DLC Coated Carbide End Mills for Copper Electrodes Vol.2
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Long neck radius type: AE-CPR-N
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144 new items added
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Full lineup of 216 items
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2-flute long neck ball type for high precision finishing

AE-LNBD-N e P.3
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72 items in total
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Long neck radius type for high-efficiency finishing

AE_CPR_N ............................................. P.11
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144 items in total
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Unique DLC coating that revamps copper electrode machining

HFDOLCRERERNFEEIRERRY, MEKMWEEEMEBENESEFIFSERBRE
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Due to its smooth surface and extremely low coefficient of friction, DLC coating is extremely effective against non-ferrous metals such as copper alloys, which require
welding resistance and lubricity.

. DLC'IGUSS i%% DLC-IGUSS Coating

S5UERIDLCREZMELL, DLC-IGUSSIREAREREE, aTilFITIRER,
I TENSHAMNRFNNIEE.

Compared to conventional DLC coating, DLC-IGUSS is a thick film type that suppresses wear on the cutting edge and achieves both high tool durability and good machining

accuracy.
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Name of Coating Gz, Coating Type (GPa) Oxidation Codiitgiant Coating Coating Surface Wear Welding | 1o 5hness
Color Hardness Temperature of Friction Thickness. |Temperature Roughness | Resistance | Resistance
F5e
DLC-IGUSS Intecrfelrence DLC (SP3Rich) 60 550 0.10 0.8 400 * O * O
olor

=
. ﬁﬁj%?mll‘i Wear Resistance

(hrifE) O —~ O — ¢ (BfE)

(Good)

(Best)

DLC-IGUSSEERZUMEI XM (CT1100)ER, AJLAKIGREFRERNINIHEE.

DLC-IGUSS is effective in suppressing wear against tough-pitch copper (C1100), and stable machining accuracy can be obtained for a long period of time.

FHTE 2TERASERLEET] R1.5
Tool 2-flute Carbide Ball End Mill
InTazkt

Work Material c1100

nIrEiE BHE

Milling Method Pick Milling
TIEEE : .
Cutting Speed 141 m/min (15,000min)
EHATRR 1,500 mm/min (0.05mm/t)
gﬁgﬁgut dp=1.5mm Pf=0.05mm
= hize5dl KB
Coolant Water-soluble
SEFRHU SZEIIT AL (BT40)
Machine Vertical Machining Center

(mm) 0,035
0.030
0.025
0.020
0.015

0.010

Flank Wear it S SRHES S 3N

0.005

0

70

140

210

280

HJJEIHEE Milling Length

== DLC-IGUSS = CrN 2
CrN Coating

INT420m JEikLEB/E 70 H E RN

Wear condition of ball flank after milling 420m

CrNiRE

DLC-IGUSS

CrN Coating

Cr-based Coating

Cr&isE

Cr-based Coating

350 420 490
(m)
— Cr ERE
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2-flute high-precision finishing long neck ball type

AE-LNBD-N
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Milling beautiful copper electrodes without burrs!

RGN TERBE

Excellent machined surface accuracy

ToERIAIH @B %%

Beautiful edge without burrs
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INTFERERBEILP.5
See page 5 for cutting data
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Ball specifications that enable high quality milling

- EE eI LANEFIATIEI I AR
- Optimal cutting edge shape for milling copper alloy

- R RAIEKLRIBE 2 2
+0.002 +0.003 *0.004

RE=0.2 02<RE=15 15<RE

« Superior ball R precision

- SRR EHEER

- High quality primary relief surface

(um) 06

AE-LNBD-N Rifthr a5

041]--
Competitor

02}~

Surface Roughness Kt i o et

AE-LNBD-N  EftAE™&

Competitor

NSTEANEEE

Teardrop-shaped outer periphery

o KEREEL ORI EIRTHD RSN, BHLEAR AE-LNBD-N ARG
B e e Conventional

7], RENIEEE.

- Strong back taper geometry enables milling by
point, which prevents chattering and chipping, I
resulting in improvement of surface accuracy. °

AT L R2LAETKIERAR

Note: Teardrop-shaped specification does not apply to items above R2.

LABIREREE

Superior shank accuracy

X$Rzh423Z (0/-0.004)
+ Supports h4 tolerance (0/-0.004).
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Overwhelmingly long tool life with DLC-IGUSS coating

TRANSS S RILUBAN RS, NTLRIR,

B, KHEwmEIRD TR A, SCIFEINERIERE.
Extension of tool life leads to waste reduction and contributes to resource conservation.
In addition, longer tool life reduces power consumption by reducing tool change time.

%FﬁDLC'lGUSSiﬁE, ngmtﬁ%ﬁ{%o DLC-IGUSS coating is used to enable long tool life.

(MIM) 0.04 [ronnmmmr e r s s o e A\E- N
FRIR AE-LNBD-N R1x10x4 i
— Hih A B &
DEIM'H' Competitor
Work Material c1100 E 0.03
M55 5 &
Milling Method Pick Milling E
I
PIEIhERRE . - % 0.02
Cutting Szpeed 126m/min (20,000min-") J;S
RS S
Fﬂ"’lzjx 2,000mm/min (0.05mm/t) ]
eed 001
TIEIRE ap=0.2mm (0.1D)
Depth of Cut Pf=0.4mm (0.2D)
HIEEF I 0
Coolant Water-soluble 500 1,000 1,500 2,000 2,500
SR ST (BT40) RIS tingent "
Machine Horizontal Machining Center
ANT2,480m[SRIBRLERIS TIEEEHRINS
Wearing condition of ball flank after milling 2,480m
AE-LNBD-N Rt =)
Competitor
Eﬂﬁl%—%é@b”lqﬂ , E}Eﬁﬁﬁﬁ’\]ﬁﬁﬂﬂ'[_ﬂﬁ Exhibits superior endurance in copper tungsten
(MIM) Q0O [ - -= - == rm s m e mm e m et e eieiiaiiiiiiiails = AE-LNBD-N
ERTE LNBD-N R1X10X
Tool AE-LNBD-N  R1x10x4 008 b — HATERA
Competitor
NI TEEE 007 b e
Work Material Copper Tﬁlngsten IS 007 H{m’AEjFE:‘.B
INTAE Bk % 0.06 rrrrrrrrrrmmms e Competitor
Milling Method Pick Milling =
il
HIEIEE : - =z
Cutting Sxpeed 101m/min (16,000min-") %
Eﬁgg 1,400mm/min (0.04mm/t) z
YRE ap=0.2mm (0.1D)
Depth of Cut Pf=0.4mm (0.2D)
LI IKEMEEIE
Coolant Water-soluble 200 400 600 800 1,000 1,200 1 ,?0(;)
ﬁﬁﬁ*ﬂam ﬁiﬁnul*’t} (BT40) tJJﬁHJ&JE Milling Length m
Machine Horizontal Machining Center < .
BRELEN R T E BRI

Wear condition of ball flank

Hfttxa8]r=m A 1,378m

Competitor

AE-LNBD-N 1,378m




DDI%UE Cutting Data

S5UErFmEtL, s EERNREFINTIHE

Achieves good machined surface without burrs compared to conventional products

I #Awt - & 8= (C1100)

Work Material : Tough-Pitch Copper
INTRY :60x60 (MNIRE10mm)
Work Size Milling Depth

{ERHUR - SN0 (HSK-E32)

Machine : Vertical Machining Center

DB : MQL®

Coolant

-1
MENN TR
Watch itin action

KINTASERIRE, ERMQL
MQL is used for filming purposes

AE-LNBD-N
PN 4R

Milling Area

LATEF= &2
Conventional

AN T 4neg

Milling Area

FHRIR ITFRS INIERES ERAPRES
Tool Process Condition of Machined Surface Condition of Burrs
AE-LNBD-N Q
RIX 104 (A (B) (C (D
Ra:0.1125um
LA 3 )
Conventional @ @ @ @ /
(CrRRB
(Cr-based Coating)
R1X10X4
Ra:0.19125um INTEEE EH ER
Tear Collapse of Shape Burrs
IF&S T mIms TR TIHIEE BRI ap | Pf
Process Milling Part Milling Process Tool ut(trwg/gmig)ee (mrr?/em\'n) (mm) (mm)
s
® 2K Contouring Line AE-TL-N 50 600 11 0.3
Overall KIE8E=EmT 3X15 (5,300min™) (0.038mm/t) "
Long Flute High Efficiency Roughing
Eatk
@ =N ContOL'J_F:ng Line AE-LNBD-N 105 1,500 0.25 0.25
Overall T R1X10X4 (16,800min™) (0.045mm/t) . -
Roughing
. EEEH
@ FEEp Frontal Milling AE-TL-N 50 400 0.1 1
Surface Plane SRINT 3X15 (5,300min™) (0.025mm/t) :
Semi-roughing
@ 2k Comtouring Line AE-LNBD-N 105 1,500 025 | 0.25
Overall T R1X10X4 (16,800min”) (0.045mm/t) . .
Semi-finishing
Eatk
® EMFARER Contou?ng Line AE-LNBD-N 127 750 0.03 0.03
Left Shape ERESINT R1X10X4 (20,160min") (0.019mm/t) ' '
High-precision Finishing
Zms; Lk =g
BAIMFARER Contouring Line onventiona 127 750
® | Ronsnape BB T e o) (20,160min’) ©01ommpy | 003 | 0.03
High-precision Finishing R1X10X4

s
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Achieves consistent tool wear over time and machining accuracy compared to conventional products

O. ORIINTAPRHELI RIS FEHTI0T,

Work materials of @ and @ are processed under the following cutting conditions

aff  BRCEFHISH

Cooperation:
ROKU-ROKU SANGYO, LTD.

