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PN coating v oating with amazing adhesion and
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- A heat-resistant coating material with excellent adhesion to the tool substrate was achieved by optimizing the Al content.
- Exhibits high hardness (3000HV) with good wear resistance due to doping of the AICr coating membrane with Si. (TiAIN: 2800HV)
- Exhibits excellent cutting life for cutting materials such as plastic molds, etc. where tool seizure often occurs. (2x the cutting life compared to conventional products.)

Provides the long life in cutting processing of materials starting with HPM-MAGIC and including prehardened steel, carbon steel, alloy steel, SUS, SKD61, SKD11, etc.
- By improving heat resistance, long life are possible for both wet cutting and dry cutting.

Note) This product obtains less electric conductivity. Therefore, Please caution of using electric transmitted measuring systems.
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Adhesion of PN coating ggr‘at‘ﬁ'gﬁ(% alloy Cross-sectional structure and characteristics of PN coating membrane
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Strengthened adhesion structure of PN (Panacea) coating achieved

machining at a high dimension of more than twice the cutting depth of
conventional products.
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Newly developed PN coating enables high-efficiency cutting in a wide variety of materials over a wide range from roughing to finishing.

. ’\uj':JT:J U —Z@Eﬂﬁ?ﬁﬁ'ﬁiﬁ Panacea series applicable materials table
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Work material Low-carbon steel Alloy steels Pre-hardened steels Hardened steels Stainless steels Cast iron, Ductile cast iron Amminﬁ',?.”;f.?g{,‘f(;opper
EJ—.E Applicable © © © O © @ -
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Can handle machining of plastic molds, diecast molds, press dies, or various parts.



Epoch Panacea New Product News @TRINED)

LIRNYIINTIPIR=IV & |77 :pencen mies.
’ \7 -Jyng 7 Panacea: Has the meaning of a cure-all or

EpOCh Panacea Ba" & EpOCh Panacea Square something that solves all kinds of problems.
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2-flute, 4-flute square, and 2-flute ball to handle a wide range of cutting materials. Total Items

. M]I%Eﬁ Cutting Area

L T —
Hardened material EEEH

. WTHI=FIU=X |

TH ing series for hardened steels
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TH coating series I

Epoch /P a N a Cea series
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Can cover the entire region of past general-purpose products.
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General-purpose
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Production of the following products will be discontinued as of September 2010. Thereafter, they will be available only until stock runs out.
Please use the Panacea series instead.
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Life comparison when cutting HPM-Magic high-performance plastic mold material

TE FKR—=II2RII)L(R3X2NT) Tool: Ball End Mill (R32NT)

Wﬁ?/ﬁlff n=15,000. 20,000min’', v=6,000.8,000mm/min.

gggﬂ’i‘t?ons ap X ae=0.4mmXx0.2mm RSAIMI(T7—70O—) bry, Arblow  #EEIF work =HPM-MAGIC (40HRC)
ENEISE cutting condition) n=20,000min-1, vi=8,000mm/min
35001 apXae=0.4mm X 0.2mm t’JﬁuE Cutting distance L=4,000m
~— 3000} —WIVKS
E 25001 HGOB-PN , A&rﬁﬁrk‘sﬁﬁé!‘mmw
HGOB-PN
3 2000f -
& 0] \ £ EPBC -
Conventional EPBC
#lﬁ( 1000} - -
Ik AHSIR—)LIY RS )L ,
500 Competitor A’s Ball End Mill
0 ! — -
250 i 0 VWFNDEEERICSVLWTHRELINIZRIR !
YIHIERE Cuting spea ve (m/min] Provides stable machining in all rotation regions.
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Comparison of machined surface grade when cutting carbon steel S50C®

TE KR—IITRIJ(R1X2NT) Tool Ball End Mill (R1X2NT)

fﬂﬁ?/%/—’ﬁ n=24,000min' w=3,170mm/min apXae=0.1TmmXx0.1mm
Cutting #EI# work =S50C®(200HB) &/ —3 2/ b coolant : Dry. Wet

conditions
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PN coating is good for both dry and wet cutting ﬂﬂIE(Dﬁ%iRﬂﬁﬁ?tbﬁ Comparison of machined surface gloss condition

OMAN HPM38® tIHIICH 1> DHRISHELLER

Comparison of chipping damage when cutting quenched steel HPM38H)

IE FR—=II2RIJV(R3X2NT) Tool: Ball End Mill (R3X2NT)

T/ n=19.200min", v=3,690mm/min apxae=0.72x2.16mm  HHliF wor =HPM3BH (52HRC)
=52 I coolant : Wet  HITEESE cutting distance © 17847 NN 1 pocketing (VJHIER cutting distance 1 0OM)

Cutting conditions

Pl HGOB-PN Adtm BiW

Incline angle Company A

_ETE upper © 35mMmx40mm . —

JEE bottom : 22mmx 17mm = o — Y

B depth | WD Incline 5° (O ~ 8mm) IﬁlﬂbgtUﬁ“t PN : bb Ei:E)E!&
BJFE Incline 45° (8 ~ 14mm) PN coating is the best for high-performance cutting.
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Comparison of machined surface when cutting general-purpose plastic mold material SCM440®)

IE FR—II>RKIIL(R3X2NT) Took Ball End Mill (R3x2NT)  #EHI#F work : SCM440H (30HRC)

