF-230050180 3 R 0.5 18 2 2.95 2 60 4
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SBRE-2

CBN2MHI AN ZJVaA—F—REFZ> FI)b
CBN 2 Flutes Spiral Corner R Endmill

WSEEM - JANMOER Y iT 30° s
Direct cutting for Highly hardened material and Quenching steel 9 E
WEXY CRERMINAIEE eV
Possible to cut by High Feed and High Efficiency Twist Angle Corner R

#d1

== ————————— o f{»—\ fffffffffff J(Hig
B Worpece L
~HRCS55 ~HRC60 ~HRC65 L
NAKBO SKD11% Sk
STAVAXE
O O O
@M (FRIZPG1 I ECHL [P
@Cutting conditions are recommended on page 61. Unit [size :mm]
2 E WED |2—F—R|EMEL| WEL |ETEAN| GNE | 2EL | #&
Code No. Flute Diameter CornerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
SBRE-203005 03 R 0.05 0.9 0.3 0.26 0.6 50 6
SBRE-204005 0.4 R 0.05 1.2 04 0.36 0.6 50 6
SBRE-205010 05 R 0.1 1.5 0.5 0.46 0.6 50 6
SBRE-210010 1 R 0.1 3 1 0.95 1 50 6
SBRE-210020 1 R 0.2 3 1 0.95 1 50 6
SBRE-215010 1.5 R 0.1 4.5 1.5 1.45 2 50 6
SBRE-215020 15 R 0.2 45 1.5 1.45 2 50 6
SBRE-220020 2 R 0.2 6 1.5 1.95 2 50 6
SBRE-220030 2 RO03 6 1.5 1.95 2 50 6
SBRE-230020 3 R 0.2 9 2 2.95 2 50 6
SBRE-230030 3 R 03 9 2 2.95 2 50 6
SBRE-230050 3 R 0.5 9 2 2.95 2 50 6
SBRE-240003 4 R 0.03 12 2 3.95 2 50 6
SBRE-240010 4 R 0.1 12 2 3.95 2 50 6
SBRE-240020 4 R 0.2 12 2 3.95 2 50 6
SBRE-240030 4 R 03 12 2 3.95 2 50 6
SBRE-240050 4 R 0S5 12 2 3.95 2 50 6
SBRE-250003 5 R 0.03 15 2 4.95 2 60 6
SBRE-250010 5 R 0.1 15 2 4.95 2 60 6
SBRE-250020 5 R 0.2 15 2 4.95 2 60 6
SBRE-250030 5 RO03 15 2 4.95 2 60 6
SBRE-250050 5 R 0.5 15 2 4.95 2 60 6
SBRE-260003 6 R 0.03 20 2 5.95 2 60 6
SBRE-260010 6 R 0.1 20 2 5.95 2 60 6
SBRE-260020 6 R 0.2 20 2 5.95 2 60 6
SBRE-260030 6 RO0.3 20 2 5.95 2 60 6
SBRE-260050 6 R 05 20 2 5.95 2 60 6




SBREF-2. SBRE-2

YIRIRHESE

Referential Cutting Conditions

. ~HRCS55 ~HRC60 ~HRC65

ardness

A NAK80. STAVAXZE SKD11%5 SKHZ

Workpiece

FER |EESE | XVRE| U A & ([EEM|XVRE| U A 2 |EEH(XVRE| U A 2

Flute Diameter | Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
mm min™' mm/min Admm  |Rd mm| min”' mm/min Admm  |Rd mm| min' mm/min Ad mm  [Rd mm
0.3 50,000 | 200~ 400 | 0.003~0.01 | 0.03 | 50,000 | 150~ 300 {0.004~0.015{ 0.03 | 50,000 | 100~250 | 0.003~0.01 | 0.03
0.4 50,000 | 350~ 600 | 0.005~0.01 [ 0.04 [ 50,000 [ 200~ 400 |0.004~0.015[ 0.04 [ 50,000 [ 150~300 | 0.005~0.01 | 0.04
0.5 50,000 | 600~ 900 | 0.01 ~0.03 | 0.07 [ 50,000 | 600~ 900 |0.01 ~0.03 | 0.07 [ 50,000 | 500~800 | 0.005~0.01 | 0.07
1 45,000 | 800~1,100 [ 0.02 ~0.04 | 0.3 40,000 | 800~1,100 [0.01 ~0.03 | 0.3 32,000 | 600~900 | 0.1 ~0.04 | 0.1
1.5 30,000 | 800~1,100 | 0.03 ~0.05 | 0.5 26,500 | 800~1,100 {0.02 ~0.04 | 0.5 22,000 | 600~900 [ 0.015~0.05 | 0.2
2 23,000 | 800~1,100 | 0.04 ~0.06 | 0.6 | 20,000 | 800~1,100 |0.02 ~0.06 | 0.6 16,000 [ 600~900 | 0.015~0.05| 04
3 15,000 [ 700~1,000 | 0.05 ~0.1] 0.8 13,000 [ 700~1,000 |0.03 ~0.05 | 0.8 10,500 [ 600~900 | 0.02 ~0.05] 0.6
4 12,000 [ 600~ 800 | 0.05 ~0.1] 1.0 10,000 | 500~ 700 10.04 ~0.06 | 1.0 8500 | 400~700 |0.04 ~0.08 | 0.8
5 9,000 | 600~ 800 | 0.06 ~0.11] 1.2 8,000 | 500~ 700 [0.06 ~0.1 12 7500 | 350~600 |0.04 ~0.08 | 1
6 8000 | 600~ 800 | 0.06 ~0.1] 13 7000 | 500~ 700 [0.06 ~0.1 13 6,000 | 350~600 |0.05 ~0.08| 1.2

=

z
MAAMIWZRAMERFRI7T7O0—%2ERHLET,
QEERE LX) EEIE, BLCEIETHEBLTILEL,
G)HARIIFMI. PEEMTIDOEREZRLTEYET,
HELTHEEEICSCTTRAEBRUEY V74— F - EvFEFELTILEL,
@YBAZIF. AdIEREARA, RAFEY V74— F - EvFERLTEVET,
5)Z DYHIERHARIFBERZTRTEDTI DT, IR HEOBIEFICE > THEABLTILEL,
G TEREHLEIZ. BERERTTEALIEEN,

Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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BSB-2

CBN 2MAA—ILZY R
CBN 2 Flutes Ball Endmill

WSEEM - JANMOER Y T 0°
Direct cutting for Highly hardened material and Quenching steel """

WExY CREEMIN AR oL
Possible to cut by High Feed and High Efficiency Twist Angle

% d*8.008

#HIM Workpiece .
~HRC55 ~HRC60 ~HRC6S
NAK80 SKD11% SKHZ
STAVAXZ
©) O @)
O@UIHIERITP66IEH B [E mm]
@Cutting conditions are recommended on page 66. Unit [size :mm]
I . NED | BHEL | FEL CBN/E 2R iz d
Code No. Flute Diameter Effective Length Flute Length (BN Length Total Length Shank Diameter
BSB-2020008 R 0.2 0.4 0.8 0.5 0.6 40 3
BSB-2025010 R 0.25 0.5 1 0.5 0.6 40 3
BSB-2030012 R 03 0.6 1.2 0.6 0.6 40 3
BSB-2040016 R 0.4 0.8 1.6 0.8 1 40 3
BSB-2050020 R 05 1 2 1 1 50 4
BSB-2060024 R 0.6 1.2 24 1.2 2 50 4
BSB-2070028 R 0.7 14 2.8 1.2 2 50 4
BSB-2075030 R 0.75 1.5 3 1.2 2 50 4
BSB-2080032 R 0.8 1.6 3.2 1.2 2 50 4
BSB-2090036 R 09 1.8 3.6 1.5 2 50 4
BSB-2100040 R1 2 4 1.5 2 50 4
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BRB-2