A—43
WA TR

Watch itin action

LU= LAEF=m
(TR AE-LNBD-N Conventional Comtional -
Tool R0.2X1X4 (CrRBR) 148 (74) NI 4iag; 0.2mm
Cr-based Coating 1Set (7 Sheets) Milling Area Thicknesil

PIAAE OmEaE @K\ (C1100) P—mmosmm
Work Material CopperTungsten  Tough-Pitch Copper Width
INIAE Lt SREEEINL
Milling Method Contour and High Precision Finishing =E0.6mm

— Width
IRGEE V=75 m/min (60,000min"') el |
Cutting Speed 1B 0.'1‘%‘;5 H’E‘eigxr\l
SHIAS Rib B
HHRIRE V=600 mm/min (0.005mm/t) A aE mm
Feed R?bA iHeigh( R0.2mm
e AE-LNBD-N m
Depth of Cut Ap=0.005mm Pf=0.005mm DﬂI@)ﬁ\iﬁ _——R0.2mm

e, N N Milling Area
LI ST =
Coolalnt I Nlon-water-sloluble TR~ :19%x19 (BDI7§H§1 mm) i ONE]
R Work Size Milling Depth Enlarged Photo

: Android II (HSK-E25) s

Machine }]uIﬁj% Work Shape

@%ﬁ%%ﬁ’@ﬂ’ﬂj]ﬂl Machining Copper Tungsten (mm) 0,009

0.008
0.007
0.006
0.005
0.004
0.003 f---
0.002

- FREETR

Stable wear transition

NT52. 1 MERIERIRS

Wear comparison after milling 52.1 m

@
Conventional

AE-LNBD-N

Flank Wear Xt SHFSAIRHERISSIEN

EIREE
LA
About 1/2 wear
width

30 40
I Milling Length

== AE-LNBD-N = LJ{E£=f Conventional

@%?%E_l(c1 1 00) E{J}JDI Machining Tough-Pitch Copper

VAEF= &

Conventional

AE-LNBD-N

- TERINRIFIAN%

Good edge without burrs
° RT_'-Q'{'B/J\, DDI*%EJE*,%‘EE Stable machining accuracy with little dimensional change

?JDIiitEﬁE'\Ji$mT:ﬁ£ Evaluation method of cutting test

g
E

@ INTEEAI—ERE (71)

Milling 1 set of tough-pitch copper ribs (7 sheets)

@ SNIERE, MIRTNERFESESIFNERT
Dimensional measurement by processing a copper alloy block for
dimensional measurement of each set of ribs

3mm g ‘_l 0 eto
A Rib A 1B Rib B

B S HE
Amount of Change in Milling Width
N
0]

THE
TollF

Less than 1/10
in variation

\44

RIONERRESAR
Block of copper alloy for
dimensional measurement

set

Before Processing

6.2m/14H set 11.Im/14H set

&

HJEIHEE Milling Length
=== AE-LNBD-N =—— LA f& Conventional
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End mills may have some discoloration, but it does not cause any performance problems.

Bfmm  Unit:mm

GBI ENE DI o< | K| | | EE TEAE e | por | me
EDP No. REXLU X DCON LF | APMX DN ok 05 T 15 > 3| e | Stock
3056370 | R0.05 X 0.3 X4 45 | 008 7.6 0.09 14.520 0.3 031| 032| 033| 036 1 1A @

3056371 R0.05 X 0.5 X4 7.8 14.07 053 | 056 | 059| 0.62| 0.67 o
3056372 | R0.075 X 0.3 X4 7.5 14.55° | 0.3 031| 032| 0.33| 035 @
3056373 | R0.075X 0.5%X4 | 45 (0.12| 7.7 | 0.135 | 14.12° | 052 | 055| 058 | 0.6 065/ 1 |A|@]
3056374 | R0.075X 1 X4 8.2 13.29° 1.05 | 1.1 1.14 | 118 | 1.27 o
3056375 | R0.1 X 0.3 X4 7.4 1459 | 0.3 031] 032| 033| 034 @
3056376 | R0.1 X 0.5X4 45 1016 7.6 0.19 14.1 2o 053 | 056 | 0.58| 0.61| 0.66 1 A L
3056377 | RO.1 X 1 X4 8.1 13.28 1.06 | 1.11| 1.15] 119 1.28 L
3056378 | R0.1 X 1.5X4 8.6 1253° | 158 | 1.65| 1.7 176 | 1.9 [ J
3056379 | R0.15 X 0.6 X4 7.5 14.02° | 063 | 0.65| 068 | 0.7 0.75 @
3056380 | R0.15 X 1 X4 7.9 1333° | 1.05| 1.09| 1.13| 1.17| 1.25 o
3056381 R0.15 X 1.5 X4 4> 1024 8.4 0.285 12.56° 157 | 163 | 1.68| 1.74| 1.87 ! A I
3056382 | R0.15 X 2 X4 8.9 11.87° | 209 | 216 | 224 | 232 | 249 o
3056383 | R0.2 X 1 X4 7.7 1338 | 1.04 | 1.08| 1.11| 1.15| 1.23 @
3056384 | R0.2 X 2 X4 45 |03 8.7 038 11.87° | 208 | 2.15| 222| 23 247 1 1A @
3056385 | R0.2 X 3 X4 9.7 10.66° | 3.12 | 3.22| 333 | 345| 3.71 @
3056386 | R0.2 X 4 X4 10.7 9.68° 415 | 429 | 444 | 46 4.95 o
3056387 | R0.25 X 1 X4 7.6 1343° | 1.03 | 1.07 | 1.1 113 | 1.2 @
3056388 | R0.25 X 2 X4 8.6 11.87° 207 | 214 | 221 | 228 | 245 L
3056389 | R0.25 X 3 X4 | 45 |04 9.6 | 0475 | 10.63° | 3.11 | 321 | 332| 343 369 1 |A| @]
3056390 | R0.25 X 4 X4 10.6 9.63° | 4.14 | 428 | 442 | 458 | 493 @
3056391 | R0.25 X 5 X4 11.6 879" | 5.18 | 535| 553 | 5.73| 6.18 o
3056392 | R0.3 X 1 X4 7.3 13.5° 1.02 | 1.05| 1.07| 1.1 1.17 L
3056393 | R0.3 X 2 X4 83 11.89° | 206 | 212 | 2.18| 2.25| 241 @
3056394 | R0.3 X 3 X4 45 05 9.3 0.55 10.62° 3.09 | 3.19| 329 | 34 3.66 1 A L
3056395 | R0.3 X 4 X4 10.3 9.59° | 412 | 426 | 44 4.55| 49 @
3056396 | R03 X 5 X4 11.3 8.74° 516 | 533 | 551 | 57 6.14 L
3056397 | RO.3 X 6 X4 123 8.02° | 6.19| 64 6.62 | 6.85| 7.39 o
3056398 | R04 X 2 X4 8 11.87° 205 | 211 | 217 | 224 239 !
3056399 | R04 X 3 X4 9.1 10.53° 3.09 | 3.18 | 3.28| 3.39| 3.63 L
3056400 | R0.4 X 4 X4 | 45 |06 |10 0.75 946> | 412 | 425| 439| 454 | 488 1 |A | @]
3056401 | R04 X 6 X4 12 786" | 6.19 | 639 | 6.61 | 6.84| 7.36 @
3056402 | R0O4 X 8 X4 14 6.72° | 825 | 853 | 882 | 9.14| 9385 o

- FRRIAEIES%p.8, See p.8 for explanation of icons. @ =1TREEFR

ok e @ =Standard stock item
& 1 AT RS ARSI E MK Le =9, WIRTCHERFRRININAEETS %é $_ L
Note: IfthereisnovalueinthgactyaIeffectiyelength(Lecqumn)forthework ﬁ% e
gradientangle @, it indicates no interference. Le ﬁﬁf
| i | “Angle

s



. *Ij_‘i/q*q]*jé Guide for Icons

n *jﬁ Tool Materials %Eﬂfi Surface Treatment Rgﬁﬁ Tolerance of Radius n al‘?éﬂ"_]?é]\,?% Tolerance for milling diameter
awee BEES W DLCIGUSS 2 W ERGTIORETE TN
Tungsten Carbide DLCIGUSS b C-IGUSS Coating +(.002 Identifies the tolerance of the radius for end mills Tolerance for milling diameter
WEB Shank E E,?JEE% Helix Angle tﬂ‘ﬁu%#‘: Cutting Conditions
S T M iR NN SR IHE R T IR AT TS
h4 Tolerance for Shank Diameter FIT Suitable for the shrink holder system 30° Helix angle of flute for end mills Indicates page number for cutting conditions
m Bfizmm  Unitmm
2k nk| |y | mE [Fopm TUITHIRRGEEEIRS pg| e