MIT?E ERIE TER [EIEEEL (min) EDFRE (mm/min) | YIDIAH apxae (mm) g—5U bk
Process Tool Mill dia. No. of rotation Feed rate Depth of cut Coolant
SBREMD | HGOB2060-PN R3 8,000 1.920 0.5x1.2 T7—Jo-
%C%%?jiﬁlj HGOB2060-PN R3 12,200 2,800 0.2x0.2 an‘é:&“
_ . HGOB2060-PN
SRt T (E KA
%Cﬁju’?}lishmg (high(—gradée%) ?;E;Enztll R3 12,200 2,800 0.15x0.15 Water base

Conventional

RA5ERDEw I A AN T EAE HEER Comparison of machined surface roughness of R45° section in pick direction

[ _"""I-,'.I-.r'l.- "‘*\-b.'_,r.'l—l-"*'h'-'u'l-h'.-hr""*-or
.. Ra:0.27um Rz:1.42pm ,: Ra:0.34pym Rz:1.75pm
iR < RIFIEATE EvFATIRE)hFEE
Good machined surface without vibrations Vibrations occur within pitch

@ﬁim S500@®ﬂ“ﬁﬂ]ﬁ“tﬁ§§?—g Side cutting surface comparison data on carbon steel S50C®)

TE RJITZIVRII(PB6X2NT) Tool: Square End Mill (¢6X2NT)

Wﬁ?/%/—’# ?ﬁﬁu*ﬂ' work =S50C (EOOHB) tﬂ'ﬁ'UE Cutting distance - 35m

ggr:gﬂlgons n=4,700min" w==280mm/min, apXae=9mmx0.6mm 27— b coolant : Wet
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EDRIR cuting aistance L [m] With PN coating, wear progress was the slowest and most stable.

%EEEI:EEK‘E%FE [mm]

Om## SS0CADEmMMIST—%

Part machining data on carbon steel S50C®)

IITHE IITRAR EEITE TER | EEE min) | EDRE (mm/min) |YIDIAH axaemm)| T—S> b | YIHEIESE (mm)
Process Machined shape Tool Mill dia. No. of rotation Feed rate Depth of cut Coolant Cutting distance
%C%“fr&?.—fgyo /\H'{ H)WC HGOS2060-PN| ¢6 10,000 300 B6.5x2 IT’A—b?‘D— 723
%ﬁ.ﬁﬁgﬂo fr\P’Ik v b |HGOS2060-PN| ¢6 11,000 650 6.5x0.6 IT’A—?‘D— 2,837
i‘g‘g?BtJ"Jﬁ'J Cfl?lﬂf? HGOS2010-PN| o1 22,300 223 05x%1 ITA_?D_ 326
Bl ﬁf HGOS2100-PN| ¢ 10 1,250 175 4x10 ITA—E“D— 653
ige cutting lotting ir-blow
LIRmES & biT
W-’HHy?EB D Compﬁonnuof bﬁE&EEﬁgﬁ;eEsh?slomng %zgir slgyng
b AXK HGOS2-PN .. coummaozum HGOS2-PN (7 U, ) Nogereron A $18 Company A
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Burrs are generated due o wear
progression. Wear condition is also unstable.

In addition to side surface and grooving,
it can also be used in a variety of other ways.
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I?ﬁ"ygl fT‘J?ﬂ'\—JU Epoch Panacea Ball

RIEE : AR
R accuracy : Right table
o ‘ (mm)
Horr ek R ¥E | REE
0.15~6 | £0.005
HGOB2 = (- )-PN a~10 |00
o T & size (mm) S
(u]s] - > A2/ 4 N ~ 4
ltem code Stock l-I-\B;}rL/c;’l?s1¥ I\ZITL% FIuZ;JIeE;gth Ovef”%ngth \JS:;j(z;§ '\fl'zi:Sf
HGOB2003-PN ( ] 0.15 0.3 0.6 50 4 2
HGOB2004-PN o 0.2 0.4 0.8 50 4 2
HGOB2005-PN o 0.25 0.5 1 50 4 2
HGOB2006-PN ( ] 0.3 0.6 1.2 50 4 2
HGOB2008-PN [ ) 0.4 0.8 1.6 50 4 2
HGOB2010-PN () 0.5 1 2.5 50 4 2
HGOB2015-PN [ ] 0.75 1.5 4 50 4 2
HGOB2020-PN () 1 2 5 50 6 2
HGOB2025-PN [ ] 1.25 2.5 7 50 6 2
HGOB2030-PN ( ] 1.5 3 8 70 6 2
HGOB2040-4-PN o 2 4 8 70 4 2
HGOB2040-PN o 2 4 8 70 6 2
HGOB2050-PN o 2.5 5 10 80 6 2
HGOB2060-PN ( ] 3 6 12 90 6 2
HGOB2080-PN [ ) 4 8 14 100 8 2
HGOB2100-PN () 5 10 18 100 10 2
HGOB2120-PN [ ] 6 12 22 110 12 2
HGOB2160-PN [ ] 8 16 30 140 16 2
HGOB2200-PN [ ] 10 20 38 160 20 2
OF | {FHEEERCY. @ : Stoked ltems.
IRYIINFIOTR=ILDHLERTTIZR Epoch Panacea Ball positioning diagram
= DA i
Comparison by function Steel material comparison PN T— N #si#H

