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Epoch High Hard Radius
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Added tool dia. 1.5mm to lineup

EHHRE-TH3 mini
XiZ0.5~0.8mmZEHRF1>FV7

New lineup of tool dia. 0.5mm to 0.8mm.
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Features of EHHRE series
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EHHRE-TH3 mini: XJ##0.5mm~0.8mm = /
EHHRE-TH3: XJ#1mm~12mm%>1>7Fv7 ’)‘.,f
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Realizes high-feed cutting of high-hardness steels and . ||
greatly improves tool life.

EHHRE-TH3 mini: tool dia. 0.5mm to 0.8mm
EHHRE-TH3: tool dia.1mm to 12mm

The multi flute end mill enables high efficiency machining
even in small precision molds
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Low cutting force radius edge geometry

02 EERIHNETIR

Peripheral clearance geometry to reduce vibration

03 =EEMMNLTAFI—TJ TH3

Newly developed coating "TH3" for hardened steel machining

- - N ~ T T
Ty EHHRE-3DC-TH3  :91~012[1571F L ems]
TH3 Coating Pt

7L TUN—RE BRANE AN BEANE | Applications FUHRE.-THR Y I YA
TR#H 45~55HRC  55~65HRC 65~72HRC >

Carbon steel  Stainless steel Pre-hardened Hardened steel ~ Hardened steel Hardened steel 0 "
Alloy steel Tool steel steel 45-55HRC 55-65HRC 65-72HRC Mold making Parts processing
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EHHRE:/ U —X series

=

Features
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Low cutting force radius edge geometry

{€3R5a Conventional Radius

PO FDEH (Tmax: SATID FEH) IO FDEH (Tmax: AT FEH)

Maximum chip thickness: Tmax Maximum chip thickness: Tmax

PUST DEHRH Tovax
Thinner removed chip

EXNDESRARDHRT, ERSV7 AR (ER) ELEU T IO FODEHHELEDIET
YIRS (KR!
E5IC, EFZERUNIRICT BT ET, YIbLFiiinZzn L, BNfIb %z RIR!

Composite R geometry on bottom cutting edge could create thinner chips than conventional radius geometry
(real R), and it enables to reduce cutting force. Furthermore, by making the bottom edge a high helix shape,
it improves the chip flow. And achieves excellent chip discharging performance.
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Features of EHHRE series
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Features Peripheral clearance geometry to reduce vibration

(o) 91‘@ ﬂ%ﬂh‘bﬁ?ﬂ (?If@fﬂfll fﬁ“) Peripheral clearance geometry to reduce vibration
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Primary cutting
edge

jor cutting edge
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Clearance
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Clearance

(o) :I—ﬂ":’.BT@?IEiMfﬂ ﬂ)"ﬂ]% Effect to suppress vibration at corner milling

HEEIAE Work material ©: DACE 49HRC  {EER#EMH Machine : I7EY MC(HSK-AB3) verticaiMc  {EFATE Tool : EHHREG 100-TH3
BIHEISEE cutting conditions : n=6,000min" (ve=188m/min) vi=1,800mm/min(fz=0.05mm/1t)
BYO1X cutting amount : 0.3mm. Dry with air blow

EHHRES ) =X sar
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' B 5/ \BRICHIE S BT S DVETRE,
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B _ L ' FERCOREEE T EETEET,

.“ N ) It is possible to minimize chatter vibrations at high
_l _1 1 ] ] i i L speed machining and at corners, that can suppress
. 1 iR | B P unexpected chipping due to chatter vibration and
| 7 g H ik i 'I jl I'. A efficiency reduction at corners.
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90°J—7 &AL
90 degree corner
milling

|BE (03 =mEEEnTARI-70 TH3

Features Newly developed coating "TH3" for hardened steel machining

(o) ##E&U‘ﬁ HE Features and performance BIRHRIE Coating structure

® Bh/-THEFRM WHAMEE I EERE
® Bh/-MERMEEL. BENEREEIEH
@ HEANREESOHRCEBAZEWERMDMIERICHVTESES

Ry
+ High hardness coating with excellent wear resistance and heat resistance w w w w w w # Bh-TEFEM.
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Funcitional layer with excellent
thermal shock resistance
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+ Has excellent thermal shock resistance enables to suppress sudden chipping
+ Long tool life when cutting high-hardness materials (50HRC or higher) such as hardened steel E‘ﬁz\;ﬁﬁrﬁfezﬁi{? “}Za,?;

“ resistance and heat resistance
O A-=rvybhehkaiiE Target steel grade

>/l ERR

@ BEANBLEDEEES (35H50HRCELE) . /N1 288 BIERH canide Applies nano-size composiion

+ Hardened steel (especially 50HRC or higher), high-speed steel

I “TH3’@QaWHRAUM HFamis s /88 OBRICEY). EBROBBREE/N&TIHICH!
Point New coating achieves to reduce destruction unit of layer by applying "nano-size composition".

i;‘E?EEZHﬁ Conventional coating k%(ﬁ&@ *ﬁ & E New coating

Big destruction
I ML A

Cutting force ‘ _Ming force w‘WIII”/III””””I””I”””IIIIIII’IIIIIIIHlllmuu
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BER#H carbide #BIERH Ccarbide HBIERH Ccarbide

HBIERH carbide



EHHRE-TH3 mini [New|
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Achieves high efficiency and long life in roughing of
small precision molds made of high hardness steels.
Composite R solid end mill made smaller in tool dia.

