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Epoch Combination Rib Ball

ECRB-PN
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A new processing method to change the comm
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on practice of rib grooving.

From discharge machining to cutting machining

ECRB'PN @#%E Features of ECRB-PN
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By using various combinations from the small lineup of Epoch Combination Rib Balls, a variety of
rib sizes can be handled, enabling machining of rib grooves with good release. Cutting machining
can replace discharge machining in the region conventionally performed by discharge machining:
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The shape of the tool used for machining rib grooves by reciprocating cutting is transferred directly.

Less tool deflection enables high accuracy machini
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Uses a special flute shape optimized for reciprocating cutting. Feed rate and cutting depth can be

increased for high-performance machining.
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Uses PN Coating with excellent adhesion and wear resistance and an optimum carbide base material to provid&outstanding cutting lifé
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e THR# 45~55HRC  55~72HRC
Copper Carbon steel Stainless steel Pre-hardened ~ Hardened steel ~ Hardened steel
Alloy steel Tool steel steel 45-55HRC 55-72HRC
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Mold making
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Features Applicable reinforcement rib groove shapes
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ECRB-PN

REO0.4-RE0.5 [14 715 L]

Items
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Enables machining of rib grooves with defined top surface widths and bottom widths on plastic molds.
The following 3 sizes of rib grooves can be machined with high accuracy by reciprocating machining.

Top surface width: 0.9mm
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Top surface width: 1.0mm
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Top sun‘ace width: 1.2mm
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( E%®0.8mm(R0.4) )

Bottom width: 0.8mm(R0.4)
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( E%&®0.8mm(R0.4) )

Bottom width: 0.8mm(R0.4)
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( Kig1.0mm(RO.5) )

Bottom width: 1.0mm(R0.5)
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Features Features of flute shape

(o) ﬂﬁ?d)ﬁ E‘l Features of flute shape 1
- ROMAEAIEE b L FHEHMZMIL S B oBIEAZIR - The R flute cross-section has the proper shape to provide both rigidity

and good chip removal characteristics.

° ﬁﬁﬂuﬁ (2*&7‘])\ 5714% (4*5'(_)9) lCJ:D'.%'ﬁE%t)JﬁIJE;IE' « Achieves high-performance cutting with 2-flute tip and 4-flute periphery.
1‘5 & Low rigidity 'oor chip removal HH:HTE% 71'(—)[1%521&}] I ﬂ]ﬁl‘&ﬁ4$ﬂ_7~]
2 flutes on ball section : 4 flutes on periphery

TER R conventional A ECRB TEFRER conventional B ) ﬁﬁﬁgﬁﬁg:{f
) R4A5°Z3DWiE (REO.4) Figure: Tip shape

Figure: Cross-section of R45° portion (RE0.4)

(o) ﬂﬁ?o)ﬁ EZ Features of flute shape 2
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Flute groove
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* The periphery flutes employ a 2-stage flank surface to ensure flute tip rigidity 2nd flank face’
and achieve good surface roughness in high-performance cutting.
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ECRB'PN ?E;EDI:IE Conventional A
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Features Coating Improved wear resistance

O ##Et*%ﬁg Features and characteristics

OAIZSHEEDREICKLD. HICTEBMEOEBEEICENCMAI -T2 IMHTY,
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- A heat-resistant coating material with excellent adhesion to the tool substrate was achieved by optimizing the Al content.

- Exhibits with good wear resistance due to doping of the AICr coating layer with Si.

- 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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Cross-sectional structure and characteristics of PN Coating membrane
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Conventional coating
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BRERH Carbide
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Combination rib machining to achieve high performance, high accuracy rib grooving.

Z°1EFH ﬁif Method of use

Top surface width: 0.9mm
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#5200 _EENEO0.9mm - &I 0.8mm DU TEld Fs247 1 7 LETERL L,

Use end mills having the same large edge diameter as the rib groove's top surface width and the same tool diameter as the rib groove's
bottom in sequence starting with the shortest flute length. For making the rib groove shown at right with a top surface width of 0.9 mm
and bottom width of 0.8 mm, the following 4 items should be used.

. & size (MM) D78
A1k TRz SHE | AWE YPIOE Taper angle
Depth Item code Stock | Ball radius | Tool dia. |Large edge dia.| Flute length | Shank dia. |Overalllength| —©n side
8 RE DC DCX APMX |DCONMS LF BHTA1
“% f ECRB0809-6-PN [ 0.4 0.8 0.9 6 4 60 0.51)
g i ECRB0809-8-PN [ ] 0.4 0.8 0.9 8 4 60 (0.38)
IR ECRB0809-10-PN | @ 0.4 0.8 0.9 10 4 60 (0.30)
ECRB0809-12-PN | @ 0.4 0.8 0.9 12 4 60 (0.25)

OF : IZEFERCTY,. @: Stocked items.