WSEEM - EANEOER Y T

CBN2MA ) TRA—IVIT Y F2)b
CBN 2 Flutes Ball Endmill for Deep Rib

Direct cutting for Highly hardened material and Quenching steel

BROITAICE T ZRCEVELE

Lengthened neck for deep processing

00
%

Twist Angle

E—————1 e N —ig
15
HEHIM Workpiece ]
e | sone | ses
STAVAXE
O O O
O@HIZARIZP66ICECH B [~HE& mm]
@Cutting conditions are recommended on page 66. Unit [size :mm]
m R FHED B L1 AR L CBN/E 2R L WE d
Code No. Flute Diameter Effective Length Flute Length (BN Length Total Length Shank Diameter
BRB-2020020 R 0.2 04 2 0.5 0.6 40 3
BRB-2020040 R 0.2 04 4 0.5 0.6 40 3
BRB-2025020 R 0.25 0.5 2 0.5 0.6 40 3
BRB-2025040 R 0.25 0.5 4 0.5 0.6 40 3
BRB-2030020 R 0.3 0.6 2 0.6 0.6 40 3
BRB-2030040 R 03 0.6 4 0.6 0.6 40 3
BRB-2040040 R 0.4 08 4 0.8 1 40 3
BRB-2040060 R 0.4 0.8 6 0.8 1 40 3
BRB-2050040 R 05 1 4 1 1 50 4
BRB-2050060 R 0.5 1 6 1 1 50 4
BRB-2050080 R 0.5 1 8 1 1 50 4
BRB-2050100 R 0.5 1 10 1 1 50 4
BRB-2060050 R 0.6 12 5 1.2 2 50 4
BRB-2060080 R 0.6 1.2 8 1.2 2 50 4
BRB-2070050 R 0.7 14 5 1.2 2 50 4
BRB-2070080 R 0.7 14 8 1.2 2 50 4
BRB-2080050 R 0.8 16 5 1.2 2 50 4
BRB-2080080 R 0.8 1.6 8 1.2 2 50 4
BRB-2090050 R 0.9 18 5 1.5 2 50 4
BRB-2090080 R 0.9 1.8 8 1.5 2 50 4
BRB-2100060 R1 2 6 1.5 2 50 4
BRB-2100080 R1 2 8 1.5 2 50 4
BRB-2100100 R1 2 10 15 2 50 4
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BBEF-2

CBN 2MHAAR—ILT> RZ L

CBN 2 Flutes Ball Endmill

WSEEM - EANEOER Y T

Direct cutting for Highly hardened material and Quenching steel
WExY CREEMIN AR

Possible to cut by High Feed and High Efficiency

00
%

Twist Angle

ﬁ e ——— <l Ty T T *gi;i
R£0.005 15 -
HHI# Workpiece ]
~HRC55 ~HRC60 ~HRC65 L
NAK80 SKD11% SKHZE
STAVAXZE
©) ©) ©)
O@LTHIERITP66IELHE B [SHE  mm]
@Cutting conditions are recommended on page 66. Unit [size :mm]
m R HED (B3R LI| HRL | ETE | CBNE R L LTS
Code No. Flute Diameter [ Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BBEF-2010006 R 0.1 0.2 0.6 0.2 0.18 0.4 50 4
BBEF-2010012 R 0.1 0.2 12 0.2 0.18 0.4 50 4
BBEF-2015009 R 0.15 03 0.9 0.3 0.28 0.6 50 4
BBEF-2015018 R 0.15 03 18 0.3 0.28 0.6 50 4
BBEF-2020012 R 0.2 04 1.2 04 0.37 0.6 50 4
BBEF-2020024 R 0.2 04 24 04 0.37 0.6 50 4
BBEF-2025015 R 0.25 0.5 1.5 0.5 0.46 0.6 50 4
BBEF-2025030 R 0.25 0.5 3 0.5 0.46 0.6 50 4
BBEF-2030018 R 03 0.6 1.8 0.6 0.56 0.6 50 4
BBEF-2030036 R 03 0.6 3.6 0.6 0.56 0.6 50 4
BBEF-2040024 R 04 08 24 0.8 0.76 1 50 4
BBEF-2040048 R 0.4 0.8 48 0.8 0.76 1 50 4
BBEF-2050030 R 05 1 3 1 0.95 1 50 4
BBEF-2050060 R 05 1 6 1 0.95 1 50 4
BBEF-2060036 R 0.6 1.2 3.6 1.2 1.15 2 50 4
BBEF-2060072 R 0.6 1.2 7.2 1.2 1.15 2 50 4
BBEF-2070042 R 0.7 14 42 14 135 2 50 4
BBEF-2070084 R 0.7 14 84 14 1.35 2 50 4
BBEF-2075045 R 0.75 15 45 1.5 1.45 2 50 4
BBEF-2075090 R 0.75 15 9 1.5 1.45 2 50 4
BBEF-2080048 R 08 16 48 1.5 1.55 2 50 4
BBEF-2080096 R 08 16 9.6 1.5 1.55 2 50 4
BBEF-2090054 R 09 18 54 1.5 1.75 2 50 4
BBEF-2090108 R 0.9 1.8 10.8 1.5 1.75 2 50 4
BBEF-2100060 R1 2 6 15 1.95 2 50 4
BBEF-2100120 R1 2 12 1.5 1.95 2 50 4
BBEF-2150090 R15 3 9 2 2.95 2 50 4
BBEF-2150180 R15 3 18 2 2.95 2 60 4

4
% RO.1T D+ 1HHEHKREZD KT,  OneFlute only for RO.1



BBE-2

CBN 2MAA—ILZY R
CBN 2 Flutes Ball Endmill

WSEEM - EANEOER Y T 0° R
Direct cutting for Highly hardened material and Quenching steel g
WX CHAERMIAAAE FILA

Twist Angle

Possible to cut by High Feed and High Efficiency

‘éD}Lgm

I

l

I

I

I

I

I

I

I

|
#6.018.003

o

R+0.005

HEHIM Workpiece
e | sone | ses
STAVAXE
O O O
OISR MARIZPO6ICEEE B [~HE& mm]
@Cutting conditions are recommended on page 66. Unit [size :mm]
m & R HED |BMELI| ARL | BEFEI | CBNE R L R
Code No. Flute Diameter | Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BBE-2010S RO.1 0.2 0.6 0.2 0.18 0.4 50 6
BBE-2015S R0.15 0.3 0.9 0.3 0.28 0.6 50 6
BBE-2020S R0.2 0.4 1.2 04 0.37 0.6 50 6
BBE-2025S R0.25 0.5 1.5 0.5 0.46 0.6 50 6
BBE-2030S R0O.3 0.6 1.8 0.6 0.56 0.6 50 6
BBE-2040S R04 0.8 24 0.8 0.76 1 50 6
BBE-2050S R0O.S5 1 3 1 0.95 1 50 6
BBE-2060S R0.6 1.2 3.6 1.2 1.15 2 50 6
BBE-2070S R0.7 14 4.2 14 1.35 2 50 6
BBE-2075S R0.75 1.5 4.5 1.5 1.45 2 50 6
BBE-2080S R0.8 1.6 4.8 1.5 1.55 2 50 6
BBE-2090S R0.9 1.8 54 1.5 1.75 2 50 6
BBE-2100S R1 2 6 1.5 1.95 2 50 6
BBE-2150S R15 3 9 2 2.95 2 50 6
BBE-2200S R2 4 12 25 3.95 2.5 50 6
BBE-2250S R25 5 15 3 4.95 3.5 60 6
BBE-2300S R3 6 20 35 5.95 35 60 6

% RO DI THWFIEEEEY ET,  OneFlute only for RO.1
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BSB-2. BRB-2. BBEF-2.

