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Lineup expanded with under neck length 5DC type
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Adopt the design of indexable high-feed cutter to solid end mill. 0 | [’ .
High feed cutting for high hardness steel possible ]
Lineup of tool dia.1mm~12mm

The multi flute end mill enables high efficiency machining
even in small precision molds

EHHRE-TH3 D%5f=

Features of EHHRE-TH3
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Low cutting force radius edge geometry
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Peripheral clearance geometry to reduce vibration

03 FEEEMIAHI—7<5THI

Newly developed coating "TH3" for hardened steel machining

TH3O—F«>J EHHRE-3DC-TH3:¢1~¢12
TH3 Coating [13 745 Litems]
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Copper Carbon steel Stainless steel Pre-hardened Hardened steel  Hardened steel Mold making Parts processing [ 1 3 7{ T-L\ Items]

Alloy steel Tool steel steel 45-55HRC 55-65HRC
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Features
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Low cutting force radius edge geometry

01

{€3R5a Conventional Radius

EHHRE-TH3

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

Maximum chip thickness: Tmax Maximum chip thickness: Tmax
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Thinner removed chip
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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 Peripheral clearance geometry to reduce vibration

(o) 91‘@37&;&7)‘[:’%& (;)EEHIH ﬁll) Peripheral clearance geometry to reduce vibration
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Primary cutting
edge
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cutting edge
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Clearance
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Clearance

o :-TEBT@?’EE’N] fﬁ']f&ﬁ% Effect to suppress vibration at corner milling

REIF1 Work material - DAC® 49HRC (R Machine © ILEY MC(HSK-AB3) vertical MC {FRATE 100 : EHHREB100-TH3
EIHIZEAE cutting conditions : n=6,000min " (ve=188m/min) vi=1,800mm/min(fz=0.05mm/t)
BYDOA cutting amount © 0.3mm. Dry with air blow
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! It is possible to minimize chatter vibrations at
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i " ,1 '|| 1 - high speed machining and at corners,
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¥ ¥ chatter vibration and efficiency reduction at
corners.
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90 degree corner
milling
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Newly developed coating "TH3" for hardened steel machining

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

@ EBh/ATHEFE MM EsATI=HERE
@ BEh/-MEEMEHL. BRENLIIEEIME
@ AL ESOHRCHBASESEEMDMIERICEVLWTRESES

« High hardness coating with excellent wear resistance and heat resistance
+ 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

Features
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Funcitional layer with excellent
thermal shock resistance
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New layer with excellent wear
resistance and heat resistance

O Z—7rybhehdHiiE Target steel grade
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- Hardened steel (especially 50HRC or higher), high-speed steel
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Applies nano-size composition

BIEBH carbide
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Point New coating achieves to reduce destruction unit of layer by applying "nano-size composition".

ﬁ.t*&}ﬁ Conventional coating *g(ﬂ@ *ﬁ & Hﬁ New coating

Big destruction
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BER#H carbide #BIERH Ccarbide HBIERH Ccarbide