Bottom width: 0.8mm

LTHEZINIISTIELREZINTIITSTIEZE#SDOERIVER—YaVUTIIT!

Combination rib machining can combine the process for machining the top surface width and the process for machining the bottom width.

L6l T %

[Ex.] Shape to be machined
0.9mm

_FTEIME Top surface width : 0.9mm _FTEIME Top surface width : 0.9mm _FTEITE Top surface width : 0.9mm
6—8—10mm \ I
i 3ay l i 3ay ray
Depth Depth Depth
1Tmm n Tm Ui
S EIE0.8mm  LEFAFLOTEOELIEL “ EiE0.8mm
Bottom width B6mn=>8mn=>10mn’E FALYCEELIHEIICTHM Bottom width

T7%Z175. MIHRS=HARELTLLEEL,

_EtE0.9mn - EK1E0.8 mm - & 11 mmdY
TEDEBE.

For a rib groove with an top surface width of 0.9

KipfEld2T 0.9 mDfcth, UTED_LE
1ED 0.9mAI T TEEXT

Perform machining by reciprocating cutting using

LE7ATLADIR 12 mEAVT, FE
11 mE CEELIEIZETTS.
R—)LFEN 0.4m DIz, [EiE 0.8 mn

IR 8 RS D EEEICN T TET
WBM®, ErPya—hoavhBEl
LW TN,

RIFHFADBEBLONDDNTNET .
Since it is possible to machine the top surface
width, bottom width, and depth with high accuracy,
rib grooves with sinks or short shots are unlikely to
occur can be completed. The taper in the release
direction is also firmly maintained.

the above items in order starting with the shortest
flute length: 6 mm => 8 mm => 10 mm. Set
machining depth = Flute length. Since all of the
items have a large edge diameter of 0.9 mm, the
0.9 mm width of the top surface of the rib groove
can be machined.

XFERUIEU T BORERHEICE DFHEREEDNELTY . EfllcCRREEVD CHRESELLET.

MIIITEXY,

Using the item above with a flute length of 12 mm,
perform reciprocating cutting to the depth of 11 mm.
Since the ball radius is 0.4 mm, the bottom width of
0.8 mm can be machined.

mm, a bottom width of 0.8 mm, and a depth of 11 m

3% Slight differences in the angle of the taper surface of completed rib grooves may occur.

\ Whether or not they will be a problem should be checked beforehand. )
T f: idth: 1.0 _ — — s, = — »
LR 1.0mm 520 L& 1.0mm - EI§0.8mm OU J#IE T4 7 7 LETHEALIEEL,
- For making the rib groove shown at right with a top surface width of 1.0 mm and bottom width of 0.8 mm,
<> the following 4 items should be used.
‘ X size (MM) T7-I48
BRI—K EE e SE | ARE L Taper angle
Item code Stock | Ball radius | Tool dia. |Large edge dia.| Fiute length | Shank dia. |Overall length| ©n Side
8 & RE DC DCX APMX |DCONMS LF BHTA1
o 5 - ECRB0810-6-PN [ J 0.4 0.8 1.0 6 4 60 (1.02)
U o =[] ECRB0810-8-PN | @ | 04 0.8 1.0 8 4 60 | (0.75)
12 ECRBO810-10-PN | @ | 04 | 08 | 1.0 | 10 4 60 | (0.60)
ECRB0810-12-PN | @ 0.4 0.8 1.0 12 4 60 (0.49)
i OF | IZEEBERTY. @: Stocked items.
E#E0.8mm
Bottom width: 0.8mm
Top suzce it 1.2 520 LENE 1.2mm - K8 1.0mm OU TSI RE6 74 7 AESHEREEE L,
J:E"E 0 1 -Emm For making the rib groove shown at right with a top surface width of 1.2 mm and bottom width of 1.0 mm,
< > the following 6 items should be used.
‘ S s () 87 /4R
AmI—K EE LR SR | AmE | IR | VvooR Taper angle
Item code Stock | Ball radius | Tool dia. |Large edge dia.| Flute length | Shank dia. |Overall length| O Side
RE DC DCX APMX |DCONMS LF BHTA1
3 ECRB1012-6-PN @ 0.5 1 1.2 6 4 60 (1.04)
N zl:d ECRB1012-8-PN | @ | 05 1 1.2 8 4 60 | (0.76)
L’leg E i/l ECRB1012-10-PN | @ 0.5 1 1.2 10 4 60 (0.60)
mm Sl& ECRB1012-12-PN | @ | 05 1 1.2 12 4 60 | (0.50)
U ECRB1012-14-PN | @ 0.5 1 1.2 14 4 60 0.42)
ECRB1012-16-PN | @ 0.5 1 1.2 16 4 60 (0.37)

-y = . .
Bottom width: 1.0mm O] : IREERBR T ®: Stocked items.