BBE-2

PIMISEE
Referential Cutting Conditions
ek ~HRCS55 ~HRC60 ~HRC65
ardness
A NAK80, STAVAXZ SKD112 SKHZ
Workpiece
B (=XURE| V) A 2 |BEER(xVRE| V] A 2 |EER(xEVRE| V1 A 2
R Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
min~' mm/min Ad mm Rd mm([  min”' mm/min Ad mm Rd mm ([ min”! mm/min Ad mm Rd mm
0.1 50,000 [ 150~ 300{0.005~0.015| 0.02 | 50,000 | 120~ 200{0.005~0.015{ 0.02 | 50,000 | 60~ 150 {0.003~0.01 | 0.02
0.15 50,000 | 300~ 600]0.005~0.015[ 0.02 [ 50,000 | 200~ 350]0.005~0.015[ 0.02 [ 50,000 [ 100~ 250 |0.003~0.01 | 0.02
0.2 50,000 | 450~ 900]0.005~0.015[ 0.02 [ 50,000 | 350~ 650]0.005~0.015( 0.02 [ 50,000 | 250~ 400 |0.005~0.015| 0.02
0.25 50,000 | 600~1,100{0.01 ~0.03 | 0.04 | 50,000 | 450~ 800{0.01 ~0.03 | 0.04 | 50,000 | 350~ 600 [{0.005~0.015| 0.04
0.3 50,000 | 900~1,300{0.01 ~0.03 | 0.04 | 50,000 | 800~1,100{0.01 ~0.03 | 0.04 | 50,000 | 500~ 750 {0.01 ~0.02 | 0.04
0.4 50,000 | 900~1,300{0.01 ~0.03 | 0.04 | 50,000 | 800~1,100]0.01 ~0.03 | 0.04 [ 48,000 [ 500~ 750 |0.01 ~0.02 | 0.04
0.5 48000 |1,100~1,500{0.02 ~0.04 | 0.07 | 43,000 |1,100~1,400]0.02 ~0.04 | 0.07 [ 38,000 [ 700~1,000 |0.02 ~0.04 | 0.07
0.6 40,000 |1,100~1,500{0.02 ~0.05 | 0.07 | 36,000 |1,100~1,400]0.02 ~0.05 | 0.07 [ 32,000 [ 700~1,000 |0.02 ~0.04 | 0.07
0.7 34,000 [1,300~1,800{10.03 ~0.06 | 0.1 31,000 [1,200~1,50010.03 ~0.06 | 0.1 27,500 | 800~1,100 {0.03 ~0.05 | 0.1
0.75 32,000 [1,300~1,800{0.03 ~0.06 | 0.1 29,000 {1,200~1,500{0.03 ~0.06 | 0.1 25,500 | 800~1,100 {0.03 ~0.05 | 0.1
0.8 30,000 [1,300~1,70010.05 ~0.1 | 0.2 27,000 [1,100~1,400{0.05 ~0.1 | 0.2 24,000 | 800~1,100 [0.05 ~0.08 | 0.15
0.9 26,500 |1,400~1,800{0.05 ~0.1 | 0.2 24,000 |1,000~1,400{0.05 ~0.1 | 0.2 21,500 | 800~1,000 {0.05 ~0.08 | 0.15
1 24,000 |1,400~1,800{0.07 ~0.15 | 0.2 21,500 | 900~1,300{0.07 ~0.15 | 0.2 19,000 | 800~1,000 10.06 ~0.1 | 0.15
1.5 16,000 [1,200~1,60010.07 ~0.15 | 0.3 14,500 [ 700~1,00010.07 ~0.15 | 0.3 13,000 [ 700~ 900 ]0.06 ~0.1 | 0.2
2 12,000 |1,000~1,40070.08 ~0.15 | 0.3 11,000 | 700~1,00010.08 ~0.15 | 0.3 9,500 | 500~ 700 |0.08 ~0.15 | 0.2
2.5 10,000 |1,000~1400101 ~02 | 04 9,000 | 700~1,00010.1 ~02 |04 8,000 | 500~ 700 |0.08 ~0.15 | 03
3 8,500 [1,000~140010.1 ~02 |04 7500 | 700~1,00010.1 ~02 |04 7000 | 500~ 700 |0.08 ~0.15 | 03
& &

(

NAAIVIAPERIFI7TO0-EERHLET,
QEERE LX) EEIE, BCEIETHBLTILEL,
3)

G)HARIIFMI. PEEMTIDOEREZRLTEYET,

PBEETHEEEICRCTTRAERUEY 7 70— F - EvFERELTIILEL,

@TRARIE. AdIZFREAR. RdFEY V71— F - EvFERLTEVET,
B) DYIHIRARITBRZTT HDTYT DT, IIAZR. HEHOBIMFICK > THERBELTILEL,
O TEREHLEIL. BERERTTEALIEEN,

Remark

(1)QOil mist or Air blow is recommendable.
(2)Adjust Revolution and Feed Speed at the same rate.
(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.
(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity

since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.




BREF-1

BN THHIA—F—RFITV IV
CBN 1 Flutes Corner R Endmill

WSEEM - JANMOER Y T 0° e
Direct cutting for Highly hardened material and Quenching steel a
WS - B0 - EEGNIATAE *ILF E
Possible to process with high accuracy, high quality and long tool life Twist Angle Corner R
— e S R — T
R£0.005/ | = ®
01
L
#HIM Workpiece
~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZE
©) O @)
@LHISMHRIZP68ICERE B[S mm]
@Cutting conditions are recommended on page 68. Unit [size :mm]
8 B FED |3—F—R|BWMELI| WEL |BETERA| GBNE | 2EL 1z
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BREF-101001003 0.1 R0O.01 03 0.1 0.09 0.25 50 4
BREF-101001005 0.1 R0.01 05 0.1 0.09 0.25 50 4
BREF-102001006 0.2 R0.01 0.6 0.2 0.18 0.4 50 4
BREF-102001012 0.2 R0O.01 1.2 0.2 0.18 0.4 50 4
BREF-102002006 0.2 R0.02 0.6 0.2 0.18 0.4 50 4
BREF-102002012 0.2 R0.02 1.2 0.2 0.18 0.4 50 4
BREF-103001009 03 R0.01 0.9 03 0.28 0.6 50 4
BREF-103001018 03 R0.01 1.8 0.3 0.28 0.6 50 4
BREF-103002009 03 R0.02 0.9 0.3 0.28 0.6 50 4
BREF-103002018 03 R0.02 1.8 0.3 0.28 0.6 50 4
BREF-104001012 04 R0O.01 1.2 04 037 0.6 50 4
BREF-104001024 04 R0.01 24 0.4 0.37 0.6 50 4
BREF-104002012 04 R0.02 1.2 0.4 0.37 0.6 50 4
BREF-104002024 04 R0.02 24 0.4 0.37 0.6 50 4
BREF-105001015 05 R0.01 1.5 0.5 0.46 0.6 50 4
BREF-105001030 0.5 R0O.01 3 0.5 0.46 0.6 50 4
BREF-105002015 05 R0.02 1.5 0.5 0.46 0.6 50 4
BREF-105002030 05 R0.02 3 0.5 0.46 0.6 50 4
BREF-110001030 1 R0O.01 3 1 0.95 1 50 4
BREF-110001060 1 R0.01 6 1 0.95 1 50 4
BREF-110002030 1 R0.02 3 1 0.95 1 50 4
BREF-110002060 1 R0.02 6 1 0.95 1 50 4
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BREF-1

YIRIRHESE

Referential Cutting Conditions

E E ~HRC55 ~HRC60 ~HRC65
Hardness
R NAK80, STAVAXZ SKD11% SKHZ
Workpiece
HE | EEH|XVRE| ) A B (EEH|XVRE| U A B (BER|XVRE| U] A 2
Flute Diameter | Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
mm min’! mm/min Ad mm  |Rd mm[ min" mm/min Ad mm  |Rd mm[ min" mm/min Ad mm  [Rd mm

0.1 50,000 | 30~ 60 [0.0005~0.001)0.002] 50,000 [ 30~ 60 |0.0005~0.001]0.002] 50,000 [ 20~ 50 |0.0005~0.001

0.002

0.2 50,000 50~100 [0.001 ~0.002{0.002 | 50,000 50~100 ]0.001 ~0.002{0.002| 50,000 | 40~ 90 |0.001 ~0.002

0.002

03 50,000 60~150 10001 ~0.002] 0.003| 50,000 60~150 0001 ~0.002] 0.003| 50,000 50~120 {0.001 ~0.002

0.003

0.004

05 50,000 | 130~300 [0.001 ~0.003{0.005| 50,000 | 100~200 [0.001 ~0.003(0.005| 50,000 | 100~150 [0.001 ~0.003

0.005

[ 40,000 | 130~300 ]0.002 ~0.005]0.01 | 40,000 | 100~200 |0.002 ~0.005|0.01 | 35000 | 100~150 {0.002 ~0.005

1

04 50,000 | 100~200 [0.001 ~0.003({0.004 | 50,000 | 100~200 [0.001 ~0.003(0.004 | 50,000 60~120 10.001 ~0.003
1
1

001

=
ot

MAAMIWZIRAMERFRI770-%2E8HLET,

QEERE LY EEIE, BLCEIEGTHEBLTILEL,

GUIABIFFRMI. PEEMIDEREZRLTEYET,
HELTHEMEEICSCTTRAEBRUEY V74— F - EvFEFELTILEL,

@YRAEIF. AdIZREARA. RAFEY VT4 —F - EvFERLTEVET,

= —

B)ZDIHIRAERIZBERZTTHDTI DT, IR BEOBIMEFICE > THERABLTILEL,

() TEZREHLEIZ. HBFERTIERASLEL,

Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.