HBIERH carbide
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Line Up, Re-grinding
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Under neck length 3DC type
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Under neck length 5DC type Ag’(j Atype
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Rp Bg’fj B type
b 8.0 |[un20°f[ h5
EHHRE (- )(-S)-TH3 ) NIEBIO0
Tt e e T i Roughing ~ Carbide Helix angle
Tﬁf Size (mm) %EEIJ\J?_':L;
BHEI—R wE MR | GELIR BTN BER O—JFR ETR| IR | BE | 2R |\ JvVOR| D g |48 ()
Sook ool | Approx |lawpon| EndR | Comer |Underfled fule | Neck | Dl | Stank | Ro| Tope |Suggostes
DC Rp | DCIN r1 r2 LU 2 DN LF  [DCONMS
EHHRE4010-S4-TH3 o 3 4 11,250
E E4010-S6-TH 2,
HHREA010-S6-TH3 ® 1 0.134 | 0.28 11 0.1 1 0.95 50 6 12,440
EHHRE4010-5-S4-TH3 * 5 4 11,810
EHHRE4010-5-S6-TH3 * 55 6 13,060
EHHRE4020-S4-TH3 [ ) 6 4 11,900
EHHRE4020-S6-TH3 [ ) 50 6 13,080
2 0.194 | 0.56 2.2 0.1 2 1.9 4 A
EHHRE4020-10-S4-TH3 | % 10 4 12,500
EHHRE4020-10-S6-TH3 | % 55 6 13,730
EHHRE4030-S4-TH3 [ ) 9 4 12,540
EHHRE4030-S6-TH3 [ ) 6 13,820
3 0.328 | 0.84 33 0.2 3 2.9 60
EHHRE4030-15-S4-TH3 | % 15 4 13,170
EHHRE4030-15-S6-TH3 | % 6 14,510
EHHRE6040-S4-TH3 o 12 4 B |12,540
EHHRE6040-S6-TH3 o 6 A (13,820
4 0.387 | 1.12 4.4 0.2 4 3.9 60
EHHRE6040-20-S4-TH3 | % 20 4 B 13,170
EHHRE6040-20-S6-TH3 | % 6 A 14,510
EHHRE6050-TH3 [ ) 15 15,600
5 0521 | 1.4 5.5 0.3 5 4.7 60 6 A
EHHRE6050-25-TH3 * 25 16,380
EHHRE6060-TH3 [ ) 18 60 16,500
6 0.581 | 1.68 6.6 0.3 6 5.7 6 6
EHHRE6060-30-TH3 * 30 70 17,330
EHHREG6080-TH3 [ ) 8 0.849 | 2.24 8.8 05 24 8 76 75 8 21,550
EHHRE6080-40-TH3 * ) ’ ) ’ 40 ) 80 8 22,630
EHHRE6100-TH3 [ ) 30 80 27,490
10 0.968 | 2.8 1 0.5 10 9.5 10
EHHRE6100-50-TH3 * 50 90 28,860
EHHRE6120-TH3 [ ) 36 100 35,690
12 1.088 | 3.36 | 13.2 0.5 12 11.5 12
EHHRE6120-60-TH3 * 60 110 37,470

* | FEROIZEEERTI . * : Stocked items of new products. @ : {Z#£EBERTY . @ : Stocked items.

(o] ﬁﬁﬁ%ﬁﬁiﬁﬁlﬁl—%i Re-grinding compatibility range table
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Leplceds Productiname Line up tool dia Shape S outerdia.| T/I End
EHHRE 3Dc TH3 Ep:m\h High Hard Radius -Under neck length 3DC 1~12 X () 2~12
EHHRE SDc TH3 Epoch High Hard Radius -Under neck length 5DC 1 12| &= X 2 2 12
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Recommended Cutting Conditions