EHHRE-TH3 miniD#5 &
Features of EHHRE-TH3 mini
- 5Bt EHbRZIR

= =y EE"‘E-'-
IMEIVRIVEMIAD ol - .
. - BT 1.5DCIE T 3DC &HE L THISEDRIY
HBEOSHIMERE (TEE 0.5mm [c Tt DHHEDHEL & 5.)
Unique high-rigidity design for small diameter + Short flutes cut upward shape
i A « High web thickness design
end mills used forjroughing « Tool with neck length of 1.5DC is approximately 8 times more rigid than a

E-FE -I B 5 D C 3 3 D C . 5 D C g/r 7 5 . Eggls:jit; r;ﬁ::g(elf?erl%}): g;gtfl)a%ons using a tool diameter of 0.5mm.)
ZEERRE BARISI RS (SRR ' SEERMERMIORER (St L

Lineuped under neck length 1.5DC, 3DC and 5DC type ) gt Stabmtyh?gg ;Z';ﬁgg;ys thenglrsnature fetahiole
Compatible with various machining depths

O PD613 Ix74% T HEfH

Example of connector mold machining (work: PD613)

#HI#1 Work material : PDB13 (58HRC)  ### Machine : SIEYMC(HSK-E32) vertical Mc 77— >/ I~ Coolant : = A T C1— Mist-blow
B OO 5B 1ERIMITEBDEFEIRRE (oot ouohing 21pes of
EHHRE-TH3 mini ER2MHAIR—ILIY RZ)V

Normal wear and
possible to use
continuously

Tip worn out and
tool life ended

1.'- ’ o
ISR - 2 iR 56 & INTHFRE : 4 B/ 59 &
Cutting time : 2 hours 56 min. Cutting time : 4 hours 59 min.
[EATE] 1ol [fERATER] ool
1 EHHRE4006-1.8-S4-TH3 A% : 0.6mm ER2HMAR—ILIVRZ)L IfZ :0.6mm
| Tool dia. Conventioal 2 flutes ball end mill Tool dia.
g n=31,850min"1 (ve=60m/min) n=28,000min"! (ve=52m/min)
vi=1,480mm/min (z=0.01 Tmm/1t) vi=560mm/min (z=0.0 Tmm/t)
JRIIBEIIITEE Connector molds (image) ap=0.011mm ae=0.33mm ap=0.027mm ae=0.081mm

%DHI ﬁEE‘ﬁ'u D y% D %ﬁg Changes of remaining amount on wall surface ﬂﬂIﬁﬂf

after roughin
aning Machining shape

. 4 . . 3.0mm e
-9 - -@- K2 —J)LIVR= _ -
EHHRE-TH3 mini i s Ll o IR -

£_ 005 9P
Egz (L  0.003mm
Eze

£ 0
= .
&zt
SE2 005
ar e g Y=
ﬂ e o Z{£@ : 0.052mm

R [EIE] 71E8 14488 21{E8
1st 7th 14th 21st
7JHI§SZ No. of machining

EHHRE-TH3 minild21 ERMILTHTEXLIZITEL!

There is almost no dimensional change even after roughing of 21 pieces with EHHRE-TH3 mini!



EHHRE-TH3 mini J0 L4

Field data of EHHRE-TH3 mini

O SLD-MAGIC #EHEHht/SL—28 MIEH

Example of fuel cell separator die machining (work: SLD-MAGIC)

# Ml 4 SLD-MAGIC (BOHRC) [SEMIT HIMISRF] Roughing condiion | DI-LA/k Mactiing shape
# _ #: IRIMC(HSK-FE3) EHHRE4006-0.9-S4-TH3 oo
-5k =2MTJ0—- n=22,200min" (ve=42m/min) -9mm
fie A T 8 : EHHRE-TH3 mini, vi=1,600mm/min (z=0.018mm/t) RO
EPDREH-TH3 ap=0.018mm ge=0.200mm ' 0.4mm
Work material : SLD MAGIC (60HRC) 50.2
Machine : Vertical MC (HSK-F63)
Coolant : Mist-blow i |
Tool : EHHRE-TH3 mini, EPDREH-TH3 0.83mm

—

NI : 20459 IR - 215

Cutting time : 20 min. Cutting time : 21 min.
%ﬁE%@uEuﬂuI Newly proposed roughing 1%5'%@:"%7]”1 Conventional roughing
EHHRE-TH3 mini THRAIMI M—ILIYV RI)VTHRINT
Roughing by EHHRE-TH3 mini Roughing by ball end mill

H1E Tool dia.

0.8mm

FE Tool dia.