EPBTS-THIZ61HRC ~B50HRC T&fii
mi?ﬁ'ﬁﬁﬁb PN coating is superior for

mild steel up to 50HRC

EPBTS-TH is superior for
61HRC or harder

Production50 \ Eﬁéﬁi'n’;“ﬂDI 61HRC~ @ggﬁﬁ .
. [ HGOB-PN
PN O—HMZ2TIC /
BLTNSYRADIKL [ EPBTS-TH

PN coating offers a good

overall balance. %—EDHI
High speed cutting

1 SRR fthE Senevetons min

5THRC~60HRC
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Il-ﬁ'y g’ (’79719:7 Epoch Panacea Square
=1.¢:] HGOS2-PN. ZLo 8 ) HGOS4-PN |

——— _——

(mm)
it e, | Dl e (mm)
0.2~0.9|0~-0.015 M’;ﬁj%a Dﬁ%ﬁaﬁe
HGOS2 ' -PN 20 o002 HGOS4 * -PN 1~20 | 0~—002
mE R . TI}E Size (mm) 3];& oo — T_f;ﬁ Size (mm) Sgﬁz
Temeose [oua| JE | DR | 2 S8 o toncate o JE | DR | B P08 o
dia. length length dia. dia. length length dia.
HGOS2002-PN @ | 0.2 0.4 40 4 2 HGOS4010-PN @ | 1 2.5 40 4 4
HGOS2003-PN @® | 0.3 0.6 40 4 2 HGOS4015-PN @ | 1.5 4 40 4 4
HGOS2004-PN @ | 0.4 0.8 40 4 2 HGOS4020-PN @ | 2 6 40 4 4
HGOS2005-PN (@ | 0.5 1 40 4 2 HGOS4025-PN @ | 2.5 8 40 4 4
HGOS2006-PN @ | 0.6 1.2 40 4 2 HGOS4030-PN @® | 3 10 45 6 4
HGOS2007-PN @ | 0.7 1.4 40 4 2 HGOS4040-PN @ | 4 12 45 6 4
HGOS2008-PN (@ | 0.8 1.6 40 4 2 HGOS4050-PN @ | 5 15 60 6 4
HGOS2009-PN @ | 0.9 1.8 40 4 2 HGOS4060-PN @® | 6 15 60 6 4
HGOS2010-PN @ | 1 2 40 4 2 HGOS4080-PN @® | 8 20 75 8 4
HGOS2015-PN @ | 1.5 3 40 4 2 HGOS4100-PN @ | 10 25 80 10 4
HGO0S2020-PN @ | 2 6 40 4 2 HGOS4120-PN @ | 12 30 100 12 4
HG0S2025-PN (@ | 2.5 8 40 4 2 HGOS4160-PN @ | 16 35 110 16 4
HGOS2030-PN @® | 3 8 45 6 2 HGOS4200-PN @ | 20 40 125 20 4
HGOS2035-PN @ | 3.5 | 10 45 | 6 | 2 O  IBEEBER T,
HGOS2040-PN (@ | 4 11 45 6 2 @ : Stoked ltems.
HGOS2045-PN @ | 4.5 | 11 45 6 2
HGOS2050-PN @® | 5 13 60 6 2
HGOS2055-PN @ | 5.5 | 13 60 6 2
HGOS2060-PN @® | 6 13 60 6 2
HGOS2070-PN @ | 7 16 70 8 2
HGOS2080-PN (@ | 8 19 75 8 2
HGOS2090-PN (@ | 9 19 80 10 2
HGOS2100-PN @ | 10 22 80 10 2
HGOS2120-PN @ | 12 26 100 12 2
HGOS2160-PN @ | 16 35 110 16 2
HGO0S2200-PN | @® | 20 40 125 | 20 2

O : IEETEERCTY,
@ : Stoked Items.
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Eﬁﬂﬁ?”%’#ﬁ Recimmended cutting conditions ae
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IFI‘\WQI\T.‘J?:'R—JU Epoch Panacea Ball HGOB-PN a

t /T'\‘—)l/ y ﬁiﬁﬁ Carbon Steels 17_-71/7\% Stainless Steels é‘%ﬁlﬁIEﬁﬁﬁ] Alloy Steels

m | ke | AR | IR (~25HRC) (25~35HRC) (25~35HRC)

X R ‘Dc. Flute S50C,S55C SUS304,5US316 HPM7,SKD6 1®),SKT4

7| Bai | Mida | lenoth “egme fxowE ap | a0 | BB EDEE| ap | e | BERE [EDEE ap | a
Tl min'  |mm/min| mm mm min”'  |mm/min| mm mm min”'  |mm/min| mm mm

0.156 0.3 | 06 |[31,847]1,911]0.039|0.117 28,662| 1,720 | 0.038| 0.1125| 28,662 | 1,634 | 0.036| 0.108
0.2 0.4 | 0.8 |31,847|1,911)|0.052| 0.156 | 28,662| 1,720| 0.050| 0.15 | 28,662| 1,634 | 0.048| 0.144
0.25 05 | 1 31,847| 1,911 | 0.065| 0.195| 28,662 | 1,720 | 0.063| 0.1875| 28,662 | 1,634 | 0.060| 0.18
0.3 0.6 1.2 26,539 2,123 0.078| 0.234| 23,885 1,911 0.075| 0.225 | 23,885| 1,815| 0.072| 0.216
0.4 0.8 | 1.6 23,885| 1,911 0.104| 0.312| 21,497| 1,720 | 0.100| 0.3 21,497| 1,634 | 0.096| 0.288
0.5 1 2.5 25,478 2,548 | 0.130| 0.39 | 22,930 2,293 0.125|0.375 | 22,930| 2,178 0.120| 0.36
0.75 156 | 4 23,355 2,803 | 0.195| 0.585| 21,019 2,522 | 0.188 | 0.5625| 21,019 2,396 | 0.180| 0.54