EDP No. REXLU XDCON LF APMX DN 8k 05° 1 15° 2° 3 Type Stock
3056403 | RO.5 X 2 X4 7.6 11.85° | 205 | 2.1 216 | 222 237 @
3056404 | R0O.5 X 3 X4 8.6 10.44° 3.08 | 3.17| 3.27| 337| 361 @
3056405 | R0.5 X 4 X4 9.6 932° | 412 | 424 | 438 | 452 | 4.85 @
3056406 | R0.5 X 5 X4 45 los 10.6 0.95 842° | 515| 531 | 549 | 567 | 6.1 1 1A @
3056407 | R0O.5 X 6 X4 ' 16| 768 | 6.18 | 6.38| 6.59| 6.82| 7.34 @
3056408 | RO.5 X 8 X4 13.6 6.52° | 825| 852| 881 | 9.12| 9.83 @
3056409 | R0.5 X10 X4 15.6 5.67° | 10.32 | 10.66 | 11.03 | 11.42 | 12.31 @
3056410 | R0.5 X12 X4 17.6 5.01° | 12.39 | 12.8 |13.24 | 13.72 | 14.8 [ J
3056411 | R0.75 X 4 X4 45 8.8 8.8° 418 | 433 | 446 | 4.6 4.92 @
3056412 | R0.75 X 6 X4 12 10.8 145 7.09° | 627 | 647 | 6.68| 6.9 74 1 1A @
3056413 | R0.75 X12 X4 55 16.8 446° | 1248 | 12.89 (1333 | 13.8 | 14.86 @
3056414 | R0.75 X18 X4 22.8 3.25° | 18.68 | 19.31 | 19.98 | 20.7 | 22.32 (]
3056415 | R1 X 4 X4 8.2 7.88° | 422 | 444| 465| 486 | 526 @
3056416 | R1 X 6 X4 10.2 6.2° 635 | 667 | 696| 7.23| 7.75 @
3056417 | R1 X 8 X4 12.2 5.1° 847 | 887 | 9.22| 9.54|10.24 @
3056418 | R1 X10 X4 | 50 14.2 4.34° | 10.58 | 11.05|11.45|11.84|12.73 @
3056419 | R1 X12 X4 16 | 16.2 | 1.95 3.77° | 1268 | 13.21 | 13.67 | 14.14 | 1521 | 1 Al@®]
3056420 | R1 X14 X4 18.2 3.33° | 14.78 | 15.36 | 15.88 | 16.44 | 17.7 @
3056421 | R1 X16 X4 20.2 299" | 1687 |17.5 |18.1 |1874| — @
3056422 | R1 X20 X4 60 24.2 247° | 21.04 | 21.78 | 22.53 | 2334 | — @
3056423 | R1 X25 X4 29.2 2.04° | 26.24 | 27.13 | 28.07 | 29.09 | — ()
3056424 | R1.5 X10 X6 15.8 5.95° | 10.44 | 10.83 | 11.18 | 11.55 | 12.37 @
3056425 | R1.5 X12 X6 17.8 523° | 12.53 | 12.98 | 13.4 | 13.85| 14.85 @
3056426 | R1.5 X14 X6 | 55 19.8 4.67° | 1462 | 1512 | 15.62 | 16.15 | 17.34 @
3056427 | R1.5 X16 X6 24 | 218 | 2.85 4.21° | 16,7 |17.26 [17.83 | 1845|1983 | 1 Al@
3056428 | R1.5 X20 X6 25.8 3.53° | 20.85 | 21.54 | 22.27 | 23.05 | 24.8 @
3056429 | R1.5 X25 X6 65 30.8 2.93° | 26.03 | 26.89 | 27.81 | 28.8 = @
3056430 | R1.5 X30 X6 35.8 25° | 31.2 |32.24|3335|3454| — o
3056431 | R2 X10 X6 60 14 4.75° | 1042 | 10.79 | 11.13 | 11.47 | 12.25 @
3056432 | R2 X15 X6 19 3.37° | 15.64 | 16.16 | 16.67 | 17.22 | 18.47 @
3056433 | R2 X20 X6 65 |32 24 3.85 2.61° | 20.84 | 21.51 | 22.21 | 2297 | — 1A @
3056434 | R2 X25 X6 ' 29 ’ 2.13° | 26.02 | 26.85 | 27.75 | 28.72 | -— @
3056435 | R2 X30 X6 80 34 1.79° | 31.18 | 32.2 |33.3 - - @
3056436 | R2 X40 X6 44 1.37° | 41.52 | 429 - - - [ J
3056437 | R3 X10 X6 = = = = = = = @ |
3056438 | R3 X15 X6 | 70 = = = = = = = @
3056439 | R3 X20 X6 4.8 — | 585 = = = = = = 2 |A@]
3056440 | R3 X30 X6 9 = = = = = = = @
3056441 | R3 X50 X6 = = = = — — — o

O =R EEFSR @=Standard stock item



A E' L N B D' N t}J ‘E'U%'-ﬂﬁl-%?&% Cutting Condition

INTAF= AR IE AR BRIE A R RIS B SEK KA.

Caution : Sparks generated during operation or heat caused by tool breakage can cause fire.

TBHFBI K. Be sure to use all proper fire-prevention measures.
o i FEEE
o (cmCz%p%%H 00) (v@?%i”ﬁ?&%)
o 2 Al ) 5 i
R - T et | ed ) ap i
38,400 225 0.005 0.01 32,000 120 0.005 0.008
R0.05 0.5 38,400 180 0.005 0.01 32,000 96 0.005 0.008
0.3 38,400 257 0.008 0.02 32,000 137 0.008 0.015
R0.075 0.5 38,400 225 0.008 0.02 32,000 120 0.008 0.021
1 38,400 180 0.005 0.01 32,000 96 0.005 0.011
0.3 38,400 450 0.02 0.04 32,000 240 0.02 0.03
0.5 38,400 450 0.02 0.04 32,000 240 0.02 0.03
RO 1 38,400 225 0.02 0.04 32,000 120 0.02 0.03
1.5 38,400 225 0.02 0.04 32,000 120 0.02 0.03
0.6 38,400 900 0.02 0.06 32,000 480 0.02 0.045
1 38,400 675 0.02 0.06 32,000 360 0.02 0.045
RO.15 1.5 38,400 675 0.02 0.06 32,000 360 0.02 0.045
2 38,400 675 0.02 0.06 32,000 360 0.02 0.045
1 38,400 900 0.025 0.1 32,000 480 0.025 0.075
2 32,400 675 0.025 0.1 27,000 360 0.025 0.075
Ro-2 3 32,400 675 0.025 0.1 27,000 360 0.025 0.075
4 32,400 675 0.01 0.06 27,000 360 0.01 0.045
1 38,400 1,125 0.04 0.1 32,000 600 0.04 0.075
2 38,400 900 0.04 0.1 32,000 480 0.04 0.075
R0.25 3 32,400 675 0.04 0.1 27,000 360 0.04 0.075
4 32,400 675 0.04 0.1 27,000 360 0.04 0.075
5 25,200 450 0.04 0.1 21,000 240 0.04 0.075
1 38,400 2,250 0.09 0.12 32,000 1,440 0.08 0.12
2 38,400 1,688 0.09 0.12 32,000 1,080 0.08 0.12
3 36,000 938 0.09 0.12 30,000 600 0.08 0.12
RO3 4 36,000 938 0.09 0.12 30,000 600 0.08 0.12
5 36,000 938 0.09 0.12 30,000 600 0.08 0.12
6 30,000 563 0.09 0.12 25,000 360 0.08 0.12
2 32,400 1,688 0.12 0.16 27,000 1,080 0.1 0.16
3 32,400 1,688 0.12 0.16 27,000 1,080 0.11 0.16
RO.4 4 32,400 1,688 0.12 0.16 27,000 1,080 0.11 0.16
6 28,800 938 0.12 0.12 24,000 600 0.11 0.12
8 26,400 563 0.12 0.12 22,000 360 0.11 0.12