0.6mm

RKHIDFZEUE : 0.04mm BEAEIbiELE : 0.12mm

Max. remaining amount Max. remaining amount
MREDOMITE ERDMITIIE
Newly proposed machining process Conventional machining process

AT s TR b [N —I)LIV RV X 1.0mm

ll?ozjguhing EHHRE-TH3 mini 224%.9 Bmm JRoajguhing 1 QEH end mil ) S
T SYPAIVERIIL  HFR0.6mm AL 2 R—ILIZY RV X 0.8mm

Semi roughing Radius end mill Tool dia. Roughing 2 Ball end mill Tool dia.
R EFINT SYPAIVRII HEO0.5mm B LINT SYPATIYVRI)L HE0.6mm

Semi finishing Radius end mill Tool dia. Rest roughing Radius end mill Tool dia.
HEFIT SYPATIVRII HEO0.5mm ARSI SYPAIVEREI)L HE0.6mm

Finishing Radius end mill Tool dia. Semi roughing Radius end mill Tool dia.
it EIFNT SYPAIVEREIIL HE0.5mm

Semi finishing Radius end mill Tool dia.
. EFmT SYPAIVRII HEO0.5mm

Finishing Radius end mill Tool dia.

EHHRE-TH3 minizERALERMILES. TRETIEZRHTHIED A HE!

Roughing by EHHRE-TH3 mini allows to consolidate tools and processes!



EHHRE-TH3 mini 2423 v> - BiftE

EHHRE-TH3 mini Line Up, Re-grinding

DN s
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DCONMS

LU

LF

ATALT  Atpe

Rp r1

|4 802 ||tLn30f[ h5
LRI EHHRE400 (- . 7 2)(-S"})-TH3 U[*ﬂ@] INEN =10
& size (mm) )\
EEO—R @ V& | ERR [#E] BR [O—FR|ETR| IR | B8 | 28 Ve8| I8 pp (18 )
I Enls Stock qul App.rox Lowest point| EndR Corner Under Neck Flute Ngck Overall Shgnk No. of Type Sugges?ed
dia. radius diameter radius length length dia. Length dia. flutes retail price
DC Rp DCIN rt r2 LU 4 DN LF |DCONMS .
EHHRE4005-0.75-S4-TH3 | @ 0.75 40 4 13,000
EHHRE4005-0.75-S6-TH3 | @ 50 6 14,460
EHHRE4005-1.5-S4-TH3 | @ 40 4 14,300
EHHRE4005-1.5-S6-TH3 | @ 0.5 | 0.067 | 0.14 | 0.55 | 0.05 | 1.5 0.3 0.48 50 6 15.670
EHHRE4005-2.5-S4-TH3 | @ 25 40 4 14,390
EHHRE4005-2.5-S6-TH3 | @ ) 50 6 15,770
EHHRE4006-0.9-S4-TH3 | @ 0.9 40 4 13,410
EHHRE4006-0.9-S6-TH3 | @ ' 50 6 14,880
EHHRE4006-1.8-S4-TH3 | @ 40 4 14,820
EHHRE4006-1.8-S6-TH3 | @ 06 |0.072| 0.17 | 0.66 | 0.05 | 1.8 0.36 | 0.57 50 6 4 | A 16,190
EHHRE4006-3-S4-TH3 [ ) 3 40 4 14,920
EHHRE4006-3-S6-TH3 [ ] 50 6 16,280
EHHRE4008-1.2-S4-TH3 | @ 1.2 40 4 13,410
EHHRE4008-1.2-S6-TH3 | @ ' 50 6 14,880
EHHRE4008-2.4-S4-TH3 | @ 40 4 14,720
EHHRE4008-2.4-S6-TH3 | @ 0.8 |0.08 | 022 | 0.88 | 0.05 | 24 0.48 | 0.76 50 6 16,090
EHHRE4008-4-S4-TH3 [ ] 4 40 4 14,820
EHHRE4008-4-S6-TH3 [ ] 50 6 16,190

39?%5@%’?5[3%1’1%1’1 1.5DC. 3DC. 5DC _Cg—o The under neck length for each tool dia. is 1.5DC, 3DC, and 5DC respectively.

O ﬁﬁﬁ%iﬂﬁ%ﬁlﬁl—%i Re-grinding compatibility range table

=5 ~ W QI 1R
AmEI—R AR e o ik R e n)
ltem code Product name Line up tool dia Shape SV outerdia.| TR End

TIRYII\AI\—RZI 7R EHHRE-TH3 mini - e
Ep:m\h High Hard Radius EHHRE-TH3 mini 05~08 X (va) X vy

@ FHETERTY ., @ : Stocked items.
0]
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EHHRE-TH3 Line Up, Re-grinding