E-FE 3DC 94 7@]%“%14: Cutting condition for under neck length 3DC type
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REIA JEANEE Hardened steels BEANERE Hardened steels
Work material (50~55HRC) 1 (55~62HRC)
yﬁ%DC }jgﬁz YHLRE Cutting speed ve=80m/min YHLRE Cutting speed ve=60m/min
TO(?,!md)'a' No. of flutes N (min-) Vf (mm/min) ap (mm) ae (mm) N (min-) Vf (mm/min) ap (mm) ae (mm)
1 25,500 3,670 0.040 0.55 19,100 1,720 0.023 0.55
2 4 12,700 3,660 0.080 1.1 9,600 1,730 0.046 1.1
3 8,500 3,840 0.120 1.65 6,400 1,800 0.069 1.65
4 6,400 5,840 0.160 2.2 4,800 2,740 0.092 2.2
5 5,100 5,940 0.200 2.75 3,800 2,760 0.115 2.75
6 4,200 5,870 0.240 8.8 3,200 2,790 0.138 3.3
8 6 3,200 6,140 0.320 4.4 2,400 2,880 0.184 4.4
10 2,500 6,000 0.400 5.5 1,900 2,850 0.230 5.5
12 2,100 5,750 0.480 6.6 1,600 2,740 0.276 6.6
R EIA BEANEH Hardened steels REANEE Hardened steels
Work material (62~66HRC) (66~72HRC)
y’i‘f%DC T YRR cutting speed ve=50m/min YIEIERE cutting speed ve=40m/min
To(?nlr,?)'a' No. of flutes n (min-) VE (mm/min) ap (mm) ae (mm) n (min-) VE (mm/min) ap (mm) ae (mm)
1 15,900 1,070 0.019 0.55 12,700 570 0.013 0.5
2 4 8,000 1,080 0.038 1.1 6,400 580 0.026 1
3 5,300 1,120 0.057 1.65 4,200 590 0.039 1.5
4 4,000 1,710 0.076 2.2 3,200 910 0.052 2
5 3,200 1,750 0.095 2.75 2,500 910 0.065 2.5
6 6 2,700 1,770 0.114 3.8 2,100 920 0.078 3
8 2,000 1,800 0.152 4.4 1,600 960 0.104 4
10 1,600 1,800 0.190 9% 1,300 980 0.130 5
12 1,300 1,670 0.228 6.6 1,100 940 0.156 6
LB JEATE Hardened steels BEANEH Hardened steels
Work material (50~55HRC) x1 (55~62HRC)
OC| W#y IHEIREE Cutting speed ve=100m/min tDEIEE cutting speed ve=70m/min
" |No. of flutes n (min-) VF (mm/min) ap (mm) ae (mm) n (min-") VE (mm/min) ap (mm) ae (mm)
1 31,880 4,730 0.038 0.7 22,280 2,070 0.022 0.7
2 4 15,880 4,710 0.076 1.4 11,200 2,080 0.044 1.4
3 10,630 4,940 0.114 2.1 7,470 2,170 0.066 2.1
4 8,000 7,510 0.152 2.8 5,600 3,290 0.087 2.8
5 6,380 7,650 0.190 3.5 4,430 3,320 0.109 3.5
[ 6 5,250 7,550 0.228 4.2 3,730 3,350 0.131 4.2
8 4,000 7,910 0.304 5.6 2,800 3,460 0.175 5.6
10 3,130 7,740 0.380 7 2,220 3,430 0.219 7
12 2,630 7,410 0.456 8.4 1,870 3,290 0.262 8.4
Pzl JEANEE Hardened steels JEAAEH Hardened steels
Work material (62~66HRC) (66~72HRC)
yﬁ%DC Bk YIBIEE cutting speed ve=60m/min IEIERE cutting speed ve=50m/min
T"(?n',;’,'a- No. of flutes n (min-1) Vf (mm/min) ap (mm) ae (mm) n (min-") VFf (mm/min) ap (mm) ae (mm)
19,080 1,330 0.018 0.7 15,880 740 0.012 0.6
4 9,600 1,330 0.036 1.4 8,000 740 0.025 1.2
6,360 1,390 0.054 2.1 5,250 760 0.037 1.8
4,800 2,110 0.072 2.8 4,000 1,170 0.049 2.4
3,840 2,160 0.090 3.5 3,130 1,170 0.062 3
6 3,240 2,190 0.108 4.2 2,630 1,180 0.074 3.6
2,400 2,220 0.144 5.6 2,000 1,240 0.099 4.8
1,920 2,220 0.181 7 1,630 1,260 0.124 6
1,560 2,060 0.217 8.4 1,380 1,220 0.148 7.2
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(D Use the appropriate coolant for the work material and machining shape.

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

(3 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.