W | ap
Z 7 V2%

1. 5N AR TR,

2 {EIRIEIEIRE. NN ERIER, 1SS AR EIHAEE,

3. BERKB B,

4. SMINTERE. BER, SEEREIEIET. SRERRKERIERENHAEE.
5. ESMERTIRLEFISIERIEFRTIEIER. TREeSEINTIHEE.



& {525
e @ ocz(gl,jo 100) (vff%%@%&)
0 HHAERE EDHIREE (mm) 0% HHATRRE
Speed Feed Depth of cut Speed Feed ap Pf
(min™) (mm/min) ap Pf (min™) (mm/min)
2 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
3 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
4 33,600 1,875 0.15 0.2 28,000 1,200 0.14 0.2
5 25,200 1,125 0.15 0.2 21,000 720 0.14 0.2
RO 6 25,200 1,125 0.15 0.2 21,000 720 0.14 0.2
8 25,200 1,125 0.15 0.15 21,000 720 0.14 0.15
10 21,600 750 0.12 0.12 18,000 480 0.11 0.12
12 21,600 750 0.12 0.12 18,000 480 0.11 0.12
4 24,000 2,250 0.24 0.3 20,000 1,440 0.22 0.3
6 21,600 1,875 0.24 0.3 18,000 1,200 0.22 0.3
RO75 12 20,400 1,125 0.24 0.24 17,000 720 0.22 0.24
18 15,600 750 0.18 0.18 13,000 480 0.16 0.18
4 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
6 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
8 19,800 2,625 0.3 0.56 16,500 1,680 0.27 0.56
10 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
R1 12 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
14 16,800 1,875 0.3 0.56 14,000 1,200 0.27 0.56
16 16,800 1,875 0.3 042 14,000 1,200 0.27 0.42
20 13,200 938 0.3 0.42 11,000 600 0.27 0.42
25 13,200 938 0.3 0.42 11,000 600 0.27 0.42
10 14,400 2,250 0.4 0.84 12,000 1,440 0.36 0.84
12 12,000 2,250 0.4 0.84 10,000 1,440 0.36 0.84
14 12,000 2,250 0.4 0.84 10,000 1,440 0.36 0.84
R1.5 16 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
20 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
25 12,000 1,125 0.4 0.84 10,000 720 0.36 0.84
30 10,800 938 0.4 0.84 9,000 600 0.36 0.84
10 10,800 3,000 1.0 13 9,000 1,920 0.9 1.3
15 10,800 2,250 1.0 1.3 9,000 1,440 0.9 1.3
20 8,400 1,500 1.0 1.3 7,000 960 0.9 1.3
R2 25 8,400 1,500 1.0 1.3 7,000 960 0.9 1.3
30 8,400 1,500 0.8 1.3 7,000 960 0.7 13
40 6,000 938 0.7 1.3 5,000 600 0.6 13
10 10,800 3,375 1.2 1.8 9,000 2,160 1.1 1.8
15 10,800 3,375 1.2 1.8 9,000 2,160 1.1 1.8
R3 20 8,400 1,875 1.2 1.8 7,000 1,200 1.1 1.8
30 7,200 1,875 1.2 1.8 6,000 1,200 1.1 1.8
50 6,000 1,125 0.8 1.8 5,000 720 0.7 1.8

1.Use arigid and precise machine and holder.
2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3.Use a water soluble fluid.
4.Use a non-water-soluble cutting fluid if the machined surface and accuracy are of critical importance.
Adjust the depth of cut and feed rate as necessary.
5.Always use a cutting fluid recommended by the cutting fluid manufacturer as the workpiece may discolor.

&
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High-efficiency finishing long neck radius type

AE-CPR-N

SLISRER - K500 - Sra 0

Achieves high efficiency, long tool life and high precision machining!

SNSRI TAY3 DU

Achieves high efficiency milling with 3-flute specification*

EPAE 2

Flat cutting edge specification

¥HMZ 1 mmLAT 27
*2-flute specification for outer diameter
less than 1 mm

SR
f LE SR

. Achieves higher precision
machined surface quality

12567

Flat cutting edge

| semsmimo

*Excluding some sizes

LRI TIZFBEMENARBE

Excellent cutting edge diameter accuracy and superior corner radius precision

- MRNTIZEE
- Excellent cutting edge diameter accuracy

Mz (DC) @ 1LAF 0 ~-0.006

Upto @1

@ 1AL 0~-0.01

Over ¢1

FERImRT

Abundant variations

- RRIENAREE

+ Superior R precision

2R £0.004 )
All sizes \/ /
+0.004

IME0.2mm~6mmFNEF I

+ Available from outer diameter 0.2 mm to 6 mm with a wide variety of neck lengths

s
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Achieves h|gh efficiency and long tool llfe

TEMKEGURILURDERY, M
SMETmmLAER3DEEE, AIHREIITIER

2RI,

4

BRI T 48E T AT A, *EJ.J%%EE_E-;E’J/UZ

Extension of tool life leads to waste reduction and contributes to resource conservation.
Machining efficiency can be improved with the 3-flute specification for outer diameters of 1 mm or more.
High-efficiency machining shortens machine operating time and reduces power consumption.

372

3-flute speC|f|cat|on enables high-efficiency mach|n|ng and long tool life

WML - KEw

AE-CPR-N
IR HAEF=& 27]
Tool ®4xR0.5x16 37] Compe:;tor g?ﬂute

3-flute

NIz
Work Material c1100
INIrEE A
Milling Method Frontal Milling
PIHEIERE . .
Cutting ;)eed 126m/min (10,000min")
HHAERE 4,200mm/min 2,800mm/min
Feed (0.14mm/t) (0.14mm/t)
gﬁgﬂim ap=0.3mm ae=2.4mm
HIEEF AAMETIEF
Coolant Water-soluble
{EFEHAR EhEUINTAL (HSK63)
Machine Horizontal Machining Center

ANT2,079mMIGHI7IREER - I TEIAZ

Wearing condition of the cutting edge after milling 2,079 m

(mm) 0.05

Flank Wear Jift S ST HER ST A1)

0.04

0.03

0.01

500 1,000 1,500
JEIHLE Milling Length

— HiR B R

Competitor

= AE-CPR-N

TIRHIBEIRIRTS

Wearing condition

INTERS

Machining surface condition

(um) 3

2.5

Hith AT

Competitor

(um) 3




7] D I&}E Cutting Data

BPfE @ 0.5tBBETSE R

Stable wear transition even at ¢ 0.5

(MM) 0.0T4 rommrmrmrm s s s s
ERIR AE-CPR-N  0.5XR0.1X3
RE ] oo
NT#4%
Work Material c1100 E 001
MTA% EEH 2
Milling Method Frontal Milling B 0008
il
PIEEE : - 5
Cutting Sxpeed 55m/min (35,000min") & 0006
AT . z
AR 640mm/min (0.01mm/t) % o004
IR
. ap=0.05mm 2e=0.25mm 0002
HIEH BT HHF 0 1 L L L
Coolant Water-soluble 50 100 150 200
N EIRS illing Len (m)
e TRINTAL (HSK-E32) EDBHRIE Ming Lenoth
achine ~ ini
Vertical Machining Center AE-CPR-N EATER
Competitor

H—ATHE RS

o] R sEE R DN TAYAFEk<E /B AN T FDLCEETIRINA S

DLC coated end mill lineup for non-ferrous metals compatible with copper electrode applications

FE — ERTFIESSBMIARERE —

Standard Standard specification suitable for non-ferrous material processing
DLC'SU PER HARD;%}% DLC-SUPER HARD coating

%_EJJEE Short ‘L/twiu Long
1.5D7]4< AE-TS-N 3D/5D7J4< AE-TL-N
1.5 X D cutting length 3 X D/5 X Dcutting length

5 M B — SIS —

High Performance High performance type that supports a wide range of applications

DLC‘IG U SS;%E DLC-IGUSS coating

K2R short REENNTEY For Deep Side Milling
1.5D7J#< AE-VTS-N 2.5D7]4< AE-VTFE-N
1.5 X D cutting length 2.5 X D cutting length

E_Hﬁ%it%%ﬂ PXM Exchangeable Head End Mill

1D7]4< PXAL
1 X D cutting length

s




HRIFERAYEER - SFEEINT

Milling copper electrodes with high efficiency and precision

TR AE-CPR-N LAfEr=g 270 * Hitb AT 27]
Tool 1XR0.2X10 Conventional 2-flute Competitor 2-flute
NI 4@ (C1100)

Work Material Tough-Pitch Copper

NIrEE ek SREEBINT

Milling Method Contour and High Precision Finishing

LR : -

Cutting Sxpeed 56.5m/min (18,000min")

SR 660mm/min 360mm/min 430mm/min
Feed (0.012mm/t) (0.01mm/t) (0.012mm/t)
t W[z

Dﬂﬁf;ﬁut ap=0.025mm Qe =0.03mm

HIEE KB EEF

Coolant Water-soluble

{EFEH SR (HSK-E25)

Machine Vertical Machining Center

*WETERREREG S EEAE

* Coated carbide end mill for steel (radius type)

71
MEIN TSR

Watch itin action

<~—R1

RO.5 —

R0.5 ——

BAf:mm

Ey;ﬂg}]ﬂl*%g*m]ﬂlﬁ;% Good milling accuracy and good processing shape

@ EEZ rib

s &
Upper Part

)

Lower Part

@ &fﬂ\ Vertex

i)

Top \‘

ME
Side

N\

EE (E*/j_i{ﬁ 5 02 mm) Rib width (target value: 0.2 mm)

WENE

Measurement Position

E&B

Upper Part

0.2003mm

DDIEE’\Ji}EME Measured value of machined surface
=&

Conventional

Hfth 8)F=fm

Competitor

0.1946mm 0.2138mm

TEB

Lower Part

0.2008mm

0.1953mm 0.2128mm

INTERES
Condition of
Machined Surface

ﬂﬂIﬁ*ﬁ*ﬁﬁfg Surface roughness

NN EAYSLMME Measured value of machined surface

WERE

Measurement Position 3 L A= (/N1

AE-CPR-N Con/\gintior:]a;l‘ ﬁéon-lhpgltimrml

tmE Ra:0.052um Ra:0.075um Ra:0.075um

Top Rz:0.664um Rz:1.390um Rz:0.563um

() Ra:0.173um Ra:0.164um Ra:0.232um

Side Rz:1.279um Rz:1.239um Rz:1.438um
IR

Processing Shape
AE-CPR-NBEIRIS IR/ NIIRAAR
The AE-CPR-N exhibited minimal collapse in shape