DCONMS

&TE3DCHA T A ——— T =
e ocH-H - % ———————————————

Under neck length 3DC type

LU

LF
ETESDCS 17) | — —

Under neck length 5DC type
DN

I g
12 o S
[a]
2
L
LF
Rp Bg*fj B type
b 80 |[aun20f[ h5
EHHRE ' (-")(-8.)-TH3 i (=)o [ B D O
T Tt e et e Roughing Carbide Helix angle
7 size (mm) B
BEI—R s MR | LR |5V BR (O—JFRBTR| IR BR | &R ||\ AMW Feuk (S (1)
e Ganle Stock Tpol App.rox Lowest point| End R Corner Under Neck Flute Neck Overall Shgnk No. of e Sugges@ed
dia. radius diameter radius length length dia. Length dia. flutes | 'YP retail price
DC Ro | DCIN | r1 rz LU y; DN | LF |DCONMS )
EHHRE4010-S4-TH3 ( J 3 4 13,620
EHHRE4010-S6-TH3 ( J 50 6 15,060
EHHRE4010-5-S4-TH3 ] ! 0.134| 028 | 1. 0.1 5 ! 0.95 4 14,300
EHHRE4010-5-S6-TH3 o 55 6 15,810
EHHRE4015-S4-TH3 o 45 4 13,770
EHHRE4015-S6-TH3 [ ) ’ 50 6 14,910
EHHRE4015-7.5-S4-TH3 | @ 1.5 0164 04 1.65| 04 25 15 143 4 13,960
EHHRE4015-7.5-S6-TH3 | @ ) 55 6 4 A 15,310
EHHRE4020-S4-TH3 o 6 4 14,400
EHHRE4020-S6-TH3 o 50 6 15,830
EHHRE4020-10-S4-TH3 | @ 2 |0.194] 0586 22 | 01 10 2 19 4 15,130
EHHRE4020-10-S6-TH3 | @ 55 6 16,630
EHHRE4030-S4-TH3 ( J 9 4 15,180
EHHRE4030-S6-TH3 ( J 6 16,740
EHHRE4030-15-S4-TH3 | @ 3 0.328 | 0.84 33 0.2 15 8 2.9 60 4 15,940
EHHRE4030-15-S6-TH3 | @ 6 17,570
EHHRE6040-S4-TH3 o 12 4 B [15,180
EHHRE6040-S6-TH3 o 6 A |16,740
4 0.387 | 1.12 4.4 02 — 4 3.9 60
EHHRE6040-20-S4-TH3 | @ 20 4 B 115,940
EHHRE6040-20-S6-TH3 | @ 6 A (17,570
EHHRE6050-TH3 ( J 15 18,880
EHHREG050-25-TH3 ° 5 0521 | 1.4 5.5 0.3 25 5 4.7 60 6 A 19,830
EHHRE6060-TH3 o 18 60 19,970
EHHREG060-30-TH3 o 6 |0581) 168 66 | 03 30 6 5.7 70 6 6 20,980
EHHRE6080-TH3 o 24 75 26,090
2 2.2 . 2 .
EHHRE6080-40-TH3 ( J 8 0.849 4 8.8 0.5 40 8 76 80 8 B ﬂ
EHHRE6100-TH3 ( J 30 80 33,270
EHHREG6100-50-TH3 [ J 10 0.968 | 2.8 " 0.5 50 10 9.5 90 10 34,930
EHHRE6120-TH3 o 36 100 43,190
EHHREG120-60-TH3 ° 12 1.088 | 3.36 | 13.2 0.5 60 12 11.5 110 12 45,350

O ﬁﬁﬁ%}'ﬁﬂﬁ%ﬁlﬁl _%i Re-grinding compatibility range table

A2 g A S QRS 1REn)
BRIk AR g ® % R IRl m
ltem code Product name Line up tool dia Shape S outerdia.| /R End
EHHRE 3Dc TH3 Ep;c\h High Hard Radius -Under neck length 3DC 1~12 X (ia) 2~12
EHHRE-5DC-TH3 i et Gl o 1 ~12 | R — Xy | 2~12

Epoch High Hard Radius -Under neck length 5DC
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Recommended Cutting Conditions for EHHRE-TH3 mini