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

EHHRE-TH3ZSEESNT IR ZHEAL THEO T T OTHH LM T EH (SKD6 1tR#) ICIFBELTLE R Ao

SN TEMRICIZEMBE-ATHEZHEZLE T,

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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Recommended Cutting Conditions / Field data

— T S5
E-FE oDC ’5’«( j ﬂxtﬂ Eu*ﬁ: General cutting condition for under neck length 5DC type

B FMR3DCY A T—REIHISFHIC P ECIEEZR U CEBLEE L,

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%
[CTHEIZREEBI] w5t BEANSE (55~62HRC) {#AIE EHHREG0OB0-30-TH3DEA
Example Work material: Hardened steel Tool: EHHRE6060-30-TH3

n=2,400min" vi=2,090mm/min ap=0.097mm ae=3.3mm
XE-FE5DCQ4 7[':%1_‘55&13)]%“%14:[3:3“35'@/\/0 There are no high-efficiency cutting conditions for the neck length 5DC type.

o 7)[1 I 7 O 7 7L\1’ﬁ ﬁk J: )] /E 2 ,m Precaution for creating machining program

- CAMTSYPARIVRIIVEL T EEZ CAMAJBELIREGRKHEIDEDE LT N
AN BBEIGF. I—F RIBEIGELIRZERE 442 | Approx radius and maximum remains at CAM input E$4%E]J® /glilj%a}-rlf?fi&
ALTL 20 DC = p——— — | RAIERA TN
: HLR RAHIDEDE 2] D
- TERRT—IDREBHFIBEIE. it R— foelbic; Rp h Ramping angle|  Possible helical
LR—IDTool Searchd b DXFF—% Approx radius Max remains oleia]
Rp ZYDO—RULTLEL ®1 0.134 0.026 1.3~1.9
®2 0.194 0.068 2.6~3.8
+ When er)tering corner.radius into CAM as radius end mill, Please use approximate R for your »3 0.328 0.094 3.9~5.7
programing corner radius. == =
- For precise tool definition for the CAM system please download DXF data from "TOOL SEARCH" b4 0.387 0.136 5.2~7.6
bsite. P —
prosram on urebste 5 0.521 0.162 0.5°HUF ™ 6.4~05
b= $6 0.581 0.204 7.7~11.4
- ATERFRTERRKDEREDS V7 RATELGEESICH. TEBERIEDIR. AR 2 ~ 2
DREICEZBEDBOET . AEROMIEC Lo TIE | ERICAEHRESEH $$o g'ggg 8'325 %
HOFITDT. TEMIRZDXFICTHRIBECHERTEL, . . [ e M
+ Since the shape of this tool is different from that of a conventional radius tool, adjustment may ®12 1.088 0.424 15.4~22.8
be required in case of using automatic tool measurement equipment.
Depending on the model of the measuring equipment, it may not be possible to measure MAUAILIN T ZTIBREIEDRE ZIEEAELEIZED70%ICHELTLIEEL,
accurately, so please check the tool shape with DXF before use. For helical machining, Please set feed rate to 70% of recommended cutting condition.

O SKD11® 5T

Tool life evaluation of cutting SKD11 H

TE Toolsize : @ 10XBMH 6fiutes  #HEIFF Work material : SKD 1 18 (60HRC)  #%4# Machine : I BIMC(HSK-FB3) vertical MC
BIEIZEME 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: T77 70— Air-blow

0.2
TR 1 EHHRE-TH3
(GERAASIP )
_ ous| MTHECFVES IR feRm2
E 5 : 8ﬁpvgnticnal 1 (Conventional 4 flutes radius end mill) FwE I TRE
£33 ipping occurred at the beginning of cutting Gonventional 2
LIJ_E 5 Chipping occurred
s
2 01 A
N
= 005 v A
0 ‘, N
0 20 40 60 80 100 120 140 EHHRE-TH3I3fHEFmMD2ZLL E
u DFEFdn
BIHIEERE(m) . . .
Cutting length EHHRE-TH3 achieves more than twice the tool life

of conventional products

ERFOT AWK TIIEHETH oS EEHADEX) T &EIR

High feed cutting of high hardness steel which was difficult with conventional radius geometry was realized.
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Example of high-efficiency roughing of matrix high-speed steel