&




SRR FEDLCRER S EHLT]) BN TR SEIIREL Moo on i e’ [ NEW |

R
— 1 O (i AN [
AE- CPR- N CARBIDE ovciauss . g.004 h4 AT | 38 pygpy

DC=10~-0.006
1<DC  0~-0.01

Typel 15°

& 8 /\}
e I

DC<1 ‘

DCON

DC

" LF

%‘
i
<
©
m
N
DN
DCON

\ S
e
[a]
RETRSERENMINER, BXHAHINDEAMEE. APMX
End mills may have some discoloration, but it does not cause any performance problems. Ly

LF

Bfizmm Unitmm

mae | sexmnexx DA R A (e S ol P (=
EDP No. XREXLU LF | APMX DN gk | DOON | ZEFP [—oee T 151 > 3| pe | Stock
8557646 | 0.2 X R0.05 X 0.4 7.5 14.28° 0.41| 043| 045| 047| 051 !
8557647 | 0.2 X R0.05 X 0.6 7.7 13.92° 0.62| 0.65| 0.68| 0.7 | 0.75 { ]
8557648 | 0.2 X R0.05 X 1 45102 8.1 0175 13.26° 4 2 1.04| 1.08| 1.12| 1.16| 1.25 1A I
8557649 | 0.2 X R0.05 X 1.5 8.6 12.51° 1.56| 1.62| 1.68| 1.74| 1.87 o
8557650 | 0.3 X R0.05 X 0.6 7.5 13.9° 0.62| 0.65| 0.68| 0.7 | 0.75 @
8557651 | 0.3 X R0.05 X 1 7.9 13.22° 1.04| 1.08| 1.12| 1.16| 1.25 o
8557652 | 0.3 X R0.05 X 1.5 45103 8.4 0.275 12.45° 4 2 1.56| 1.62| 1.68| 1.74| 1.87 1A I
8557653 | 0.3 X R0.05 X 2 89 11.77° 2.08| 2.15| 2.23| 231 25 o
8557654 | 0.4 X R0.02 X 0.8 7.5 13.47° 0.83| 0.86| 0.9 | 093] 1 @]
8557655 | 0.4 X R0.02 X 2 8.7 11.68° 2.08| 2.15| 2.23| 2.31| 25 @
8557656 | 0.4 X R0.05 X 0.8 7.5 13.52° 0.83| 0.86| 0.89| 0.92| 1 @
8557657 | 0.4 X R0.05 X 1.2 7.9 12.86° 1.25| 1.29| 1.34| 1.38| 1.49 @
8557658 | 0.4 X R0.05 X 2 8.7 11.71° 2.08| 2.15| 2.22| 23 2.49 !
8557659 | 0.4 X R0.05 X 3 9.7 10.53° 3.11| 3.22| 3.33| 345| 3.73 { ]
8557660 | 0.4 X R0.05 X 4 45104 10.7 0.37 9.57° 4 2 414 429| 444| 46 | 4.97 1A I
8557661 | 0.4 X R0.1 X 0.8 7.5 13.6° 0.83| 0.86| 0.89| 0.92| 0.98 @]
8557662 | 0.4 X R0.1 X 1.2 7.9 12.93° 1.24| 1.29| 1.33| 1.38| 1.48 @
8557663 | 0.4 X R0.1 X 2 8.7 11.77° 207 2.14| 2.22| 23 2.48 !
8557664 | 0.4 X R0.1 X 3 9.7 10.58° 3.11| 3.21| 3.33| 345| 3.72 @]
8557665 | 0.4 X R0.1 X 4 10.7 9.61° 4.14| 428| 443| 46 | 496 o
8557666 | 0.5 X R0.05 X 1 7.5 13.16° 1.03| 1.06| 1.1 1.14| 1.23 !
8557667 | 0.5 X R0.05 X 2 8.5 11.65° 2.06| 2.13| 2.21| 229| 247 @
8557668 | 0.5 X R0.05 X 3 9.5 10.45° 3.1 3.2 3.32| 3.44| 3.72 !
8557669 | 0.5 X R0.05 X 4 10.5 9.48° 413| 4.27| 443| 4.59| 496 @
8557670 | 0.5 X R0.05 X 5 11.5 8.67° 5.16| 534| 5.53| 574| 6.2 [ )
8557671 | 0.5 X R0.1 X 1 450> 7.5 045 13.23° 4 2 1.03| 1.06| 1.1 1.13| 1.22 1A i
8557672 | 0.5 X R0.1 X 2 8.5 11.71° 206| 2.13| 2.2 | 2.28| 2.46 @
8557673 | 0.5 X R0.1 X 3 9.5 10.5° 3.1 | 32 | 331| 343| 3.7 @
8557674 | 0.5 X R0.1 X 4 10.5 9.52° 413| 4.27| 442| 4.58| 4.95 !
8557675 | 0.5 X R0.1 X 5 11.5 8.7° 5.16| 534| 5.53| 5.73| 6.19 o
- FRRIBRIES%p.8. See p.8 for explanation of icons. @ =iREEFmR @=Standard stock item



A 1 BT IR RaISEiRE Ik Le #29, MRTHERFRNNIRAFETS
Note: If there is no value in the actual e” ective length (Le column) for the work
gradient angle @, it indicates no interference.

b AN

Actual Effective Length

6k {Fisfars
<! Interference
Angle

a

TH

sl
H Inclined

L Angle

Bfzmm  Unitmm

BRS 2k|TK| |y | e FoRE| we |nm | TELHTRREEREER S Ly me
EDP No. LF | APMX DN 8k DCON ZEFP 05° e 15° F 3° Type Stock
8557676 | 0.6 X R0.05 X 1.2 7.5 12.77° 1.24| 1.28| 1.32| 1.37| 148 !
8557677 | 0.6 X R0.05 X 2 8.3 11.58° 206 2.13| 2.21| 2.29| 247 !
8557678 | 0.6 X R0.05 X 4 10.3 9.38° 413 4.27| 443| 459| 496 !
8557679 | 0.6 X R0.05 X 6 12.3 7.87° 6.2 6.41| 6.64| 6.89| 7.45 !
8557680 | 0.6 X RO.1 X 1.2 7.5 12.84° 1.23| 1.27| 1.32| 1.36| 147 !
8557681 | 0.6 X R0.1 X 2 45|06 | 83|055 |11.64°| 4 2 2.06| 2.13| 2.2 228 246 1 | A !
8557682 | 0.6 X R0.1 X 3 9.3 10.41° 3.1 3.2 3.31| 343| 3.7 !
8557683 | 0.6 X R0.1 X 4 10.3 9.42° 413| 4.27| 442| 458| 495 !
8557684 | 0.6 X R0.1 X 6 12.3 7.9° 6.2 6.41| 6.64| 6.88| 7.43 !
8557685 | 0.6 X R0.2 X 1.2 7.5 12.99° 1.23| 1.27] 1.31| 1.35| 144 !
8557686 | 0.6 X R0.2 X 4 10.3 9.5° 413| 4.26| 441 457| 492 [ )
8557687 | 0.8 X R0.05 X 1.6 7.6 12° 1.65| 1.71| 1.77| 1.83| 1.98 !
8557688 | 0.8 X R0.05 X 4 10 9.16° 413 | 4.27| 443| 459| 496 !
8557689 | 0.8 X R0.05 X 6 12 7.65° 6.2 6.41| 6.64| 6.89| 7.45 !
8557690 | 0.8 X R0.05 X 8 14 6.56° 8.27| 855| 8.86| 9.19| 9.93 o
8557691 | 0.8 X R0O.1 X 1.6 i [ 7.6 e 12.07° 4 2 1.65| 1.7 1.76| 1.82| 1.96 1A I
8557692 | 0.8 X R0.1 X 4 10 9.2° 413| 4.27| 442| 458| 495 !
8557693 | 0.8 X R0.1 X 6 12 7.67° 6.2 641| 6.64| 6.88| 7.43 !
8557694 | 0.8 X R0.1 X 8 14 6.58° 8.26| 855 8.85| 9.18| 9.92 o
8557695 | 1 X R0.02 X 2 7.6 11.19° 206 2.14| 2.21| 2.29| 2.48 !
8557696 | 1 X R0.02 X 3 8.6 9.92° 3.1 3.21| 3.32| 3.44| 3.72 !
8557697 | 1 X R0.1 X 2 7.6 11.3° 206 2.13| 2.2 2.28| 2.46 !
8557698 | 1 X R0.1 X 3 8.6 10° 3.1 3.2 3.31| 343| 3.7 !
8557699 | 1 X R0.1 X 4 9.6 8.97° 413| 4.27| 442| 458| 495 !
8557700 1 X R0.1 X 5 10.6 8.13° 5.16| 5.34| 553| 5.73| 6.19 !
8557701| 1 X R0.1 X 6 11.6 7.43° 6.2 6.41| 6.64| 6.88| 7.43 !
8557702| 1 X R0.1 X 8 13.6 6.34° 8.26| 8.55| 8.85| 9.18| 9.92 !
8557703 | 1 X R0.1 X10 45 | 1 15.6 0.95 5.53: 4 3 10.33({10.69(11.07|11.4812.41 1 1A !
8557704 | 1 X R0.2 X 2 7.6 1143 2.06| 2.12| 2.19| 2.27| 244 !
8557705| 1 X R0.2 X 3 8.6 10.11° 3.09| 3.19| 33 3.42| 3.68 !
8557706 | 1 X R0.2 X 4 9.6 9.06° 413| 4.26| 441| 457| 492 !
8557707 | 1 X R0.2 X 5 10.6 8.2° 5.16| 5.33| 5.52| 5.72| 6.17 !
8557708 | 1 X R0.2 X 6 11.6 7.49° 6.19| 6.4 6.63| 6.87| 7.41 !
8557709 | 1 X R0.2 X 8 13.6 6.39° 8.26| 8.54| 8.84| 9.17| 9.9 !
8557710 | 1 X R0.2 X10 15.6 5.56° 10.33({10.68(11.06|11.47|12.38 !
8557711| 1 X R0.3 X 2 7.6 11.57° 206| 2.12] 2.18| 2.25| 241 [ )
8557712 1 X R0.3 X 3 8.6 10.22° 3.09| 3.19| 3.29| 34 | 3.66 )