=
i-;ﬁ 1 2 5 22,293| 3,121 0.260| 0.78 | 20,064 2,809 | 0.250|0.75 | 20,064| 2,668 0.240| 0.72
T 1.25 25 | 7 20,382| 3,261 0.325| 0.975| 18,344 2,935 0.313| 0.9375| 18,344 2,788 0.300| 0.9
| 1.5 3 8 19,108 3,439| 0.390| 1.17 [ 17,197 3,096 0.375/1.125 | 17,197 2,941 | 0.360| 1.08
'_é) 2 4 8 18,312| 3,662 | 0.520| 1.56 | 16,481| 3,296 | 0.500| 1.5 16,481 3,131 0.480| 1.44
3 2 4 8 18,312| 4,395| 0.520| 1.56 | 16,481| 3,955 | 0.500| 1.5 16,481 3,758 | 0.480| 1.44
| 25 5 10 16,561| 4,637| 0.650| 1.95 | 14,904| 4,173 | 0.625| 1.875 | 14,904 3,965 | 0.600| 1.8
3 6 12 14,331] 4,586 | 0.780| 2.34 [ 12,898| 4,127 0.750| 2.25 | 12,898 3,921 | 0.720| 2.16
4 8 14 11,545| 4,156 | 1.040| 3.12 [ 10,390| 3,740 1.000 3 10,390/ 3,553 | 0.960| 2.88
5 10 18 9,873| 3,949 1.300| 3.9 8,885| 3,554 | 1.250| 3.75 8,885| 3,376 | 1.200| 3.6
6 12 22 8,758 | 3,854 | 1.560| 4.68 7,882 3,468 | 1.500| 4.5 7,882| 3,295| 1.440| 4.32
8 16 30 6,768 3,248 | 2.080 | 6.24 6,091 2,924 | 2.000| 6 6,091 2,777 | 1.920| 5.76
10 20 38 5,414| 2,815| 2.600| 7.8 4,873| 2,534 | 2.500| 7.5 4,873| 2,407 | 2.400| 7.2

0.156 0.3 | 06 |[37155]3,715|0.015| 0.015( 33,439| 3,010| 0.015| 0.015| 33,439 3,010| 0.012] 0.012
0.2 04 | 0.8 |[35828| 3,583 0.020| 0.020| 32,245| 2,902 | 0.020| 0.020| 32,245| 2,902 | 0.016| 0.016
0.256 05 | 1 35,032| 3,503 | 0.025| 0.025| 31,529| 2,838 | 0.025| 0.025| 31,529 | 2,838 | 0.020 | 0.020
0.3 0.6 1.2 29,193| 2,919 0.030| 0.030( 26,274 | 2,365 | 0.030| 0.030| 26,274 | 2,365 | 0.024| 0.024
0.4 0.8 | 1.6 25,876 2,588 | 0.040| 0.040| 23,288 | 2,096 | 0.040| 0.040| 23,288 2,096 | 0.032| 0.032
0.5 1 2.5 25,478 3,057 | 0.050| 0.050| 22,930| 2,476 | 0.050| 0.050| 22,930| 2,476 | 0.040| 0.040
24,416 3,418 0.075| 0.075| 21,975| 2,769 | 0.075| 0.075| 21,975| 2,769 | 0.060 | 0.060

—

==
o
<
[}
-—
($)]
D

—t.. 1 2 5 24,682| 3,455| 0.100| 0.100( 22,213| 2,799 | 0.100| 0.100| 22,213| 2,799 | 0.080| 0.080
;Jj[-l 1.25 25 | 7 23,567| 3,771 ] 0.125| 0.125| 21,210 3,054 | 0.125| 0.125| 21,210| 3,054 | 0.100| 0.100
T8 3 8 21,762| 3,482 0.150| 0.150| 19,586 2,820 0.150| 0.150| 19,586 2,820 0.120| 0.120
o | 2 4 8 20,303| 2,842 | 0.200| 0.200| 18,272| 2,302 | 0.200| 0.200| 18,272| 2,302 | 0.160| 0.160

£l 2 4 8 20,303 2,842 0.200| 0.200| 18,272| 2,302 | 0.200| 0.200| 18,272| 2,302 0.160| 0.160
= 5 5 10 18,790| 3,006 | 0.250| 0.250( 16,911 | 2,435| 0.250| 0.250| 16,911| 2,435 | 0.200| 0.200
6 12 16,189 2,590 | 0.300| 0.300| 14,570| 2,098 | 0.300| 0.300( 14,570| 2,098 | 0.240| 0.240

2

3

4 8 14 13,336| 2,400| 0.400| 0.400| 12,002| 1,944 | 0.400| 0.400| 12,002| 1,944 | 0.320| 0.320
5 10 18 12,261 2,207 | 0.500| 0.500| 11,035| 1,788 | 0.500| 0.500( 11,035| 1,788 | 0.400| 0.400
6