J M [ a
E-FE 1.5DC 94 71;’]#]*1:': Cutting conditions for under neck length 1.5DC type ap
—ﬂﬁﬂ]ﬁﬂ?ﬁﬁ: General cutting conditions
#HEI JEAE Hardened steels BEAINE Hardened steels JEANEE Hardened steels JREATEE Hardened steels
Work material (50~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)
%?%DC 59;& @Eﬁ;ﬂ %DEE ap ae @ﬁf\iﬂ %DEE ap ae @Eﬁgﬂ %DEE ap ae @ﬁf\%& iiDiEE ap ae
Tog]lrgla. ’Fllgfe%f mirr’T' mm‘ﬁnin () (i) m{r’r1 mm‘ﬁnin (o) i) mirr71'1 mm‘ﬁnin (i () mﬁr1 mm‘ﬁnin () (o)
0.5 44,590| 2,680 | 0.02 0.35 |38,220| 2,300 | 0.015| 0.35 |19,100| 1,070 | 0.005| 0.35 |12,700| 710| 0.005| 0.3
0.6 4 |37,160| 2,680 | 0.022 | 0.42 |31,850| 2,200 | 0.018 | 0.42 ]15,900| 1,070 | 0.007 | 0.42 {10,600, 710 | 0.007 | 0.36
0.8 27,900 2,450 ] 0.025| 0.56 [23,890] 1,900 | 0.02 0.56 {11,900/ 950 ] 0.01 0.56 | 8,000/ 650 0.01 0.48
%’ﬁ‘é%tﬂﬁu%# High efficiency cutting conditions
#wHI JREANER Hardened steels IFEAINE Hardened steels
Work material (50~55HRC) (55""62HRC)
SMEDC | DY | EEs XDEE| gp ae | DEH EDEE gp ae
TO(r)nlnc]jla. 'ﬁ‘ﬁie%f mirr’T' mm‘ﬁnin (A0 () mﬁﬂ mm‘ﬁnin (o) [aTag)
0.5 50,000| 3,000 | 0.02 0.35 44,590| 2,740 | 0.015| 0.35
0.6 4 |42,400| 3,000 | 0.022 | 0.42 |37,160| 2,600 | 0.018 | 0.42
0.8 31,800] 2,800 | 0.025| 0.56 27,900 2,200 | 0.02 0.56
0 My a
E-FE 3DC 947%3“*#1: Cutting conditions for under neck length 3DC type
—ﬂQtJJ‘H'U%#F General cutting conditions
HHI JBEANE Hardened steels JEEAMNE Hardened steels JFEANE Hardened steels JEAMNE Hardened steels
Work material (50~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)
SMEDC | Ty | EEH EDEE| gp ae | OEE EDEE| gp ge | DEHE \EDEE| gp ae | OEE EDRE| gp ae
oo ’f\l‘l?fe%f mgr1 mm‘ﬁnin ol (] mirZr1 mm‘ﬁnin o i) mgr1 mm\ﬁnin [T (AT mirZﬂ mm‘ﬁnin (o] o
0.5 44,590| 2,140 | 0.02 0.35 [38,220| 1,680 | 0.015| 0.35 [19,100| 1,070 | 0.005| 0.35 |12,700| 710| 0.005| 0.3
0.6 4 (37,160] 2,140 | 0.022 | 0.42 |31,850| 1,680 | 0.018| 0.42 |15,900| 1,070 | 0.007 | 0.42 |10,600| 710 0.007| 0.36
0.8 27,900] 2,000 | 0.025 | 0.56 |23,890| 1,520 | 0.02 0.56 {11,900/ 950 0.01 0.56 | 8,000/ 650 0.01 0.48
%’ﬁ'é%tﬂﬁﬂ%# High efficiency cutting conditions
I JEANEE Hardened steels JREATEH Hardened steels
Work material (50~55HRC) (55~62HRC)
Toom | oo | min- mrvinin | MM ] mint | mmAnin | ™M ity
0.5 50,000| 2,350 | 0.02 0.35 |44,590| 1,960 | 0.015| 0.35
0.6 4 |42,400| 2,350 | 0.022 | 0.42 |37,160| 1,960 | 0.018 | 0.42
0.8 31,800] 2,200 | 0.025 | 0.56 |27,900| 1,730 | 0.02 0.56

0_ rb A I g
E-FE oDC g'{ 7 ﬂ!{wﬁu*ﬁ: General cutting conditions for under neck length 5DC type
B TNR3DCH A T—RR MR IC LM EMEZR U TEH S IZE W oo abe e by thesermaction vaie below = 0" 9"

n (min-) 75% vf (mm/min) 75% ap (mm) 70% ae (mm) 100%

[EDEISRAGB]  #Es : AN (55~62HRC) HATE : EHHRE4AO06-3-S4-TH3 MIRE Work material: Hardened steel Tool: EHHRE4006-3-S4-TH3
Example n=23,887min vi=1,260mmm/min ap=0.013mm ae=0.42mm

B MREDCH A JICEERYVBIKEIFE TETNE B Ao There are no high-efficiency cutting conditions for the neck length 5DC type.

O EHHREYY)—-ZXNO7077LEERUVERLDIER

- CAMTSUPRIVRINELTHEBE sz | CAMATIEBREBAHIDEDE | @NGIHIQ | MLAR
AN 2IBAER. I—FREISELRERS DC Aﬁ‘;‘;&f;‘": and max':l(;?;n; a'; :Mhmput Hijdtésﬁﬁ ~UAJLIE
RLT<rREN Tool Dia. Z\Fprox radiﬁ)s = Max reyr-nain;g Ramping angle | Possible helical hole dia.
- TIEMRT I DUBRIESES. Eitik— $0.5 0.067 0.013 0.65~0.95
LR—TDTool Search& D DXFF—% $0.6 0.072 0.017 0.78~1.14
Rp EIHUO—-RUTREAL $0.8 0.085 0.025 1.04~152
P1 0.134 0.026 1.3~1.9
+ When entering corner radius into CAM as radius end mill, Please use approximate R for your ®1.5 0.164 0.047 M
programing corner radius. d2 0.194 0.068 o I 2.6~3.8
+ For precise tool definition for the CAM system please download DXF data from "TOOL SEARCH" ®3 0.328 0.094 0.5° AF W
program on our website. 0 . 05°orless o290
P4 0.387 0.136 5.2~7.6
[E=) ®5 0.521 0.162 6.4~9.5
R PR ra— . $6 0.581 0.204 7.7~11.4
: SRA ; CHEN E 7 “DREZESELRE =2
ifﬁ?miﬁIﬁE IBZTERTZEF. P11 OARDSEIRE CORSTZESEL 8 0849 0.255 10.3<15.2
$10 0.968 0.34 12.8~19.0
(Note] _ 012 1.088 0.424 15.4~22.8
. en using non-contact tool length measurement, please refer to the length from the outer — N . = — — -
diameter to the tip on page 11. HKAUD VI T Z TG EHEDERE ZRAEYIHISED70%I(CREL T EE L,