@ =tREEFR @=Standard stock item

[ NEXT )2
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DLC Coated Carbide End Mill for Copper Electrodes
Long neck radius type for high-efficiency finishing

AE-CPR-N

REFRSBHENINER, EXHINIEMRE.

End mills may have some discoloration, but it does not cause any performance problems.

N FROM |

- vy
CARBIDE DLCIGUSS +0.004

Typel

DC

1<DC

KO DI AN D
h4 AT 38 pro.ppy

DC=10~-0.006

0~-0.01

DCON

15°

= ——— ¥

LF

DCON

P 3

LF

Bfizmm  Unitmm

BES | iexEex Tk BT R AR AR sttt N =
EDP No. LF | APMX DN 6k DCON ZEFP 05° 1 15° 2° 3° Type Stock
8557713 | 1.5 X R0.3 X 3 7.8 9.48° 3.15| 3.28| 3.4 | 3.52| 3.78 @
8557714 | 1.5 X R0.5 X 3 45 7.8 9.71° 3.14| 3.27| 3.38| 349| 3.73 !
8557715 | 1.5 X R0.5 X10 1.5 148 | 145 5° 4 3 11042|10.77|11.14]11.54]1243| 1 |A | @]
8557716 | 1.5 X R0.5 X12 60 16.8 4.39° 12.49112.91|13.35|13.84|14.92 @
8557717 | 1.5 X R0.5 X20 24.8 2.95° 20.76|21.46(22.22123.04| — (]
8557718 | 2 X R0.1 X 4 8.2 7.07° 4.28| 455| 479| 5.03| 5.48 !
8557719 2 X R0.1 X 6 10.2 5.68° 6.41| 6.76| 7.08| 7.37| 7.97 !
8557720 | 2 X R0.1 X 8 50 12.2 4.74° 8.52| 8.95| 9.32| 9.67|10.45 @
8557721 | 2 X R0.1 X10 14.2 4.07° 10.63(11.12(11.54|11.97|12.94 @
8557722 | 2 X R0.1 X15 19.2 3.01° 15.87|16.49|17.09|17.72|19.15 !
8557723 | 2 X R0.1 X16 60 20.2 2.86° 16.91(17.56(18.19|18.87| — !
8557724 | 2 X R0O.1 X20 24.2 2.38° 21.08|21.84|22.63(23.47| — @
8557725 | 2 X R0.2 X 4 50 8.2 7.15° 428| 453| 4.78| 5.01| 546 @
8557726 | 2 X R0.2 X10 ) 14.2 1.95 4.1° 4 3 10.62|11.11(11.53]11.96|12.91 1 1A !
8557727 | 2 X R0.2 X16 60 20.2 | 2.87° 16.91|17.56(18.18|18.86| — !
8557728 | 2 X R0.2 X20 24.2 2.39° 21.08|21.84|22.62(23.46| — @
8557729 | 2 X R0.3 X 4 8.2 7.24° 4.27| 452| 476| 4.99| 543 @
8557730 | 2 X R0.3 X 6 10.2 5.79° 6.39| 6.74| 7.05| 7.34| 792 @
8557731 | 2 X R0.3 X 8 50 12.2 4.82° 851 893| 9.3 9.6410.4 !
8557732 | 2 X R0.3 X10 14.2 4.13° 10.62|11.1 |11.52]{11.94|12.89 !
8557733 | 2 X R0.3 X15 19.2 3.04° 15.86|16.48|17.06|17.69|19.11 @
8557734 | 2 X R0.3 X16 60 20.2 2.89° 169 |17.55|18.17|18.84| — !
8557735| 2 X R0.3 X20 24.2 2.4° 21.0721.83|22.61(23.44| — (
8557736 | 25 X R0.5 X 5 8.1 5.61° 5.28| 5.54| 5.79| 6.03| 6.49 [ ]
8557737 | 2.5 X R0.5 X20 25|25 23.1 24 1.9° 4 3 20.97|21.7 |22.46| — - 1A )
8557738 | 3 X R0.2 X 6 11.8 7.34° 6.31| 6.6 | 6.88| 7.14| 7.7 !
8557739 | 3 X R0.2 X12 55 17.8 4.86° 12.59|13.07|13.54|14.04|15.16 !
8557740 | 3 X R0.2 X18 23.8 3.64° 18.83/19.49|20.19|20.94 | 22.62 @
8557741 | 3 X R0.2 X21 70 26.8 3.23° 21.94|22.7 |23.51(24.39|26.35 @
8557742 | 3 X R0.2 X224 29.8 2.9° 25.04|25.91|26.84|27.84| — @
8557743 | 3 X R0.3 X 6 11.8 74° 6.31| 6.6 | 6.87| 7.12| 7.68 !
8557744 | 3 X R0.3 X 8 13.8 6.32° 84 | 877| 9.09| 9.42/10.17 @
8557745 | 3 X R0.3 X12 3 17.8 285 4.89° 6 3 12.58|13.07|13.53|14.02|15.14 1A @
8557746 | 3 X R0.3 X20 55 258 | 3.37° 20.9 |21.62|22.39|23.22|25.08 @
8557747 | 3 X R0.5 X 6 11.8 7.52° 6.3 6.58| 6.84| 7.1 7.63 !
8557748 | 3 X R0.5 X12 17.8 4.94° 12.57113.05|13.51|13.99|15.09 !
8557749 | 3 X R0.5 X15 20.8 4.22° 15.7 |16.26|16.83|17.44|18.82 @
8557750 | 3 X R0.5 X18 23.8 3.68° 18.82|19.47|20.16|20.89 |22.55 @
8557751 | 3 X R0.5 X21 26.8 3.26° 21.93|22.68|23.48|24.34|26.28 @
8557752 | 3 X R0.5 X25 70 30.8 2.83° 26.0726.96(27.91|28.94| — @
8557753 | 3 X R0.5 X30 358 243° 31.24|32.31(33.46|34.69| — @

- INRIRAFIES%E .8,

See p.8 for explanation of icons.
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@ =infEEEF S @=Standard stock item
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A1 ENT IR ARG Le 24, MREHENFRIIRAFETS
Note: If there is no value in the actual e” ective length (Le column) for the work
gradient angle @, it indicates no interference.