BSR-2

CBN2MHOA—F—RFITV RZ )L
CBN 2 Flutes Corner R Endmill

WSEEM - EANEOER Y T 0° 3—7-R
Direct cutting for Highly hardened material and Quenching steel
WERE - BRI - REOMIH A FILA .

Possible to process with high accuracy, high quality and long tool life Twist Angle Corner R

4 D—0.05

#dZ0.008

|
+0

L¢ D802
{

HEHIM Workpiece ]
e | sone | ses
STAVAXE
O O O
OUIHIRARIZPT6IEEHE B [~HE& mm]
@Cutting conditions are recommended on page 76. Unit [size :mm]

m HED JI—7+—R | BHR L] AR L CBN/E 2R 1L Wiz d

Code No. Flute Diameter ComerR Effective Length Flute Length (BN Length Total Length Shank Diameter
BSR-20501001 05 R 0.1 1 0.5 0.6 40 3
BSR-20501002 0.5 R 0.2 1 0.5 0.6 40 3
BSR-20601201 0.6 R 0.1 1.2 0.6 0.6 40 3
BSR-20601202 0.6 R 0.2 1.2 0.6 0.6 40 3
BSR-20701401 0.7 R 0.1 14 0.7 1 40 3
BSR-20701402 0.7 R 0.2 14 0.7 1 40 3
BSR-20801601 0.8 R 0.1 1.6 0.8 1 40 3
BSR-20801602 0.8 R 0.2 1.6 0.8 1 40 3
BSR-20901801 09 R 0.1 1.8 0.9 1 40 3
BSR-20901802 0.9 R 0.2 1.8 0.9 1 40 3
BSR-21002001 1 R 0.1 2 1 1 50 4
BSR-21002002 1 R 0.2 2 1 1 50 4
BSR-21002003 1 R 03 2 1 1 50 4
BSR-21503001 1.5 R 0.1 3 1.5 2 50 4
BSR-21503002 1.5 R 0.2 3 1.5 2 50 4
BSR-21503003 1.5 R 03 3 1.5 2 50 4
BSR-22004001 2 R 0.1 4 1.5 2 50 4
BSR-22004002 2 R 0.2 4 1.5 2 50 4
BSR-22004003 2 R 03 4 1.5 2 50 4
BSR-22004004 2 R 04 4 1.5 2 50 4
BSR-22004005 2 R 0.5 4 1.5 2 50 4
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BRR-2

CBN2HMHX U 7BEO—F+—REFIV FI)b
CBN 2 Flutes Corner R Endmill for Deep Rib

WSEEM - EANEOER Y T 0° a-1—R
‘Direct cutting for Highly hardened material and Quenching steel 2 o E
WRNMITAICEFERCEVELSR *ILF
Lengthened neck for deep processing Twist Angle Corner R
.l
——— — T N ] mE
HHIRE Workpiece
oo | sons | s -
STAVAXZE
O O O
OUJHIZFRISP76ICEEE B [E  mm]
@Cutting conditions are recommended on page 76. Unit [size :mm]
8 B FED | O—F—R | BHELI | HEL CBN/E 2EL 112 d
Code No. Flute Diameter Comer R Effective Length Flute Length (BN Length Total Length Shank Diameter
BRR-20502001 0.5 R 0.1 2 0.5 0.6 40 3
BRR-20504001 0.5 R 0.1 4 0.5 0.6 40 3
BRR-20502002 0.5 R 0.2 2 0.5 0.6 40 3
BRR-20504002 0.5 R 0.2 4 0.5 0.6 40 3
BRR-20602001 0.6 R 0.1 2 0.6 0.6 40 3
BRR-20604001 0.6 R 0.1 4 0.6 0.6 40 3
BRR-20602002 0.6 R 02 2 0.6 0.6 40 3
BRR-20604002 0.6 R 02 4 0.6 0.6 40 3
BRR-20702001 0.7 R 0.1 2 0.7 1 40 3
BRR-20704001 0.7 R 0.1 4 0.7 1 40 3
BRR-20702002 0.7 R 0.2 2 0.7 1 40 3
BRR-20704002 0.7 R 0.2 4 0.7 1 40 3
BRR-20804001 0.8 R 0.1 4 0.8 1 40 3
BRR-20806001 0.8 R 0.1 6 0.8 1 40 3
BRR-20804002 0.8 R 0.2 4 0.8 1 40 3
BRR-20806002 0.8 R 0.2 6 0.8 1 40 3
BRR-20904001 09 R 0.1 4 0.9 1 40 3
BRR-20906001 0.9 R 0.1 6 0.9 1 40 3
BRR-20904002 0.9 R 0.2 4 0.9 1 40 3
BRR-20906002 09 R 0.2 6 0.9 1 40 3
BRR-21004001 1 R 0.1 4 1 1 50 4
BRR-21006001 1 R 0.1 6 1 1 50 4
BRR-21008001 1 R 0.1 8 1 1 50 4
BRR-21010001 1 R 0.1 10 1 1 50 4
BRR-21004002 1 R 02 4 1 1 50 4
BRR-21006002 1 R 02 6 1 1 50 4




BRR-2

5 & FED | a—F-R | BMEL | AEL CBNE 2EL 1z d
Code No. Flute Diameter ComerR Effective Length Flute Length (BN Length Total Length Shank Diameter
BRR-21008002 1 R 0.2 8 1 1 50 4
BRR-21010002 1 R 0.2 10 1 1 50 4
BRR-21004003 1 R 03 4 1 1 50 4
BRR-21006003 1 R 0.3 6 1 1 50 4
BRR-21008003 1 R 03 8 1 1 50 4
BRR-21010003 1 R 03 10 1 1 50 4
BRR-21505001 1.5 R 0.1 5 1.5 2 50 4
BRR-21508001 1.5 R 0.1 8 1.5 2 50 4
BRR-21505002 1.5 R 0.2 5 1.5 2 50 4
BRR-21508002 1.5 R 0.2 8 1.5 2 50 4
BRR-21505003 15 R 03 5 1.5 2 50 4
BRR-21508003 1.5 R 03 8 1.5 2 50 4
BRR-22006001 2 R 0.1 6 1.5 2 50 4
BRR-22008001 2 R 0.1 8 1.5 2 50 4
BRR-22010001 2 R 0.1 10 1.5 2 50 4
BRR-22006002 2 R 0.2 6 1.5 2 50 4
BRR-22008002 2 R 0.2 8 1.5 2 50 4
BRR-22010002 2 R 0.2 10 1.5 2 50 4
BRR-22006003 2 R 03 6 1.5 2 50 4
BRR-22008003 2 R 03 8 1.5 2 50 4
BRR-22010003 2 R 03 10 1.5 2 50 4
BRR-22006004 2 R 04 6 1.5 2 50 4
BRR-22008004 2 R 04 8 1.5 2 50 4
BRR-22010004 2 R 04 10 1.5 2 50 4
BRR-22006005 2 R 05 6 1.5 2 50 4
BRR-22008005 2 R 05 8 1.5 2 50 4
BRR-22010005 2 R 05 10 1.5 2 50 4
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BREF-2

CBN 2P OA—F—RFITV KZ )L
CBN 2 Flutes Corner R Endmill

WSEEM - JANMOER Y T 0° I=F-R
Direct cutting for Highly hardened material and Quenching steel
WSHEE - BRM - REGINIATEE *ILA @
Possible to process with high accuracy, high quality and long tool life Twist Angle Corner R
- i

)

|

[

|

.