For helical machining, Please set feed rate to 70% of recommended cutting condition.
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Recommended Cutting Conditions for EHHRE-TH3

J AV [{ g
E-FE 3DC 9'{ 71;’]#]*1:': Cutting conditions for under neck length 3DC type ap
—ﬂﬁfﬂ'ﬁﬂ%ﬁ: General cutting conditions

R EIFA BEAIER Hardened steels JEATE Hardened steels JREATEE Hardened steels JEATE Hardened steels
Work material (50~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)
%H%DC NE | Oy |EDEE gp ae | EE#K %DEE ap ae | EEE EDEE gp ae | EEREL %DEF ap ae
2 | Noiea | min- mmmin | ™M Ty mint | mmimin | MM i mint | mmAnin | ™M (o) mint | mmimin | MM L
1 25,500| 3,670 | 0.04 0.55 [19,100] 1,720 | 0.023 | 0.55 |15,900| 1,070 | 0.019| 0.55 [12,700] 570 ] 0.013| 0.5
1.5 4 17,000/ 3,670 | 0.06 0.82 [12,800| 1,720 | 0.033 | 0.82 |10,700| 1,070 | 0.027| 0.82 | 8,500| 570 | 0.02 0.75
2 12,700| 3,660 | 0.08 1.1 9,600| 1,730 | 0.046| 1.1 8,000| 1,080 | 0.038 | 1.1 6,400/ 580 0.026 | 1
3 8,500 3,840 | 0.12 1.65 | 6,400] 1,800 | 0.069 | 1.65 | 5,300| 1,120 | 0.057| 1.65 | 4,200 590 ] 0.039| 1.5
4 6,400 5,840 | 0.16 2.2 4,800| 2,740 | 0.092 | 2.2 4,000| 1,710 ] 0.076 | 2.2 3,200 910 0.052| 2
5 5,100| 5,940 | 0.2 2.75 | 3,800| 2,760 | 0.115| 2.75 | 3,200] 1,750 | 0.095| 2.75 | 2,500, 910 ] 0.065| 2.5
6 6 4,200| 5,870 | 0.24 3.3 3,200| 2,790 | 0.138 | 3.3 2,700[ 1,770 ] 0.114| 3.3 2,100 920| 0.078| 3
8 3,200| 6,140 | 0.32 4.4 2,400/ 2,880 | 0.184 | 4.4 2,000]| 1,800 | 0.152 | 4.4 1,600, 960 | 0.104 | 4
10 2,500| 6,000 | 0.4 5.5 1,900| 2,850 | 0.23 5.5 1,600| 1,800 | 0.19 5.5 1,300] 980 0.13 5
12 2,100] 5,750 | 0.48 6.6 1,600] 2,740 | 0.276 | 6.6 1,300] 1,670 | 0.228 | 6.6 1,100/ 940 0.156| 6
ﬁﬁﬁ$tﬂl‘=]ﬂ%1¢ High efficiency cutting conditions
HeHIA BEANE Hardened steels BEANS Hardened steels JEAMNEH Hardened steels JFEANE Hardened steels
Work material (50~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)
Z.H%DC N | EEH | EDEE|  ap ae | EEE *DEE ap ae | DEH EDRE| gp ae | EIEREL *DEF ap ae
ool dia. ’;fgt'eosf mirZr1 mm‘ﬁnin L ] mg\" mm/mln i ] mi’;r1 mm‘ﬁnin (o Ll mgr‘ mm/mln A i
1 31,880| 4,730 | 0.038 | 0.7 |22,280| 2,070 |0.022 | 0.7 [19,080| 1,330 | 0.018 | 0.7 |15,880] 740|0.012| 0.6
1.5 4 21,000] 4,730 | 0.056 | 1 14,900/ 2,070 | 0.033 | 1 12,740] 1,330 | 0.027 | 1 10,600| 740 | 0.02 0.9
2 15,880| 4,710 0.076 | 1.4 ]11,200| 2,080 | 0.044 | 1.4 9,600| 1,330 0.036 | 1.4 | 8000 740)|0.025| 1.2
3 10,630| 4,940 | 0.114 | 2.1 7,470| 2,170 | 0.066 | 2.1 6,360| 1,390 | 0.054 | 2.1 5,250/ 760]0.037| 1.8
4 8,000| 7,510] 0.152 | 2.8 | 5,600| 3,290 | 0.087 | 2.8 4,800| 2,110] 0.072 | 2.8 | 4,000 1,170 | 0.049 | 2.4
5 6,380| 7,650 | 0.19 35 | 4,430/ 3,320 | 0.109 | 3.5 3,840] 2,160 | 0.09 35 [ 3,130/ 1,170 ] 0.062 | 3
6 6 5,250| 7,550 | 0.228 | 4.2 | 3,730| 3,350 | 0.131 | 4.2 3,240| 2,190 | 0.108 | 4.2 2,630| 1,180 ] 0.074 | 3.6
8 4,000| 7,910] 0.304 | 5.6 | 2,800| 3,460 | 0.175| 5.6 2,400| 2,220 | 0.144 | 5.6 | 2,000] 1,240 | 0.099 | 4.8
10 3,130| 7,740 | 0.38 7 2,220| 3,430 1 0.219| 7 1,920] 2,220 | 0.181 | 7 1,630] 1,260 | 0.124 | 6
12 2,630] 7,410 ] 0.456 | 8.4 1,870] 3,290 | 0.262 | 8.4 1,560] 2,060 | 0.217 | 8.4 1,380] 1,220 1 0.148 | 7.2