8

0

12 22 11,279 2,256 | 0.600| 0.600( 10,151 1,827 | 0.600| 0.600| 10,151| 1,827 | 0.480| 0.480
16 30 9,057| 2,174 | 0.800| 0.800| 8,151| 1,761 | 0.800 | 0.800( 8,151| 1,761 | 0.640  0.640
20 38 6,449 1,677| 1.000| 1.000( 5,804 1,358 | 1.000| 1.000| 5,804| 1,358 | 0.800| 0.800

[(FE] OT=3rIIE0. SREOHE CERLEEL,
@LRDEYTT14—R(ae) FERTT . RIEICEFART)\A hRESE(SEEL TV,
@ DYHIEERGTHIZGEDOERZRT DT . REOIMIT TIIINTAZR. BR. EREHEICKDRGZFEL T TV,
@M OEEHD D IEWVEEICIE. BEREEIEDEEZF UL T I TLIEE L,
[Note] (D Use a highly rigid and accurate machine as possible.
(@ The pick feed in the table is a general condition; please select the ae according to the cusp height requested.
(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual

~ machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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t)J I'ﬁ—}l./ , 7')/ = hyﬁlﬂ Pre-hardened Steels 'J@E)\ﬂﬂﬂ Hardened Steels

m | kg | HE | IR (835~45HRC) (45~52HRC)

X R Dc Flute HPM-MAGIC,CENAT,NAK80 SKD6 18),HPM38,DAC-MAGIC
25 Ball Mill dia.| length EERE [EDEE]  ap ae EEGE | EDRE|  ap ae

radius min”' | mm/min| mm mm min”' | mm/min| _mm mm

0.16 0.3 | 0.6 25,796 1,393 | 0.035|0.1035| 22,930| 1,176 | 0.033| 0.099
0.2 0.4 | 0.8 | 25,796| 1,393 | 0.046|0.138 | 22,930| 1,176 | 0.044| 0.132
0.256 05 | 1 25,796| 1,393 | 0.058|0.1725| 22,930| 1,176 | 0.055| 0.165
0.3 0.6 1.2 21,497 1,548 | 0.0690.207 [ 19,108 | 1,307 | 0.066 | 0.198
0.4 0.8 | 1.6 19,347 1,393| 0.092|0.276 | 17,197| 1,176 | 0.088| 0.264
0.5 1 2.5 20,637| 1,857 | 0.115]0.345 | 18,344| 1,568 | 0.110| 0.33

0.75 15 | 4 18,917| 2,043 | 0.173|0.5175| 16,815| 1,725 | 0.165| 0.495

=
i-"ﬁ 1 2 5 18,057 2,275| 0.230|0.69 | 16,051| 1,921 | 0.220| 0.66
T 1.25 25 | 7 16,510| 2,377 | 0.288| 0.8625 | 14,675| 2,008 | 0.275| 0.825
o | 1.5 3 8 15,478 | 2,507 | 0.345|1.035 | 13,758| 2,117 | 0.330| 0.99
% 2 4 8 14,833| 2,670| 0.460/1.38 [ 13,185| 2,255| 0.440| 1.32
3| 2 4 8 14,833| 3,204 | 0.460|1.38 | 13,185| 2,706 | 0.440| 1.32
=1 25 5 10 13,414 3,380| 0.575|1.725 [ 11,924| 2,855| 0.550| 1.65
3 6 12 11,608| 3,343 | 0.690|2.07 | 10,318| 2,823 | 0.660| 1.98
4 8 14 9,351 3,030 | 0.920| 2.76 8,312| 2,558 | 0.880 | 2.64
5 10 18 7,997| 2,879 | 1.150| 3.45 7,108 2,431 | 1.100| 3.3
6 12 22 7,094| 2,809 1.380| 4.14 6,306 | 2,372 | 1.320| 3.96
8 16 30 5,482| 2,368 | 1.840| 5.52 4,873| 2,000| 1.760| 5.28
10 20 38 4,385| 2,052 | 2.300 6.9 3,898 1,733 2.200| 6.6

0.16 0.3 | 0.6 [30,096| 2,438| 0.009| 0.009 | 26,752| 1,926 | 0.009 | 0.009
0.2 0.4 | 0.8 |29,021|2,351|0.012| 0.012( 25,796 1,857 | 0.012| 0.012
0.25 05 | 1 28,376| 2,298 | 0.015| 0.015| 25,223| 1,816 | 0.015| 0.015
0.3 0.6 1.2 23,646| 1,915| 0.018| 0.018| 21,019 1,513 0.018| 0.018
0.4 0.8 | 1.6 20,959| 1,698 | 0.024 | 0.024| 18,631 | 1,341 | 0.024 | 0.024
0.5 1 2.5 20,637| 2,006 | 0.030| 0.030| 18,344 | 1,585 | 0.030| 0.030

| 075 1.5 | 4 19,777 2,243 | 0.045| 0.045( 17,580 1,772 | 0.045| 0.045
J:.‘ 1 2 5 19,992 2,267 | 0.060| 0.060( 17,771 | 1,791 | 0.060| 0.060
;lei 1.25 25 | 7 19,089 2,474 | 0.075| 0.075(| 16,968 | 1,955 | 0.075| 0.075
TIL15 3 8 17,627 2,285| 0.090| 0.090( 15,669 | 1,805 | 0.090 | 0.090
o 2 4 8 16,445| 1,865| 0.120| 0.120( 14,618| 1,473 | 0.120| 0.120