i

|

|

|

|

|

|

I
#4.0%8 003

E_

R+0.005/

HEHIM Workpiece - A
e | sons | ses L
STAVAXE
O ©) O
@MU (FRIZPT6IC 5 [P
@Cutting conditions are recommended on page 76. Unit [size :mm]

m & FED | 3—F—R|BMRLI| AKL | BFRd | CBNE R L Wz

Code No. Flute Diameter CornerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BREF-203003005 0.3 R0.03 0.5 0.3 - 0.4 50 4
BREF-203003009 0.3 R0.03 0.9 0.3 0.26 0.6 50 4
BREF-203003018 0.3 R0.03 1.8 0.3 0.26 0.6 50 4
BREF-203005005 0.3 R 0.05 0.5 0.3 - 0.4 50 4
BREF-203005009 0.3 R0.05 0.9 0.3 0.26 0.6 50 4
BREF-203005018 0.3 R 0.05 1.8 0.3 0.26 0.6 50 4
BREF-204003005 04 R0.03 0.5 04 - 0.4 50 4
BREF-204003012 04 R0.03 1.2 04 0.36 0.6 50 4
BREF-204003024 04 R0.03 24 04 0.36 0.6 50 4
BREF-204005005 04 R0.05 0.5 0.4 - 0.4 50 4
BREF-204005012 04 R0.05 1.2 04 0.36 0.6 50 4
BREF-204005024 04 R 0.05 24 0.4 0.36 0.6 50 4
BREF-204010005 04 RO.1 0.5 04 - 0.4 50 4
BREF-204010012 04 RO.1 1.2 0.4 0.36 0.6 50 4
BREF-204010024 04 RO.1 24 04 0.36 0.6 50 4
BREF-205003005 0.5 R0.03 0.5 0.5 - 0.4 50 4
BREF-205003010 0.5 R0.03 1 0.5 0.46 0.6 50 4
BREF-205003015 0.5 R0.03 15 0.5 0.46 0.6 50 4
BREF-205003020 0.5 R0.03 2 0.5 0.46 0.6 50 4
BREF-205003030 0.5 R0.03 3 0.5 0.46 0.6 50 4
BREF-205005005 0.5 R 0.05 0.5 0.5 - 0.4 50 4
BREF-205005010 0.5 R 0.05 1 0.5 0.46 0.6 50 4
BREF-205005015 0.5 R0.05 15 0.5 0.46 0.6 50 4
BREF-205005020 0.5 R 0.05 2 0.5 0.46 0.6 50 4
BREF-205005030 0.5 R 0.05 3 0.5 0.46 0.6 50 4
BREF-205010005 0.5 RO.1 0.5 0.5 - 0.4 50 4




BREF-2

m & FED | 2—F—R|BMERLI| AEL | BFRd | CBNE 2R L E
Code No. Flute Diameter CornerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BREF-205010010 0.5 RO.1 1 0.5 0.46 0.6 50 4
BREF-205010015 0.5 RO.1 15 0.5 0.46 0.6 50 4
BREF-205010020 0.5 RO.1 2 0.5 0.46 0.6 50 4
BREF-205010030 0.5 RO.1 3 0.5 0.46 0.6 50 4
BREF-210003020 1 R0.03 2 1 0.95 1 50 4
BREF-210003030 1 R0.03 3 1 0.95 1 50 4
BREF-210003040 1 R0.03 4 1 0.95 1 50 4
BREF-210003050 1 R0.03 5 1 0.95 1 50 4
BREF-210003060 1 R0.03 6 1 0.95 1 50 4
BREF-210003080 1 R0.03 8 1 0.95 1 50 4
BREF-210003100 1 R0.03 10 1 0.95 1 50 4
BREF-210005020 1 R0.05 2 1 0.95 1 50 4
BREF-210005030 1 R0.05 3 1 0.95 1 50 4
BREF-210005040 1 R 0.05 4 1 0.95 1 50 4
BREF-210005050 1 R 0.05 5 1 0.95 1 50 4
BREF-210005060 1 R 0.05 6 1 0.95 1 50 4
BREF-210005080 1 R 0.05 8 1 0.95 1 50 4
BREF-210005100 1 R 0.05 10 1 0.95 1 50 4
BREF-210010020 1 RO.1 2 1 0.95 1 50 4
BREF-210010030 1 RO.1 3 1 0.95 1 50 4
BREF-210010040 1 RO.1 4 1 0.95 1 50 4
BREF-210010050 1 RO 5 1 0.95 1 50 4
BREF-210010060 1 RO.1 6 1 0.95 1 50 4
BREF-210010080 1 RO.1 8 1 0.95 1 50 4
BREF-210010100 1 RO.1 10 1 0.95 1 50 4
BREF-210020020 1 R0.2 2 1 0.95 1 50 4
BREF-210020030 1 R0.2 3 1 0.95 1 50 4
BREF-210020040 1 R0.2 4 1 0.95 1 50 4
BREF-210020050 1 R0.2 5 1 0.95 1 50 4
BREF-210020060 1 R0.2 6 1 0.95 1 50 4
BREF-210020080 1 R0.2 8 1 0.95 1 50 4
BREF-210020100 1 R0.2 10 1 0.95 1 50 4
BREF-215003045 15 R0.03 45 1.5 1.45 2 50 4
BREF-215003090 15 R0.03 9 1.5 1.45 2 50 4
BREF-215005045 1.5 R0.05 45 1.5 1.45 2 50 4
BREF-215005090 1.5 R0.05 9 1.5 1.45 2 50 4
BREF-215010045 1.5 RO.1 45 1.5 1.45 2 50 4
BREF-215010090 1.5 RO.1 9 1.5 1.45 2 50 4
BREF-215020045 1.5 R0.2 45 1.5 1.45 2 50 4
BREF-215020090 1.5 R0.2 9 1.5 1.45 2 50 4
BREF-220003060 2 R0.03 6 1.5 1.95 2 50 4
BREF-220003120 2 R0.03 12 1.5 1.95 2 50 4
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BREF-2

m & FED | 2—F—R|BMERLI| AEL | BFRd | CBNE R L LTS
Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BREF-220005060 2 R0.05 6 15 1.95 2 50 4
BREF-220005120 2 R0.05 12 15 1.95 2 50 4
BREF-220010060 2 RO.1 6 15 1.95 2 50 4
BREF-220010120 2 RO.1 12 15 1.95 2 50 4
BREF-220020060 2 R0.2 6 15 1.95 2 50 4
BREF-220020120 2 R0.2 12 1.5 1.95 2 50 4
BREF-220030060 2 R0.3 6 15 1.95 2 50 4
BREF-220030120 2 R0.3 12 1.5 1.95 2 50 4
BREF-230003090 3 R0.03 9 2 2.95 2 50 4
BREF-230003180 3 R0.03 18 2 2.95 2 60 4
BREF-230005090 3 R 0.05 9 2 2.95 2 50 4
BREF-230005180 3 R 0.05 18 2 2.95 2 60 4
BREF-230010090 3 RO.1 9 2 2.95 2 50 4
BREF-230010180 3 RO.1 18 2 2.95 2 60 4
BREF-230020090 3 R0.2 9 2 2.95 2 50 4
BREF-230020180 3 R0.2 18 2 2.95 2 60 4
BREF-230030090 3 R0.3 9 2 2.95 2 50 4
BREF-230030180 3 R0.3 18 2 2.95 2 60 4
BREF-230050090 3 RO.S5 9 2 2.95 2 50 4
BREF-230050180 3 R0O.5 18 2 2.95 2 60 4




BRE-2

CBN 2P OA—F—RFITV KZ )L
CBN 2 Flutes Corner R Endmill

WS - BANBOBERY T 0 e
Direct cutting for Highly hardened material and Quenching steel
WEHE - BRA - REOMIHAE FILA @