°_ n M a
E-FE 5DC 9‘{ J ﬂxﬂ]ﬁ“*ﬁ: General cutting conditions for under neck length 5DC type

B TNR3DCH 1 JT—ixtIBIRMGIC T HIEEZR U TEHLZEW

Calculate by multiplying the general cutting conditions for under neck length 3DC type by the correction value below.

n (min-1) vf (mm/min) ap (mm) ae (mm)
75% 75% 70% 100%
(IS ES)] ?ﬁﬁ 7 kﬁ)\ﬂﬂﬁ (65~62HRC) {FATE : EHHREG060-30-TH3MIZE Work material: Hardened steel Tool: EHHRE6060-30-TH3
Example =2,400min! vi=2,090mm/min ap=0.097mm ae=3.3mm

X%TE5DC@‘( TICSRERYBISREIF ST VFE B Ao There are no high-efficiency cutting conditions for the neck length 5DC type.

Precaution for use and creating machining program of EHHRE series

[(FE] o IfRIcaDE TENES —S5 Y MEERLTRE L,
@TERI AL, EREOBHZCER< S,
QT DYMIERHFRIGTBIRADOERETT SO TT . REOMT TIEMTHR, B8 SRBHECRDRFEHBL TS
ORFOEERNEDFVBEICIE. BERCEDEREZRULET FFTLREL,
OFSHRMITOERZSRLLELET,
@Y BacEEH I SYMEDCINEDAZSRET BENRTHIEDET .,
(EHHRE-TH3I3 SRR T IR 2RAL T HDFT O THMMMAI TR (SKDE 1 M) [CIBELTLFE A,
MM TEMICISEMBE-ATHEIELE T,

[Note] (D Use the appropriate coolant for the work material and machining shape.

(2 Use a highly rigid and accurate machine as possible.

(® These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be
adjusted according to the machining shape, purpose and the machine type.

@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

(® Please use for contouring process.

(® Setting pick feed (ae) larger than lowest point diameter DCIN will remain cusp.

(D Since EHHRE-TH3 adopts a cutting edge geometry for high hardness steel cutting, it is not suitable for sticky hard material such as hot
forging material SKD61 (reformed). EMBE-ATH is recommended for cutting SKD61 (reformed).
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Field data of EHHRE-TH3

O SKD1® % 5T

Tool life evaluation of cutting SKD11®)

TB Toolsize : @ 10X BHH 6fiutes  #EHIFT Work material : SKD11®(B0HRC)  #&## Machine : IIEYMC(HSK-FB3) vertical MC
BIEIZEAE cutting conditions : n=1,900min"" (ve=60m/min) vf=2,850mm/min(fz=0.25mm/t)
ap=0.2mm ae=5.5mm OH=30mm % —>/ b coolant: Z77 JO— Air-blow

0.2
ERE 1 EHHRE-TH3
(RERAWISITR)
. oas| MTAACF VYIS w2
E % : 8ﬁ_nv9nticnal 1 (Conventiona_l 4 flute S radiys end mill) ff—\ytk/’:’%gz
£3 ipping occurred at the beginning of cutting Conventional 2
I8 T Chipping occurred
i g
%g 0.1 A
og § / ¥
hae
3= 005 v _—
0 P
0 20 40 60 80 100 120 120 EHHRE-TH3I3 ek mD21=LL E
y DFEdn
YIRIEERE (M) . . .
Cutting length EHHRE-TH3 achieves more than twice the tool life

of conventional products

WERFOTARIRKRTIIRE THo/-SEETMD X!

High feed cutting of high hardness steel which was difficult with conventional radius geometry was realized.