b ARSI

Actual Effective Length

(T

Interference

a

It

e

Inclined
Angle

Bf:mm  Unit:mm

R N T ok DK | | | e [Fore| me | pg | POGIIRREERRRLE Y ok mr
EDP No. CXREXLU LF | APMX DN gk DCON ZEFP 05° 1° 15° e 3° Type Stock
8557754 | 4 X R0.2 X 8 12 4.86° 841| 877| 9.11| 9.44(10.19 L
8557755 | 4 X R0.2 X16 60 20 2.9° 16.75(17.35|17.97(18.64| — !
8557756 | 4 X R0.2 X20 24 2.41° 209 (2163|224 (23.24| — !
8557757 | 4 X R0.2 X224 28 2.07° 25.04(25.91(26.84|27.84| — !
8557758 | 4 X R0.2 X28 75 32 1.81° 29.18130.19(31.27| — - L
8557759 | 4 X R0.2 X32 36 1.61° 33.31|34.47|35.7 - - !
8557760 | 4 X R0.3 X 8 12 49° 8.4 8.77| 9.09| 942|10.17 !
8557761 | 4 X R0.3 X20 24 242° 209 [21.62(22.39|23.22| — !
8557762 | 4 X R0.5 X 8 12 498° 8.39| 875| 9.07| 9.4 [10.12 L
8557763 | 4 X R0.5 X12 60 16 3.7° 12.57{13.05[13.51/13.99|15.09 !
8557764 | 4 X R0.5 X16 4 20 |3.85 2.94° 6 3 |16.74(17.33|17.9411859| — 1 |A !
8557765 | 4 X R0.5 X20 24 2.44° 20.89(21.61(22.37|23.19| — !
8557766 | 4 X R0.5 X224 28 2.09° 25.03125.89(26.81(27.79| — L
8557767 | 4 X R0.5 X25 29 2.02° 26.07126.96(27.91(2894| — !
8557768 | 4 X R0.5 X28 75 32 1.82° 29.17(30.17(31.24| — - !
8557769 | 4 X R0.5 X32 36 1.62° 33.3 (3445|3567 — — !
8557770 | 4 X R1 X 8 12 5.19° 8.37| 871| 9.02| 9.32/10 !
8557771 | 4 X R1 X16 60 20 3.02° 16.72(17.3 [17.89|18.52|19.95 !
8557772 | 4 X R1 X24 28 2.13° 25.02|25.85|26.75(27.72| — !
8557773 | 4 X R1 X28 75 32 1.85° 29.15(30.13(31.19| — - !
8557774 | 4 X R1 X32 36 1.64° 33.29(34.41(3562| — - o
8557775 | 6 X R0O.1 X12 = = = = = = = !
8557776 | 6 X R0.1 X24 60 = = = = = = = !
8557777 | 6 X R0.2 X12 = = = = = = = !
8557778 | 6 X R0.2 X224 — - - — — - - !
8557779 | 6 X R0.2 X32 80 = = = = = = = !
8557780 | 6 X R0.2 X48 - = — == =1= O
8557781 | 6 X R0.5 X12 = = = = = = = !
8557782 | 6 X R0.5 X224 60| 6 — |5.85 - 6 3 - — — - - 2 A !
8557783 | 6 X R0.5 X30 = = = = = = = !
8557784 | 6 X R0.5 X32 80 = = = = = = = !
8557785 | 6 X R0.5 X48 = = = = = = = !
8557786 | 6 X R1 X12 60 — - - — — - - !
8557787 | 6 X R1 X24 = = = = = = = !
8557788 | 6 X R1 X32 80 = = = = = = = !
8557789 | 6 X R1 X48 = = = = = = = [ J

@ =inERERS @=Standard stock item
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IR F=AERKAELA R B RIS AR AINEE SEKRAIEH.
TSR KRR,

Caution : Sparks generated during operation or heat caused by tool breakage can cause fire.
Be sure to use all proper fire-prevention measures.

i) TS
Vj\}EriEI\I?fe;li-al CoE;er Copper Tungsten
(C1020,C1100) (W70% - Cu30%)

be (mm) (rgiers) (mnffmin) () (mm) (,ﬁie,% (mnffmin) (mm) (mm)
04 40,000 400 0.03 0.06 40,000 360 0.024 0.06
02 | RO.05 0.6 40,000 360 0.024 0.06 40,000 320 0.019 0.06
1 40,000 280 0.019 0.06 40,000 250 0.015 0.06
1.5 40,000 180 0.015 0.06 40,000 160 0.012 0.06
0.6 40,000 480 0.03 0.12 40,000 430 0.024 0.12
03 | R0.05 1 40,000 430 0.023 0.12 40,000 380 0.018 0.12
1.5 40,000 360 0.019 0.12 40,000 320 0.015 0.12
2 40,000 290 0.016 0.12 40,000 260 0.013 0.12
R0.02 0.8 40,000 640 0.01 0.22 40,000 580 0.008 0.22
2 40,000 520 0.006 0.22 35,000 410 0.005 0.22
0.8 40,000 640 0.03 0.18 40,000 580 0.024 0.18
1.2 40,000 600 0.024 0.18 40,000 540 0.019 0.18
R0.05 2 40,000 520 0.019 0.18 35,000 410 0.015 0.18
04 3 30,000 370 0.015 0.18 25,000 300 0.012 0.18
4 25,000 240 0.013 0.18 20,000 190 0.01 0.18
0.8 40,000 640 0.06 0.12 40,000 580 0.048 0.12
1.2 40,000 600 0.049 0.12 40,000 540 0.039 0.12
RO.1 2 40,000 520 0.038 0.12 35,000 410 0.03 0.12
3 30,000 370 0.031 0.12 25,000 300 0.025 0.12
4 25,000 240 0.027 0.12 20,000 190 0.022 0.12
1 40,000 880 0.03 0.24 40,000 790 0.024 0.24
2 40,000 770 0.023 0.24 35,000 690 0.018 0.24
R0.05 3 35,000 650 0.019 0.24 30,000 510 0.015 0.24
4 30,000 540 0.017 0.24 25,000 420 0.014 0.24
05 5 25,000 370 0.016 0.24 20,000 300 0.013 0.24
’ 1 40,000 880 0.06 0.18 40,000 790 0.048 0.18
2 40,000 770 0.045 0.18 35,000 690 0.036 0.18
RO.1 3 35,000 650 0.039 0.18 30,000 510 0.031 0.18
4 30,000 540 0.034 0.18 25,000 420 0.027 0.18
5 25,000 370 0.032 0.18 20,000 300 0.026 0.18

1.2 40,000 1,120 0.03 0.3 35,000 880 0.024 0.3

RO.05 2 37,000 1,030 0.024 0.3 35,000 810 0.019 0.3

4 29,000 710 0.019 0.3 26,000 580 0.015 0.3

6 22,000 440 0.016 0.3 20,000 280 0.013 0.3
1.2 40,000 1,120 0.06 0.24 35,000 880 0.048 0.24
0.6 2 37,000 1,030 0.049 0.24 35,000 810 0.039 0.24
RO.1 3 33,000 800 0.042 0.24 30,000 660 0.034 0.24
4 29,000 710 0.037 0.24 26,000 580 0.03 0.24
6 22,000 440 0.032 0.24 20,000 280 0.026 0.24
RO.2 1.2 40,000 1,120 0.12 0.12 35,000 880 0.096 0.12
4 29,000 710 0.074 0.12 26,000 580 0.059 0.12
1.6 36,000 1,580 0.03 042 32,000 1,270 0.024 0.42
R0.05 4 30,000 1,390 0.021 0.42 27,000 1,010 0.017 0.42
6 25,000 1,000 0.018 042 23,000 800 0.014 042
08 8 20,000 750 0.016 042 18,000 620 0.013 0.42
’ 1.6 36,000 1,580 0.06 0.36 32,000 1,270 0.048 0.36
RO.T 4 30,000 1,240 0.042 0.36 27,000 1,010 0.034 0.36
’ 6 25,000 1,000 0.035 0.36 23,000 800 0.028 0.36
8 20,000 750 0.032 0.36 18,000 620 0.026 0.36

1. BRI URFTIAR,
2. EIRIEIEIRE., VMRS ERER, SRRt AR,

3. BERKAMEIEH.

4. EMINTERE. HER, BEREEIEIBT. SRERREEIEIREMHSRE,

5. B ERIEIETIEIER ARG, TRESSEINTIIHRE,
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i HEaE
Work Material (C10201100) (W70% - Cu30%)
4 N i AR = AR
9&; RE ﬁ: flili ﬁFneeL‘F (gr?w) (251) fi?f’ ﬂFne;E (grﬁ)w) (251)
(mm) (min™) (mm/min) (min™) (mm/min)
RO.02 2 32,000 2,880 0.01 0.6 29,000 2,350 0.008 0.6
3 30,000 2,690 0.009 0.6 27,000 2,180 0.007 0.6
2 32,000 2,880 0.06 0.5 29,000 2,350 0.05 0.5
3 30,000 2,690 0.053 0.5 27,000 2,180 0.042 0.5
4 28,000 2,500 0.049 0.5 25,000 1,940 0.039 0.5
RO.1 5 27,000 2,240 0.046 0.5 24,000 1,800 0.037 0.5
6 25,000 2,070 0.043 0.5 23,000 1,650 0.034 0.5
8 21,000 1,740 0.04 0.5 19,000 1,440 0.032 0.5
1 10 18,000 1,390 0.037 0.5 16,000 1,130 0.03 0.5
2 32,000 2,880 0.12 0.4 29,000 2,350 0.1 0.4
3 30,000 2,690 0.11 0.4 27,000 2,180 0.08 0.4
4 28,000 2,500 0.1 0.4 25,000 1,940 0.08 0.4
RO.2 5 27,000 2,240 0.09 0.4 24,000 1,800 0.07 0.4
6 25,000 2,070 0.09 0.4 23,000 1,650 0.07 0.4
8 21,000 1,740 0.08 0.4 19,000 1,440 0.06 0.4
10 18,000 1,390 0.07 0.4 16,000 1,130 0.06 0.4
RO3 2 32,000 2,880 0.2 0.3 29,000 2,350 0.16 0.3
3 30,000 2,690 0.18 0.3 27,000 2,180 0.14 0.3
R0.3 3 22,000 2,970 0.12 0.6 20,000 2,410 0.1 0.6
3 22,000 2,970 0.3 0.3 20,000 2,410 0.24 0.3
1.5 ROS 10 16,000 2,030 0.21 0.3 14,000 1,650 0.17 0.3
’ 12 15,000 1,810 0.2 0.3 14,000 1,470 0.16 0.3
20 8,000 1,060 0.17 0.3 7,000 860 0.14 0.3
4 17,500 3,150 0.06 1.1 16,000 2,560 0.048 1.1
6 16,500 2,930 0.054 1.1 15,000 2,370 0.043 1.1
8 15,500 2,630 0.05 1.1 14,000 2,130 0.04 1.1
RO.1 10 14,500 2,420 0.048 1.1 13,000 1,970 0.038 1.1
15 12,000 1,910 0.043 1.1 11,000 1,550 0.034 1.1
16 11,500 1,790 0.042 1.1 10,500 1,460 0.034 1.1
20 9,500 1,460 0.04 1.1 8,500 1,190 0.032 1.1
4 17,500 3,150 0.12 1 16,000 2,560 0.1 1
2 RO.2 10 14,500 2,420 0.1 1 13,000 1,970 0.08 1
16 11,500 1,790 0.09 1 10,500 1,460 0.07 1
20 9,500 1,460 0.08 1 8,500 1,190 0.06 1
4 17,500 3,150 0.2 0.9 16,000 2,560 0.16 0.9
6 16,500 2,930 0.18 0.9 15,000 2,370 0.14 0.9
8 15,500 2,630 0.17 0.9 14,000 2,130 0.13 0.9
RO.3 10 14,500 2,420 0.16 0.9 13,000 1,970 0.13 0.9
15 12,000 1,910 0.14 0.9 11,000 1,550 0.12 0.9
16 11,500 1,790 0.14 0.9 10,500 1,460 0.11 0.9
20 9,500 1,460 0.13 0.9 8,500 1,190 0.11 0.9
25 | RO 5 15,000 3,600 0.3 0.9 13,500 2,920 0.24 0.9
20 11,500 2,040 0.21 0.9 10,500 1,660 0.17 0.9