Possible to process with high accuracy, high quality and long tool life Twist Angle Corner R

|
|
i
)
)
)
)
)
I
$6.0%8.003

HEHIM Workpiece
e | sone | ses
STAVAXE
O O O
O@UHISARIZP76|CECH B [~HE& mm]
@Cutting conditions are recommended on page 76. Unit [size :mm]

m HED [J2—F—R|BWELT| IEL | BRI | CBNE R L R

Code No. Flute Diameter ComerR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BRE-203005S 03 R 0.05 0.9 0.3 0.26 0.6 50 6
BRE-204005S 04 R0.05 1.2 0.4 0.36 0.6 50 6
BRE-205010S 0.5 RO.1 1.5 0.5 0.46 0.6 50 6
BRE-210010S 1 RO.1 3 1 0.95 1 50 6
BRE-210020S 1 R0.2 3 1 0.95 1 50 6
BRE-215010S 15 RO.1 45 1.5 1.45 2 50 6
BRE-215020S 15 R0.2 45 1.5 145 2 50 6
BRE-220020S 2 R0.2 6 1.5 1.95 2 50 6
BRE-2200305 2 R0.3 6 1.5 1.95 2 50 6
BRE-230020S 3 R0.2 9 2 2.95 2 50 6
BRE-2300305 3 R0.3 9 2 2.95 2 50 6
BRE-230050S 3 R0O.5 9 2 2.95 2 50 6
BRE-2400035 4 R0.03 12 2 3.95 2 50 6
BRE-240020S 4 R0.2 12 2 3.95 2 50 6
BRE-240030S 4 R0O3 12 2 3.95 2 50 6
BRE-240050S 4 R0O.5 12 2 3.95 2 50 6
BRE-250003S 5 R0.03 15 2 495 2 60 6
BRE-250020S 5 R0.2 15 2 4.95 2 60 6
BRE-250030S 5 R0O3 15 2 495 2 60 6
BRE-250050S 5 R0O.5 15 2 4.95 2 60 6
BRE-260003S 6 R0.03 20 2 5.95 2 60 6
BRE-260020S 6 R0.2 20 2 5.95 2 60 6
BRE-260030S 6 R0O.3 20 2 5.95 2 60 6
BRE-2600505 6 R0.5 20 2 5.95 2 60 6
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BSR-2. BRR-2. BREF-2. BRE-2

YIRIRHESE

Referential Cutting Conditions

e ~HRCS55 ~HRC60 ~HRC65

ardness

A NAK80. STAVAXZE SKD11%5 SKHZ

Workpiece

FR |EESE | XVRE| U A & ([EEM|XVRE| U A 2 |EER(XVRE| U A 2

Flute Diameter | Revolution Feed Depth of Cut Revolution Feed Depth of Cut Revolution Feed Depth of Cut
mm min”' mm/min Admm  |Rd mm| min' mm/min Admm  |Rd mm| min' mm/min Ad mm  |Rd mm
0.3 50,000 | 200~ 400 | 0.003~0.01 | 0.03 | 50,000 | 150~ 300 {0.004~0.015{ 0.03 | 50,000 | 100~250 | 0.003~0.01 | 0.03
0.4 50,000 | 350~ 600 | 0.005~0.01 [ 0.04 [ 50,000 [ 200~ 400 |0.004~0.015[ 0.04 [ 50,000 [ 150~300 | 0.005~0.01 | 0.04
0.5 50,000 | 600~ 900 [ 0.01 ~0.03 | 0.07 | 50,000 | 600~ 900 {0.01 ~0.03 | 0.07 | 50,000 [ 500~800 [ 0.005~0.01 | 0.07
1 45,000 | 800~1,100 | 0.02 ~0.04 | 0.3 40,000 | 800~1,100 [0.01 ~0.03 | 0.3 32000 | 600~900 | 0.1 ~0.04 | 0.1
1.5 30,000 | 800~1,100 [ 0.03 ~0.05 | 0.5 26,500 | 800~1,100 {0.02 ~0.04 | 0.5 22,000 | 600~900 [ 0.015~0.05 | 0.2
2 23,000 | 800~1,100 | 0.04 ~0.06 | 0.6 | 20,000 | 800~1,100 |0.02 ~0.06 | 0.6 16,000 [ 600~900 | 0.015~0.06 | 0.4
3 15,000 [ 700~1,000 | 0.05 ~0.1] 0.8 13,000 | 700~1,000 |0.03 ~0.05 | 0.8 10,500 [ 600~900 | 0.02 ~0.05] 0.6
4 11,500 | 600~ 800005 ~0.1] 10 10,000 | 500~ 700 10.04 ~0.06 | 1.0 8500 | 400~700 |0.04 ~0.08 | 0.8
5 9,000 | 600~ 800 | 0.06 ~0.11] 1.2 8,000 | 500~ 700 |0.06 ~0.1 | 1.2 7500 | 350~600 |0.04 ~0.08 | 1
6 8,000 | 600~ 800 | 006 ~0.11] 13 7000 | 500~ 700 |0.06 ~0.1 |13 6,000 | 350~600 |0.05 ~0.08| 1.2

=
o

AV AMEIEI7TO0—%2B8HLET,

QEERE LX) REE, BCRIGTHBLTILEL,

GUIAEIIFRMI. L EMIOEXEZRLTEIET,
HELTSEEEICSCTTRABRUEY V74— F - Ev FEFELTILEL,

@YAEIE, AdIFREARL RAFEY VT —F - EvFERLTBVET,

B)ZDUHIFHRIFEZETTHLDTIDT, MIAAR. HHOBMEEICK > THERELTILEL,

() TEZEEHLEIX. BEHKERTTERASLEL,

Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.

(

w N =




BVEF-2

CBNVIEEZ > K= )b

CBN 2 Flutes V type Endmill
WSEEM - EANEOER Y T 0° 30° || 40° || 60° || 90°
Direct cutting for Highly hardened material and Quenching steel N—""N
V& XFRNIICRE #ILA SIS || IS || IS || Sl
Most suitable for Vv groove and engraving processing Twist Angle Point Angle Point Angle Point Angle Point Angle
== eEr L ————] B

#HIA Workpiece
~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZ
©) O ©)
OJHIRMRIZIP7IICEEE B [E mm]
@Cutting conditions are recommended on page 79. Unit [size :mm]
m & FinM 6 | ZmED | BMEL1 | ARL BE CBNE 2R L WE
Code No. Edge Angle Edge Diameter Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BVEF-2030005 30° 0.05 6 3.64 2 2 50 4
BVEF-2030010 30° 0.1 6 3.54 2 2 50 4
BVEF-2040005 40° 0.05 4 2.68 2 2 50 4
BVEF-2040010 40° 0.1 4 2.61 2 2 50 4
BVEF-2060005 60° 0.05 4 1.69 2 2 50 4
BVEF-2060010 60° 0.1 4 1.65 2 2 50 4
BVEF-2090005 90° 0.05 4 0.975 2 2 50 4
BVEF-2090010 90° 0.1 4 0.95 2 2 50 4
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BVREF-2

WEREEN - FEANMOER Y T

CBNVHRTTZ> Kb

CBN 2 Flutes V with R type Endmill

Direct cutting for Highly hardened material and Quenching steel

BVE XFRNIICsE

Most suitable for V groove and engraving processing

#HIA Workpiece

5O
NN
*OLA

Twist Angle

#2.0 ?8.02

30°

40°

60° || 90°

Sinf || i || Linf || LA

Point Angle Point Angle Point Angle Point Angle

I
I
I
I
I
I
I
|
+Q
%4 25,003

~HRC55 ~HRC60 ~HRC65
NAK80 SKD11% SKHZ
STAVAXZ
©) O ©)
OJHIRMRIZIP7IICEEE B [E mm]
@Cutting conditions are recommended on page 79. Unit [size :mm]
m & SisA 0 | KimR | BMER L1 | ARL BE CBNE 2R L WE
Code No. Edge Angle EdgeR Effective Length Flute Length Neck Diameter (BN Length Total Length Shank Diameter
BVREF-2030010 30° R 0.1 6 3.45 2 2 50 4
BVREF-2030020 30° R 0.2 6 3.16 2 2 50 4
BVREF-2040010 40° R 0.1 4 2.56 2 2 50 4
BVREF-2040020 40° R 0.2 4 2.36 2 2 50 4
BVREF-2060010 60° R 0.1 4 1.63 2 2 50 4
BVREF-2060020 60° R 0.2 4 1.53 2 2 50 4
BVREF-2090010 90° R 0.1 4 0.96 2 2 50 4
BVREF-2090020 90° R 0.2 4 0.92 2 2 50 4




BVEF-2. BVREF-2

YIRIRHESE

Referential Cutting Conditions

. ~HRC55 ~HRC60 ~HRC65
ardness
#HIA NAK80. STAVAXZ: SKD11% SKHzs
Workpiece
FoinA | B | EURE | Y] A = | B | XVRE (V] A 2 | @ER | XUERE | U A 2
Revolution Feed Depth of Cut | Revolution Feed Depth of Cut | Revolution Feed Depth of Cut
6 min~! mm/min Ad mm min~! mm/min Ad mm min~! mm/min Ad mm