£l 2 4 8 16,445| 1,865| 0.120| 0.120( 14,618| 1,473 | 0.120| 0.120
s .25 5 10 15,220| 1,972 | 0.150| 0.150( 13,529 | 1,559 | 0.150| 0.150
3 6 12 13,113] 1,699 | 0.180| 0.180( 11,656| 1,343 | 0.180| 0.180

4 8 14 10,802| 1,575| 0.240| 0.240( 9,602| 1,244 | 0.240| 0.240

5 10 18 9,932| 1,448 | 0.300| 0.300( 8,828| 1,144 0.300| 0.300

6 12 22 9,136| 1,480| 0.360| 0.360| 8,121| 1,169 0.360| 0.360

8 16 30 7,336| 1,426| 0.480| 0.480| 6,521| 1,127| 0.480| 0.480

10 20 38 5,224| 1,100| 0.600 | 0.600| 4,643| 869 | 0.600 0.600

B R—IVIVRIWOE YT T —REBRAZ TI\A R (um) S hoen B feme eorete
EvI74—RE& ! ae (mm) Pick Feed %Dﬁ\ya—_ttle \’f"

002 003 004 005 0075 0. 0.15 0.2 0.3 0.4 0.5 | Pick feod and Cusp height
01050 ] 113 [ 2.02 [ 3.8 - - - - - - -
03| 017 038 | 0.67 1.04 | 235 | 420 953 - - - - H=R— v R?-ac%4 =ae’/8R
05| 010 023 040 | 063 | 1.41 2.51 566 10.10 23.03 41.74 66.99
1 005 0.1 020 031 [ 070 [ 1.25 | 2.82 | 501 11.31 2020 31.75
HK—)L4@R| 15| 003 008 013 021 047 | 083 | 188 334 752 1339 20.98
(mm) 003 006 010 016 035 | 0.63 | 1.41 250 | 563 10.03 15.69
Radius 5| 002 005 008 013 028 | 050 | 113 | 200 | 450 801 1253 R
0.017 004 007 010 023 042 | 094 | 1.67 375 6.67 10.43
0013 003 005 008 018  0.31 0.70 | 1.25 [ 2.81 500  7.82 H
0010 002 004 006 014 025 | 056 | 1.00 | 225 | 400 6.25
0008 0.02 003 005 012 0.21 047 | 083 | 188 333 521 ae
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Eﬁﬂﬁ?”%’#ﬁ Recimmended cutting conditions
I;ﬁ'.ygl 67971917 Epoch Panacea Square %

ae

ap

tﬂ\“ﬁtﬂﬁu Side cutting
ﬁ%ﬁﬂ Carbon Steels Zj_'yUZﬂ Stainless Steels éﬁﬂﬂlﬁﬂﬂ Alloy Steels
MR HEL (~25HRC) (25~35HRC) (25~35HRC)
Dc Flute S50C,S55C SUS304,SUS316 HPM7,SKD6 1&),SKT4
ill di length
Mil dia. | 69 OEEM | XORE | a O | XDEE | ap o EEY | X0EE | e a
min’' mm/min mm mm min™' mm/min mm mm min”’! mm/min mm mm

0.2 0.4 | 55,732 557 | 0.300| 0.010| 33,439 301 0.300| 0.008 | 33,439 301 0.300| 0.008
0.3 0.6 | 37,155 372 | 0.450| 0.015| 22,293 201 0.450| 0.012| 22,293 201 0.450| 0.012

0.4 0.8 | 27,866 279 | 0.600| 0.020| 16,720 150 | 0.600| 0.016| 16,720 150 | 0.600| 0.016
0.5 1 25,478 255 | 0.750| 0.025| 15,287 138 | 0.750| 0.020| 15,287 138 | 0.750| 0.020
0.6 1.2 | 26,539 425 | 0.900| 0.030 | 15,924 229 | 0.900| 0.024| 15,924 229 | 0.900| 0.024
0.7 1.4 | 29,572 473 | 1.050| 0.035( 17,743 256 | 1.050| 0.028 | 17,743 256 | 1.050| 0.028
0.8 1.6 | 25,876 414 | 1.200| 0.040( 15,525 224 | 1.200| 0.032| 15,525 224 | 1.200| 0.032
0.9 1.8 | 24,770 396 | 1.350| 0.045| 14,862 214 | 1.350| 0.036| 14,862 214 | 1.350| 0.036
1 2 25,478 510 | 1.500| 0.050| 15,287 275 | 1.500| 0.040| 15,287 275 | 1.500| 0.040
1.5 3 21,231 425 | 2.250| 0.150 | 12,739 229 | 2.250| 0.135| 12,739 229 | 2.250| 0.135
2 6 19,108 573 | 3.000| 0.200| 11,465 310 | 3.000| 0.180 | 11,465 310 | 4.500| 0.180
2.5 8 17,834 535 | 3.750| 0.250| 10,701 289 | 3.750| 0.225| 10,701 289 | 5.625| 0.225
3 8 15,924 637 | 4.500| 0.300 9,554 344 | 4.500| 0.270| 9,554 344 | 6.750| 0.270

35 | 10 14,559 582 | 5.250| 0.350 8,735 314 | 5.250| 0.315| 8,735 314 | 7.875| 0.315
4 11 13,535 677 | 6.000| 0.400 8,121 365 | 6.000] 0.360| 8,121 365 | 9.000| 0.360
45 | 1 12,739 637 | 6.750| 0.450 7,643 344 | 6.750| 0.405 7,643 344 | 10.125| 0.405
5 13 12,102 726 | 7.500| 0.500 7,261 392 | 7.500| 0.450| 7,261 392 | 11.250| 0.450
55 | 13 11,581 695 | 8.250| 0.550 6,948 375 | 8.250| 0.495 6,948 375 | 12.375| 0.495
6 13 10,616 637 | 9.000| 0.600 6,369 344 | 9.000| 0.540| 6,369 344 | 13.500| 0.540