T—25 4 X Worksize : 100X 100mm  #ZHI#4 Work material : YXR33(58HRC)  ### Machine : IIBYMC(BT40) vertical MC
29—/ |+ coolant : T77 JO— Air-blow

I8 TE® | R | O | OIHBRE EDRE | —XED | ap | ae |WIDSTHEEHE| MITEM
Tool Tool dia. Revolution | Cutting speed Feed rate |Feed per tooth Chip removal volume Machining
[mm] [mm] min'] | [m/min] |[mm/min]| [mm/t] | [mml | [mm] |~ [cm3/min] time
EHHREG100-TH3 10 0.968 2,200 69 4,000 0.3 0.2 6 4.8 2453 min.
ERRABDIZTT 2| 10 2 2100 | 66 | 2000 | 024 |015| 3 0.9 18578255

’ BIIFRZIR work shape 1 100 X 45 X ZRE peptn10mm ‘ B MI#&DEFEINRE Wear condition after cutting
nESnpt oSy Sl EHHRE-TH3

Conventional 4 flutes
radius end mill

Conventional 4 flutes
radius end mill

EHHRE-TH3
T /INEEFE THEST YR o] BE RIFvEVT
Micro wear, possible to use continuously Chipping occured on R edge

MR (AT F T AL/ RIV) LS IEDEESETIN T vl 6E 1IE % EEFE THEG U HI vl 6

EHHRE achieved 5 times cutting efficiency than conventional tool. Good wear condition that can use continuously.

O ¥F/\{ A EE N T H I

High-efficiency cutting example of powder high-speed steel

D—2IH A X worksize : 5OX50mm  #EEI#4 Work material : HAP40 (65HRC)  #%4# machine : JIEIMC(HSK-FB3) vertical MC

I I8 IS®| R | [C&H |VEEE EOEE | —HED | g | ae | EUIL | ISV IR
Process Tool Tool Dia. Revolution | Cutting speed | Feed rate |Feed per tooth Removal stock| Coolant Machining
mm] | [mm] | [min'] | [m/min] |[mm/min] | [mm/] | [mm] | [mm] - fmm] time

SSERILRI0) EHHRE030-S6-TH3 | 3 |0.328]6,360| 60 | 1,390 | 0.055 |0.054] 2 | 005 |IZ70—|1E5M3%

Air-blow 1hr. 3min.

SERIT MDD EHHRE030-S6-TH3 | 3 |0.328(6,360| 60 | 1,390 | 0.055 [0.054] 2 | 005 |IZ70—|18E3%

Air-blow 1hr. 3min.

7_7%?”/ Figure : Work model ‘ ’ 7}[]Ii§0)'7—7 Figure : Work after cutting ‘ ’ ﬁj]ﬂlfﬁﬂ)}ﬁiﬂkﬁg Figure : Wear condition

&3 after roughing

BRIRTA X 1 5X5x6mm. EE 5mm

Cubic shape size Space

WIS EEEFENR

Flank wear width

0.082mm

e

o BRI TIES
= IEHERE

Normal wear even after

“ 1 hour cutting

= EE A D/NET—7 THEHHREISEREFE NN A AT #E

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

EHHRE-TH3 [CKDFRMITRICIEI T LETOPRE EIF, T EFMTZ#HELET,

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

TR\ )\—tik—)b-TH3 (EHHBE-TH3), TRYI 74 —Th—)b T/kJ1—>3>)\— K -TH3 (EPDBEH-TH3)

Epoch High Hard Ball -TH3 (EHHBE-TH3), Epoch Deep Ball Evolution Hard -TH3 (EPDBEH-TH3)
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The Edge To Innovation
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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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4. BIRHIBOER
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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 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.

(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
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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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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