30° | 50,000 | 250~500 | 0.005~0.01 | 50,000 | 200~500 | 0.003~0.008 50,000 [ 150~400 |0.002~0.006

40° [ 50,000 | 250~500 | 0.005~0.01 | 50,000 | 200~500 |0.003~0.008| 50,000 | 150~400 |0.002~0.006

60° | 50,000 | 250~500 | 0.005~0.01 | 50,000 | 200~500 [0.003~0.008| 50,000 | 150~400 |0.002~0.006

90° | 50,000 | 250~500 | 0.005~0.01 | 50,000 | 200~500 [0.003~0.008| 50,000 | 150~400 |0.002~0.006

=
o

MAAMIVZRAMERFIT770—%2E8HLET,
Q)EERE LX) FEIE, BCEIETHBLTILEL,
G)HARIIFMI. PEEMTIDOEREZRLTEYET,
HELTHZEEEICSCTTRAEBRUEY V74— F - EvFEFELTILEL,
AYDAEIE. AdITREAM, RAIFEY VT4 —F - EvFERLTEIET,
BT DYHIEHRIFELZZTTLDTI DT, MIAAR. BHORIMEFIC K > TEERBELTILEL,
G TEREHLEIZ. BERERTTEALIEEN,

Remark

(1)Oil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.

w N =

79

ZWN



ZWN

80

BMC-3

CBN3HHHEEY Y Z—

CBN 3 Flutes Chamfering Cutter

WSEEM - FEANMHOEE Y I TICHE
Ideal for chamfering of high hardness
materials and hardened steel

~—

#HIA Workpiece

~HRC55
NAK80
STAVAXF

~HRC60
SKD11%

~HRC65
SKHZ

©) ©) ©)

OJHIRMARIZPETICEEL
@Cutting conditions are recommended on page 81.

90°+30°

+OLA

Twist Angle

TE Flute Length

90°
K

Point Angle

+0
#dZ6.003

B [~HE& mm]

Unit [size :mm]

m = F#ED BUR L eRL Wz d Feh 7 7w MR
Code No. Flute Diamter Effective Length Total Length Shank Diameter Edge Diameter
BMC-305015 0.5 15 50 4 0.08
BMC-305050 0.5 5 50 4 0.08
BMC-310030 1 3 50 4 0.1
BMC-310080 1 8 50 4 0.1
BMC-312040 1.2 4 50 4 0.1
BMC-312100 1.2 10 50 4 0.1
BMC-315040 15 4 50 4 0.15
BMC-315100 15 10 50 4 0.15
BMC-320050 2 5 50 4 0.2
BMC-320100 2 10 50 4 0.2
BMC-320150 2 15 60 4 0.2
BMC-325060 25 6 50 4 0.2
BMC-325150 25 15 60 4 0.2
BMC-325200 25 20 60 4 0.2
BMC-330060 3 6 50 4 0.2
BMC-330150 3 15 60 4 0.2
BMC-330200 3 20 60 4 0.2
BMC-340100 4 10 50 4 0.3
BMC-340200 4 20 60 4 0.3
BMC-350150 5 15 60 6 0.3
BMC-350300 5 30 70 6 0.3
BMC-360150 6 15 60 6 0.3
BMC-360300 6 30 70 6 0.3




BMC-3

YIHIREEE
Referential Cutting Conditions
EE ~HRC5 ~HRC65
Hardlness
i NAK80, STAVAX SKHZE
HE B B R EER B R
Flute Diameter Revolution Feed Revolution Feed
mm min~! mm/min min~! mm/min
0.5 48,000 200 48,000 100
1 23,000 200 23,000 100
1.2 20,000 200 20,000 100
1.5 16,000 200 16,000 100
2 12,000 200 12,000 100
2.5 9,500 200 9,500 100
3 8,000 200 8,000 100
4 6,000 200 6,000 100
5 5,000 200 5,000 100
6 4,000 200 4,000 100

=
S

(
(
(

w N =

AV AMEIEI7TO0—%2B8HLET,
R EX ) REE, FCEIGTHELTIILEL,
WHAEIIFRMNI., FEEMIOEXEZRLTEIET,

HELTSEEEICSCTTRABRUEY V74— F - Ev FEFELTILEL,

AYHAEIE, AdIF:

EHMA. RAFEY I T4 —F - EvFERLTEVET,

B)Z DYIHIZRARIZERZTT HDTT DT, IMTHAR. EHOBMEFICK > THERELTILEL,
() TEZEEHLEIX. BEHKERTTERASLEL,

Remark

(1)QOil mist or Air blow is recommendable.
(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.
(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity

since these conditions are shown just as Standard.
(6)Shorten overhang as much as possible is recommendable.

81

ZWN



ZWN

BUMW-4

CBNEEERY AvZ2— ZIT)b
CBN Backside Cutter Double

WEEEN - FEANMOMEEY M TIc&E 0° ﬂ 90°
Ideal for double-sided machining of high-hardness -
materials and hardened steel % EE A
Twist Angle Chamfer angle
CIE
¢ —— i — mL
0.1 H 15
Al Q2
L
#HIA Workpiece
~HRC55 ~HRC60 ~HRC65 c g
NAK80 SKD11% SKHZ ¥
STAVAXF i
©) O ©)
OJHIRM4RIZPE3ICEEL B[S mm]
@Cutting conditions are recommended on page 83. Unit [size :mm]
m & NED HE 21 B R £2 BRI eRL WE d
Code No. Outer Diamter Blade Thickness Under Head Neck Diameter Total Length Shank Diameter
BUMW-401504 15 04 4 1 50 4
BUMW-401508 15 04 8 1 50 4
BUMW-402005 2.0 08 5 1.1 50 4
BUMW-402010 20 08 10 1.1 50 4
BUMW-402506 25 1 6 14 50 4
BUMW-402512 25 1 12 1.4 50 4
BUMW-403008 30 1.2 8 1.7 50 4
BUMW-403016 30 1.2 16 1.7 50 4
BUMW-403509 35 14 9 2.0 50 4
BUMW-403518 35 14 18 2.0 50 4
BUMW-404010 40 16 10 23 50 4
BUMW-404020 40 16 20 2.3 60 4
BUMW-404512 45 2 12 24 50 6
BUMW-404524 45 2 24 24 60 6
BUMW-405012 50 2.2 12 2.7 50 6
BUMW-405024 50 2.2 24 2.7 60 6
BUMW-405515 55 24 15 3.0 60 6
BUMW-405530 55 24 30 3.0 70 6
BUMW-406015 6.0 3 15 29 60 6
BUMW-406030 6.0 3 30 29 70 6




BUMW-4

Pl IE S

Referential Cutting Conditions

he ~HRC55 ~HRC65
ardness
btz
Workpiece NAK80. STAVAXZ SKHZ:
A &7 [El¥REL X RE ¥ oA 2 [El#£L XRE 7 A 2
Flute Diameter Revolution Feed Depth of Cut Revolution Feed Depth of Cut
mm min~! mm/min Ad mm min~! mm/min Ad mm
1.5 28,000 140 0.002~0.005 28,000 80 0.002~0.005
2.0 22,400 140 0.003~0.006 22,400 80 0.003~0.006
2.5 22,400 140 0.003~0.006 22,400 80 0.003~0.006
3.0 14,000 140 0.004~0.007 14,000 80 0.004~0.007
35 14,000 140 0.004~0.007 14,000 80 0.004~0.007
4.0 11,900 140 0.005~0.008 11,900 80 0.005~0.008
45 11,900 140 0.005~0.008 11,900 80 0.005~0.008
5.0 7,700 140 0.006~0.009 7,700 80 0.006~0.009
55 7,700 140 0.006~0.009 7,700 80 0.006~0.009
6.0 7,000 140 0.007~0.01 7,000 80 0.007~0.01
s *
MAAIVZIAMEEI 7 70— %2BRSHLET,
Q)ElE# L E D REIG. BICEIETHRELTIEL,
GWHAEIETMNT., PLEEMTORAEEZRLTEYET,
WELTZEMEICSCTYRAERTE Y I 74— F - EvFERELTIEEL,
@A EIE. AdIGERE AR, RdiFEY I T4 —R - EvFERLTBVET, .
)T DYHIEHRIFERZETRTEDTTDOT, MMITHZR. WHOBIMEEICEK > TERERFEL TILEL,
(O TEEETHLEE. HERERTSHERLLEEL,
Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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BNC-2