7 16 9,099 637 | 10.500| 0.700| 5,460 344 | 10.500| 0.630| 5,460 344 | 15.750| 0.630
8 19 7,962 557 | 12.000] 0.800| 4,777 301 | 12.000| 0.720| 4,777 301 | 18.000] 0.720
9 19 7,077 566 | 13.500| 0.900 | 4,246 306 | 13.500| 0.810| 4,246 306 | 20.250| 0.810
10 22 6,369 637 | 15.000] 1.000| 3,822 344 [ 15.000| 0.900| 3,822 344 | 22.500| 0.900
12 26 5,308 637 | 18.000] 1.200| 3,185 344 | 18.000] 1.080| 3,185 344 | 27.000| 1.080
16 35 3,981 557 | 24.000] 1.600| 2,389 301 | 24.000| 1.440| 2,389 301 | 36.000] 1.440
20 40 3,185 510 | 30.000] 2.000] 1,911 275 | 30.000] 1.800| 1,911 275 | 45.000] 1.800
7U/ \= F.Vfﬁ Pre-hardened Steels '@Elnﬂﬂ Hardened Steels

NE | IR (85~45HRC) (45~52HRC)

Dc Flute HPM-MAGIC,CENA1,NAK80 SKD6 1H,HPM38,DAC-MAGIC
Mildia. | 1eN9N I | momE | - EEE | ZOEE | ap .

min-! mm/min mm mm min™’' mm/min mm mm

0.2 0.4 | 26,752 217 | 0.300] 0.006| 16,720 105 | 0.300] 0.006

0.3 0.6 | 17,834 144 | 0.450| 0.009| 11,146 70 | 0.450| 0.009

0.4 0.8 | 13,376 108 | 0.600| 0.012| 8,360 53 | 0.600] 0.012

0.5 1 12,229 99 | 0.750| 0.015| 7,643 48 | 0.750] 0.015

0.6 1.2 | 12,739 165 | 0.900| 0.018| 7,962 80 | 0.900] 0.018 [}F=

0.7 1.4 | 14,195 184 | 1.050| 0.021 8,872 89 | 1.050| 0.021 (pyuisptieomTIDEAERLET. 44
0.8 1.6 | 12,420 161 | 1.200| 0.024| 7,763 78 | 1.200] 0.024 "~ gyiaixnimess 1 S LTI,
0.9 1.8 | 11,890 154 | 1.350] 0.027| 7,431 75 | 1.350] 0.027 A
1 2 12,229 198 | 1.500| 0.030| 7,643 96 | 1.500| 0.030 Sy R -
1.5 3 10,191 165 | 2.250| 0.120| 6,369 80 | 2.250| 0.045 <TEEL%

2 6 6,115 149 | 3.000| 0.160| 5,732 108 | 3.000| 0.060 Q@TDIIHIFHRIIIBIFREDOERERT
2.5 8 5,707 139 | 3.750| 0.200| 5,350 101 | 3.750| 0.075 HODTY.EEOMITIEMTIHR.EN
3 8 5,096 165 | 4.500| 0.240| 4,777 120 | 4.500| 0.090 (FRAEMSICEIDREEFELTIREL,
35 | 10 4,659 151 | 5.250| 0.280| 4,368 110 | 5.250| 0.105 @moEEMHEOHVESICIE. B
4 11 4,331 175 | 6.000] 0.320| 4,061 128 | 6.000] 0.120 #&xhmEERCHETRIF TR0,
45 | 1 4,076 165 | 6.750| 0.360| 3,822 120 | 6.750| 0.135

5 13 3,873 188 | 7.500| 0.400| 3,631 137 | 7.500| 0.150 [Note]

55 | 13 3,706 180 | 8.250| 0.440| 3,474 131 | 8.250| 0.165 (O The cutiing conditions given above is appled to

6 13 3397 | 165 | 9.000| 0.480| 3,185 | 120 | 9.000| 0.180  77wes e ondmie: s ford s e

7 16 2,912 165 | 10.500| 0.560| 2,730 120 [ 10.500| 0.210 () yse a highly rigid and accurate machine as

8 19 2,548 144 [12.000] 0.640| 2,389 105 | 12.000| 0.240 possible.

9 19 2,265 147 | 13.500| 0.720| 2,123 107 | 13.500] 0.270 @;haecstiSf’%‘ﬁgﬁﬂ?narilﬂijﬁiiirihgu”sif?r?ece;

1 (2) gg %ggg 1 gg 1 gggg 8828 1 'g;; :: gg 1 gggg gggg parameters accorc?ing to your acttal machine and
1 s . . s R . work-piece conditions.