O “hIYvIANAZM SHEERM IO LB EH

Example of high-efficiency roughing of matrix high-speed steel

T—2H A X worksize : 100X 100mm  #ZHII#4 work material : YXR33(58HRC)  ### Machine : IIEYMC(BT40) vertical MC
27 —S I coolant : T77 JT— Air-blow

I8 DC R n ve vi fz ap | ae Q IITRSE

Tool [mm] [mm] [min-1] [m/min] | [mm/min]| [mm/t] | [mm] | [mm] [em3/min] Maﬁmg'”g

EHHRE6100-TH3 10 0.968 | 2,200 69 4,000 0.3 02 | 6 4.8 24%) min.
IR UBHIZT 2| 10 2 | 2100 | 66 | 2000 | 024 |015| 3 0.9 [165E25%

’ AIFHZIK work shape: 100 X 45 X ZRE peptn10mm ‘ M T DEEFEIRRE wear condition after cutting

. ional 4 f
EREARH S b 7_2 %%?Jgg?%nfmu ves

o A

el ooy Gl EHHRE-THS
Conventional 4 flutes
radius end mill

EHHRE-TH3

T -

/INEEFETHER IR R AE RIFvELT

Micro wear, possible to use continuously Chipping occured on R edge

RS (AT FTT AL R3V) LESIEDEESE TN T RIKE, 1E & EEFE THEFT U HI vl #E

EHHRE achieved 5 times cutting efficiency than conventional tool. Good wear condition that can use continuously.
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High-efficiency cutting example of powder high-speed steel

D—IH A X worksize : 5OX50mm  #EEI#F Work material : HAP40 (65HRC)  #%4# machine : JIEYMC(HSK-FB3) vertical MC

IE I8 DC | Rp n ve vi fz ap | ae | FEUIL |J—3Uh MIIER
Process Tool (mm] | [mm] | (min'] | (m/min] [mm/min]| [mm/t] | [mm] | [mm] R ses) - oot ) Magiding

BRI P70~ |18
SEERILRI0) EHHRE030-S6-TH3 | 3 |0.328]6,360| 60 | 1,390 | 0.055 |0.054] 2 | 005 |IZ70—|1EM3%

~; E_r 53 I_l 7 - =4S
SRR MDD EHHRE030-S6-TH3 | 3 |0.328(6,360| 60 | 1,390 | 0.055 [0.054] 2 | 005 |IZ70—|18M3%

'7_7:E;'”/ Figure : Work model ‘ ’ ﬂﬂIf§®7—7 Figure : Work after cutting ‘ ’ ﬁj}ﬂliﬁﬂ)}ﬁ%ﬁﬁﬁ :;?eurrsoh\é\{jeis;condilion ‘

BRIRTA X 1 5X5x6mm. EE 5mm

Cubic shape size Space

W IF EEEFENR

Flank wear width

0.082mm

1BENIES
IESER

Normal wear even after
“ 1 hour cutting

SN

R b SR it

BEEMO/MNYT—) THEHHREI S REEMI A ATk

EHHRE can perform high-efficiency machining even for small work-piece of high hardness steel

EHHRE-TH3 [CXARIMTEICIE TR TETORIE LT, T EFIMTZHELET,

After roughing by EHHRE-TH3, recommended semi-finishing and finishing with the following tool.

TRw2)\A)\—FMh—)U-TH3 (EHHBE-TH3). Epoch High Hard Ball -TH3 (EHHBE-TH3)
IRYIF14—TR—)VI/RKI1—=3/)\—K-TH3(EPDBEH-TH3)  Epoch Deep Ball Evolution Hard -TH3 (EPDBEH-TH3)
THRWIF—FSIPATRUI—3)\— K -TH3 (EPDREH-TH3) Epoch Deep Radius Evolution Hard -TH3 (EPDREH-TH3)

FiEMA T A RAEROIE

Precautions when using non-contact tool length measurement

I
I
I
' 12 HEDSTIRETTDRS
: Tool Dia. Length from outer diameter to tip
| DC X
I
I
: ®0.5 0.18
|
! ! | SHEDSSEIRET 0.6 0.215
1 RIS YME(DCIN) 1 DRE(X) $0.8 0.29
1 Lowest point diameter I Length from outer
: : : diameter to tip o1 0.36
i : < , ®1.5 0.54
~_ I I I : ®2 0.72
,,,,, ——e—— . G ®3 1.08
1 ! 1 1 Tip
o4 1.44
) ®5 1.80
- EHHREVU—XIIEERIZR DI, IO TERAIEZER T 5. ©6 216
NEDSTIME CORTZEANTDIHEDHDET, :
- NEDSFTIRET TORSZESEICAEL TLEE L, »8 2.88
« Since the EHHRE series has a composite R geometry, when using non-contact tool length ®10 3.60
measurement, the length from the outer diameter to the tip may be entered.
- Please refer to the length from the outer diameter to the tip when you measure. d12 4.32
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The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.
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Attentions on Safety
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MOLDINO Tool Engineering, Ltd.

At T130-0026 RRHFEBHXEEA4-31-11(Ea—UvImEE LS
2@ 03-6890-5101 FAX 03-6890-5134
International Sales Dept.: @& +81-3-6890-5103 FAX +81-3-6890-5128

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is
dropped. Be particularly careful regarding contact with the tool flutes.
(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.

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
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 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.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
the local laws and regulations regarding prevention of hazards due to specified chemical substances.
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FAX022-208-5102
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—0» MOLDINO Tool Engineering Europe GmbH ltterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : 0
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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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