CBNR I Ay Z2—
CBN 2 Flutes Thread Cutter

WSEEM - FEANHOMEER Y NIICRE
Ideal for double-sided machining of high-hardness
materials and hardened steel

"N

> e
*ULA

60°
|

Twist Angle

Chamfer angle

I
|
I
|
I
|
I
|
|
#6.0*8.003

#HIM Workpiece P
~HRC55 ~HRC60 ~HRC65 @ ‘a
NAK80 SKD11% SKHZ
STAVAXSS
@ O @
OUIHIRMRIZPESICEEEL B[S mm]
@Cutting conditions are recommended on page 85. Unit [size :mm]
an & NED HEL1 BFRL3 | 7ovime B D1 2E L WE
Code No. Outer Diamter Blade Thickness Under Head Flute Length Neck Diameter Total Length Shank Diameter
BNC-2602005 2 0.3 5 0.05 14 50 6
BNC-2603006 3 0.4 6 0.05 2 50 6
BNC-2603508 35 0.5 8 0.05 25 50 6
BNC-2604012 4 0.72 12 0.06 3 50 6
BNC-2605015 5 0.8 15 0.07 34 50 6
BNC-2606018 6 1 18 0.08 3.8 50 6




BNC-2

Pl IE S

Referential Cutting Conditions

= ~HRC55 ~HRC60 ~HRC65
Hardness
HHIA NAK80. STAVAXZ SKD11% SKHZs
Workpiece
FH & EYRE v A B ®EYRE v A B EYRE v A =
Flute Diameter Feed Depth of Cut Feed Depth of Cut Feed Depth of Cut
mm mm/min Ad mm mm/min Ad mm mm/min Ad mm
2 20~50 0.01~0.02 20~40 0.01~0.02 10~30 0.01~0.02
3 20~50 0.02~0.04 20~40 0.02~0.04 10~30 0.01~0.03
35 20~50 0.02~0.04 20~40 0.02~0.04 10~30 0.01~0.03
4 20~50 0.03~0.05 20~40 0.03~0.05 10~30 0.02~0.04
5 20~50 0.03~0.05 20~40 0.03~0.05 10~30 0.02~0.04
6 20~50 0.03~0.05 20~40 0.03~0.05 10~30 0.02~0.04
% = \
MAAIVZIAMEREI 7 JO0—42B8HLET,
QEE ExE ) REIE. BCEIETHREL T LT,
QYFAZIEFEMI. P EMTIORAEEZRLTHYET,

BEETHEEEICRCTTRAERUVEY 7 70— F - EvFERFELTILEL,

@YBAZIF. AdIZREARA. RAFEY VT4 —F - EvFERLTEVET,

BT DYRIEHRIFELZZTTELDTI DT, MIAAR. HHOBIMFICL > TEEREL TILEL,
() TEZREHLEIR. HEBFERTIEASLEL,

Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.
(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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BHR-4

WSEEANHDOIE LS I BB

Ideal for finishing holes in hardened steel

CBN4HMH ) —<
CBN 4 Flutes Reamer

+0.004

20°
%

Twist Angle

———— msste B
< /3 , 5{30’
#EI workpiece Q1 ]
oo | sons | s @It e s
92 sirvels
©) @) ©) R05 650~ 0603
O@LTHIRITPESICETH B [E mm]
@Cutting conditions are recommended on page 88. Unit [size :mm]
m B FED AR L Bk L1 eRL WEd
Code No. Flute Diamter Groove Length Effective Length Total Length Shank Diameter
BHR-4150 15 8 10 50 3
BHR-4160 16 8 10 50 3
BHR-4170 1.7 8 10 50 3
BHR-4180 1.8 8 10 50 3
BHR-4190 19 8 10 50 3
BHR-4198 1.98 13 15 50 3
BHR-4199 1.99 13 15 50 3
BHR-4200 2 13 15 50 3
BHR-4201 2.01 13 15 50 3
BHR-4202 2.02 13 15 50 3
BHR-4203 2.03 13 15 50 3
BHR-4210 2.1 13 15 50 3
BHR-4220 22 13 15 50 3
BHR-4230 23 13 15 50 3
BHR-4240 24 13 15 50 3
BHR-4250 25 13 15 50 3
BHR-4260 26 13 15 50 3
BHR-4270 27 13 15 50 3
BHR-4280 28 13 15 50 3
BHR-4290 29 13 15 50 3
BHR-4298 298 18 20 60 3
BHR-4299 299 18 20 60 3
BHR-4300 3 18 20 60 3
BHR-4301 3.01 18 20 60 3
BHR-4302 3.02 18 20 60 3
BHR-4303 3.03 18 20 60 3
BHR-4310 3.1 18 20 60 4




BHR-4

m FED AR L AR L1 2RL WEd
Code No. Flute Diamter Groove Length Effective Length Total Length Shank Diameter
BHR-4320 3.2 18 20 60 4
BHR-4330 33 18 20 60 4
BHR-4340 34 18 20 60 4
BHR-4350 35 18 20 60 4
BHR-4360 3.6 18 20 60 4
BHR-4370 3.7 18 20 60 4
BHR-4380 38 18 20 60 4
BHR-4390 39 18 20 60 4
BHR-4398 3.98 23 25 60 4
BHR-4399 3.99 23 25 60 4
BHR-4400 4 23 25 60 4
BHR-4401 4.01 23 25 60 4
BHR-4402 4.02 23 25 60 4
BHR-4403 4.03 23 25 60 4
BHR-4410 4.1 23 25 60 6
BHR-4420 42 23 25 60 6
BHR-4430 43 23 25 60 6
BHR-4440 44 23 25 60 6
BHR-4450 45 23 25 60 6
BHR-4460 4.6 23 25 60 6
BHR-4470 47 23 25 60 6
BHR-4480 48 23 25 60 6
BHR-4490 49 23 25 60 6
BHR-4498 4.98 28 30 70 6
BHR-4499 4.99 28 30 70 6
BHR-4500 5 28 30 70 6
BHR-4501 5.01 28 30 70 6
BHR-4502 5.02 28 30 70 6
BHR-4503 5.03 28 30 70 6
BHR-4510 5.1 28 30 70 6
BHR-4520 5.2 28 30 70 6
BHR-4530 53 28 30 70 6
BHR-4540 54 28 30 70 6
BHR-4550 55 28 30 70 6
BHR-4560 5.6 28 30 70 6
BHR-4570 57 28 30 70 6
BHR-4580 58 28 30 70 6
BHR-4590 5.9 28 30 70 6
BHR-4598 5.98 28 30 70 6
BHR-4599 5.99 28 30 70 6
BHR-4600 6 28 30 70 6
BHR-4601 6.01 28 30 70 6
BHR-4602 6.02 28 30 70 6
BHR-4603 6.03 28 30 70 6
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BHR-4

YIRIHESE

Referential Cutting Conditions

Zic ) AN ~HRC65 ik (FC.FCD%)
Workpiece Hardened material Castiron
MRS R J
Qi S 10~20m/min 25~45m/min
HE EYE(mm/rev) )= (mm) %Y E(mm/rev) 1) =< (mm)
Flute Diameter Feed Reamer Stock Removal Feed Reamer Stock Removal
1.5 0.01~0.02 0.05 0.01~0.02 0.07
2 0.01~0.03 0.05 0.01~0.03 0.07
3 0.03~0.06 0.08 0.03~0.06 0.1
4 0.03~0.06 0.08 0.03~0.06 0.1
5 0.04~0.08 0.1 0.04~0.08 0.2
6 0.04~0.08 0.1 0.04~0.08 0.2
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Remark

(1)QOil mist or Air blow is recommendable.

(2)Adjust Revolution and Feed Speed at the same rate.

(3)Depth of cut is shown the maximum value in rough cutting and semi finish
Adjust Depth of cut and Pick feed pitch according to required surface roughness.

(4)Depth of cut is shown as Ad : Axial depth and Rd : Pick feed pitch.

(5)Adjust the cutting conditions respectively according to Cutting shape and Machine rigidity
since these conditions are shown just as Standard.

(6)Shorten overhang as much as possible is recommendable.
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