16 35 1,274 144 [ 24.000| 1.280| 1,194 105 | 24.000| 0.480 @ !fthe rpm available is lower than that

20 | 40 1,019 | 132 | 30.000| 1.600 955 96 | 30.000| 0.600  Locommended please reduce the feed rate to the
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I;ﬁ'yg’ {)7971917 Epoch Panacea Square m @7}”

| ELDHI sotng |
FTQ?% Carbon Steels X?)UZ% Stainless Steels ﬁ%ﬂﬂlgﬁlﬂ Alloy Steels
MR HEL (~25HRC) (25~35HRC) (25~35HRC)
Dc Flute S50C,S55C SUS304,5US316 HPM7,SKD6 1®),SKT4
EleE. | I B O 2 B8 DS o B O a
min”’! mm/min mm min™’! mm/min mm min’ mm/min mm
0.2 0.4 53,344 320 0.02 37,341 157 0.02 24,005 122 0.02
0.3 0.6 35,563 285 0.03 24,894 139 0.03 16,003 109 0.03
0.4 0.8 26,672 267 0.04 22,293 156 0.04 14,331 122 0.04
0.5 1 25,478 255 0.05 20,064 140 0.05 12,898 110 0.05
0.6 1.2 23,885 239 0.06 20,435 143 0.06 13,137 112 0.06
0.7 1.4 25,023 300 0.07 19,108 161 0.07 12,284 125 0.07
0.8 1.6 23,885 287 0.08 18,113 152 0.08 11,644 119 0.08
0.9 1.8 23,001 322 0.09 17,339 170 0.09 11,146 133 0.09
1 2 22,293 312 0.30 17,834 175 0.30 11,465 136 0.30
1.5 3 16,985 238 0.45 14,862 146 0.45 9,554 114 0.45
2 6 15,924 318 0.60 11,146 156 0.60 7,166 122 0.60
2.5 8 12,739 255 0.75 8,917 125 0.75 5,732 97 0.75
3 8 10,616 212 1.50 7,431 104 1.50 4,777 81 1.50
3.5 10 9,099 273 1.75 6,369 134 1.75 4,095 104 1.75
4 11 7,962 239 2.00 SIS3 117 2.00 3,583 91 2.00
4.5 11 7,077 283 2.25 4,954 139 2.25 3,185 108 2.25
5 13 6,369 255 2.50 4,459 125 2.50 2,866 97 2.50
5.5 13 5,790 232 2.75 4,053 113 2.75 2,606 89 2.75
6 13 5,308 318 3.00 3,715 156 3.00 2,389 122 3.00
7 16 4,550 318 3.50 3,185 156 3.50 2,047 122 3.50
8 19 3,981 318 4.00 1,672 94 4.00 1,075 73 4.00
9 19 2,123 297 4.50 1,486 146 4.50 955 114 4.50
10 22 1,91 306 5.00 1,338 150 5.00 860 117 5.00
12 26 1,592 287 6.00 1,115 140 6.00 717 110 6.00
16 35 1,194 239 8.00 975 137 8.00 627 107 8.00
20 40 1,115 268 10.00 836 140 10.00 537 110 10.00
7')/ \— I\yﬂ Pre-hardened Steels ﬁf)\ﬂ%ﬁ Hardened Steels
NE | IR (35~45HRC) (45~52HRC)
Dc Flute HPM-MAGIC,CENA1,NAK8O SKD6 18,HPM38,DAC-MAGIC
(I, | i EE xDEE p EE =D o
min”’' mm/min mm min™! mm/min mm
0.2 0.4 14,936 56 0.08 8,402 34 0.06
0.3 0.6 9,958 50 0.12 5,601 30 0.09
0.4 0.8 8,917 56 0.16 5,016 34 0.12
0.5 1 8,025 51 0.20 4,514 31 0.15
0.6 1.2 8,174 51 0.24 4,598 31 0.18
0.7 1.4 7,643 58 0.28 4,299 35 0.21
0.8 1.6 7,245 55 0.32 4,075 33 0.24
0.9 1.8 6,936 61 0.36 3,901 37 0.27
1 2 7,134 63 0.40 4,013 38 0.30
1.5 3 5,945 52 0.60 3,344 32 0.45
2 6 4,459 56 0.80 2,508 34 0.60
2.5 8 3,567 45 1.00 2,006 27 0.75
3 8 2,972 37 1.20 1,672 23 0.90
3.5 10 2,548 48 1.40 1,433 29 1.05
4 11 2,229 42 1.60 1,254 26 1.20
4.5 11 1,982 50 1.80 1,115 30 1.35
5 13 1,783 45 2.00 1,003 27 1.50
5.5 13 1,621 41 2.20 912 25 1.65
6 13 1,486 56 2.40 836 34 1.80
7 16 1,274 56 2.80 717 34 2.10
8 19 669 34 3.20 376 20 2.40
9 19 594 52 3.60 334 32 2.70
10 22 535 54 4.00 301 33 3.00
12 26 446 51 4.80 251 31 3.60 [,:-E%‘\
16 35) 390 49 6.40 219 30 4.80 4 LTI 3
20 40 334 51 8.00 188 31 6.00 T:f ﬂi?;o?ﬁ.{(abgﬁti;d/“
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Attentions on Safety

1. Cautions regarding handling
(1) When removing the tool from the case (package), be careful that the tool does not pop out and be
careful not to drop it or touch the flute tips directly with your bare hands. Also, if the tool is covered
with a protective coating, be especially careful when removing the coating.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

BLRBEN FELLBE R BEICHEMERES LT ZORBOREEIMIRR

3. Cautions during use
(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.
(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
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new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety
cover over the work area and wear safety clothes such as safety goggles, etc.
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Specifications for the products listed in this catalog are subject to change without notice due to replacement or modification.
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