1.Use arigid and precise machine and holder.
2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3.Use a water soluble fluid.
4.Use a non-water-soluble cutting fluid if the machined surface and accuracy are of critical importance.
Adjust the depth of cut and feed rate as necessary.
5.Always use a cutting fluid recommended by the cutting fluid manufacturer as the workpiece may discolor.

&



A E'C P R' N t)] \E'U %{q:%;ﬁie Cutting Condition

INTASF=AE A KB LAR RIS R R AR B S RIS Caution : Sparks generated during operation or heat caused by tool breakage can cause fire.

BT KA. Be sure to use all proper fire-prevention measures.
N FROM |
i FSAS
ngl?l;;_/ltterial Co;l)jper Cof}lgfre'l'unng%sten
(€1020,C1100) (W70% - Cu30%)
4 < 1 BHATE 1 R
/)’g{cé RE it S%E‘ LFZJEE.E o) (o ffe% LFZJEE.E o) o
(mm) (min™) (mm/min) (min™) (mm/min)
6 12,500 3,750 0.12 1.6 11,500 3,050 0.1 1.6
12 11,500 3,190 0.1 1.6 10,500 2,600 0.08 1.6
R0.2 18 10,500 2,680 0.1 1.6 9,500 2,180 0.08 1.6
21 10,000 2,440 0.09 1.6 9,000 1,970 0.07 1.6
24 9,500 2,210 0.09 1.6 8,500 1,800 0.07 1.6
6 12,500 3,750 0.2 1.5 11,500 3,050 0.16 1.5
RO.3 8 12,000 3,510 0.19 1.5 11,000 2,840 0.15 1.5
3 12 11,500 3,190 0.17 1.5 10,500 2,600 0.14 1.5
20 10,500 2,600 0.16 1.5 9,500 2,120 0.13 1.5
6 12,500 3,750 0.3 1.2 11,500 3,050 0.24 1.2
12 11,500 3,190 0.26 1.2 10,500 2,600 0.21 1.2
15 11,000 2,930 0.25 1.2 10,000 2,370 0.2 1.2
RO.5 18 10,500 2,680 0.24 1.2 9,500 2,180 0.19 1.2
21 10,000 2,440 0.23 1.2 9,000 1,970 0.19 1.2
25 9,500 2,170 0.23 1.2 8,500 1,770 0.18 1.2
30 8,500 1,790 0.22 1.2 8,000 1,460 0.17 1.2
8 9,500 3,710 0.12 2.2 8,600 3,020 0.1 2.2
16 8,800 3,220 0.1 2.2 7,900 2,600 0.08 2.2
RO2 20 8,500 3,000 0.1 2.2 7,700 2,450 0.08 2.2
24 8,100 2,760 0.1 2.2 7,300 2,240 0.08 2.2
28 7,700 2,530 0.09 2.2 6,900 2,040 0.07 2.2
32 7,400 2,350 0.09 2.2 6,700 1,910 0.07 2.2
RO3 8 9,500 3,710 0.2 2.1 8,600 3,020 0.16 2.1
20 8,400 2,970 0.17 2.1 7,600 2,420 0.13 2.1
8 9,500 3,710 0.3 1.8 8,600 3,020 0.24 1.8
12 9,100 3,440 0.28 1.8 8,200 2,790 0.22 1.8
4 16 8,800 3,220 0.26 1.8 7,900 2,600 0.21 1.8
ROS 20 8,400 2,970 0.25 1.8 7,600 2,420 0.2 1.8
24 8,100 2,760 0.24 1.8 7,300 2,240 0.19 1.8
25 8,000 2,710 0.24 1.8 7,200 2,190 0.19 1.8
28 7,700 2,530 0.23 1.8 6,900 2,040 0.19 1.8
32 7,400 2,350 0.23 1.8 6,700 1,910 0.18 1.8
8 9,500 3,710 0.6 1.2 8,600 3,020 0.48 1.2
16 8,800 3,220 0.52 1.2 7,900 2,600 0.42 1.2
R1 24 8,100 2,760 0.48 1.2 7,300 2,240 0.39 1.2
28 7,700 2,530 0.47 1.2 6,900 2,040 0.37 1.2
32 7,400 2,350 0.46 1.2 6,700 1,910 0.36 1.2
RO.T 12 6,500 3,900 0.06 3.5 5,900 3,190 0.05 3.5
24 6,000 3,380 0.05 3.5 5,400 2,730 0.04 3.5
12 6,500 3,900 0.12 34 5,900 3,190 0.1 34
RO.2 24 6,000 3,380 0.1 3.4 5,400 2,730 0.08 34
32 5,700 3,060 0.1 34 5,100 2,470 0.08 34
48 5,000 2,440 0.09 34 4,500 1,980 0.07 34
12 6,500 3,900 0.3 3 5,900 3,190 0.24 3
6 24 6,000 3,380 0.26 3 5,400 2,730 0.21 3
RO.5 30 5,800 3,150 0.25 3 5,200 2,550 0.2 3
32 5,700 3,060 0.25 3 5,100 2,470 0.2 3
48 5,000 2,440 0.23 3 4,500 1,980 0.18 3
12 6,500 3,900 0.6 24 5,900 3,190 0.48 24
R 24 6,000 3,380 0.52 24 5,400 2,730 0.42 24
32 5,700 3,060 0.49 24 5,100 2,470 0.39 24
48 5,000 2,440 0.46 24 4,500 1,980 0.36 24
1. EEARIMEREARFI IR,
2. EIREIHIRE. VURRIMSERER, SSRGS RIIHAIEE.,
3. BERKAMETIAHF,
4. SMINTRE. BER, BERBRETIEIR. SREERERIEIREHAIEE.
5. B ERTIEIRFIFIEREFAIEINR. TRERSEINT THEE,

1.Use arigid and precise machine and holder.
2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3.Use a water soluble fluid.
4.Use a non-water-soluble cutting fluid if the machined surface and accuracy are of critical importance.
Adjust the depth of cut and feed rate as necessary.
5.Always use a cutting fluid recommended by the cutting fluid manufacturer as the workpiece may discolor.
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Tool reconditioning contributes to resource

conservation by bringing worn cutting tools back to life,
which is environmentally friendly and sustainable.
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shaping your dreams
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XA (L) A58

ik iR TRIKTER1133S KTkELT $7T17A110/21003-07585T
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B (L) BNES5Er

ik N X REE 251 B A IHARE33A16

EiE: 0512-62388327; {£E: 0512-62388320; Hp4m: 215000
B (E8) HumRILESAT

itk FFRLL XA O bR S 0SS R IRERR 37412158 5T603=

E3iE: 0571-82757757; {5E: 0571-82757767; HB4R: 311215

CEH, (L) SRS
AL i LA R R IEA66 SBAE604- 12
FHiE: 0574-88161548; {&H: 0574-88134670; Hp4w: 315100

BXEA (Ef) D RE

dodlk: TOMNTERAXAMAITEER161ShZ=E R HARE300122A06-0755T

EiE: 020-38210423; {£H: 020-38210425;  Hpgw: 510610

BRLA, (L) HYIIESSAR

bt Y| tEE X A E L P R R S5 O CRE2112

E8iE: 0755-83566532; f&H: 0755-83558854; HB4m: 518017
KA (L) SERDAE]

bt JERTHEAMRXEREISAET 1 9S EFRAEARE18-05C

E3iE: 010-85261018; {&H: 010-85261016;  HB4%m: 100004
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F3iE: 022-23037566/022-27357729 HB%m: 300100

EREH (L) #BLLIEESER
ek FREHUHREERENTEE NERESRTOA28R1213=
EiE: 0757-86777181 HR4R: 528200
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