O 7°|:| 75!-\1?52755* 0)19'] Example of program creation method
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Machining shape

LEME Tmm

[EEE 0.8mm
FE7~11.5mm
TEEUTEDHEELE>TED.
UTJBOREHE—TIIEWLZIK

Top surface with: 1 mm

Bottom width: 0.8mm

Depth: 7 to 11.5 mm

Situation in which the top surface and rib bottom are
curved so that the rib groove depth is not uniform.

Process 1

Wai:[0)::iE] [Cabt TEEH

Reciprocating cutting matching
the curved surface of the top surface

ECRB0810-6-PN

(2 0.8mm/ KR 1.0mm/IEBmm)
FEOMEICED BB TEETHEIZ
35 ARD DFEE6.0MmmMETINILT D
ETUTED LEEIE 1mm &i5d,
UJEBDR/IVESE TIE EEOEICED
BreFEUEININ T,

(Tool diameter: 0.8 mm; Large edge diameter: 1.0 mm;
Flute length: 6 mm)

Perform reciprocating cutting using a contour that
matches the curved surface of the top surface. By
performing machining to the depth of the flute length
(6.0 mm), the top surface width of the rib groove
becomes 1 mm.

Perform reciprocating cutting machining to the minimum
depth of the rib groove matching the curved surface of
the top surface.

Process 2

o) ICEh B TERELH

Reciprocating cutting matching
the curved surface of the bottom

ECRB0810-12-PN
(H120.8mm/KiEE1.0mm/AE12mm)
EEOMEICEh BRI TREETEZ
T35, VIRKEEDITI.EMMETINIY
HTET. UTEBDERIF0.8mmERED,

X5 ZEHEAMENEZINL I D5G(FEI0AHZE TS
BDEDRBE(TIFOTLEEL,

(Tool diameter: 0.8 mm; Large edge diameter: 1.0 mm;
Flute length: 12 mm)

Perform reciprocating cutting using a contour that
matches the curved surface of the bottom. By
performing machining to the maximum depth of the rib
groove (11.5 mm), the bottom width of the rib groove
becomes 0.8 mm.

#*When machining a tapered surface of greater than 5°,
make adjustments such as reducing the cutting depth, etc.

v
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Examples of machining using the above program

#HEIAE work material : S50C

1§£ﬁI,—§< : ECRB0O810-06-PN REQ0.4% kﬁﬁuﬁ?§ Large edge dia. 1.0mmX }’JE Flute length Bmm
Tool ECRB0O810-12-PN REO.4X Xim%Z Large edge dia. 1.0mmX XK Flute length 12mm

PIHIZEE © REO.4 X KififR Large edge dia. 1.0mm X F4R Flute length BMM

Cutting
condition

n=20,000min’"

vi=900mm/min ap=0.01mm

REOQ.4 X K% Large edge dia. 1.0mm X H & Fiute length 12mMm

n=20,000min’"

vi=900mm/min ap=0.008mm

Hi-Pre=

Uj;ﬁqiﬁ Rib groove size
LEE : 1.0mm

Top surface width
i@ : 0.8mm (R0O.4)

=3

Bottom width

BRARS 1 11.5mm
Max. depth
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Line Up, Recommended Cutting Conditions

IRY2IAER—232VYUTIR—) Epoch Combination Rib Ball

1) )74 HELE
f w g +0.02 — -
i DCX %
SRR = —— 18
5’1-’514765133 e R Ul --a.-_.: RE APMX a
Tip 2 futes LF
Periphery 4 flutes _
ECRB BV
oo “ JiE s (M) N7 A
AmI—R TR R—L¥E MR | KRR | IR (Yo% 2R | Teperange "%
Item code Stock Ball radius Tool dia. Large edge dia.| Flute length Shank dia. | Overall length on side Note
RE DC DCX APMX |DCONMS LF BHTA1
ECRB0809-6-PN [ J 0.4 0.8 0.9 6 4 60 0.51)
ECRB0809-8-PN [ J 0.4 0.8 0.9 8 4 60 (0.38)
ECRB0809-10-PN [ J 0.4 0.8 0.9 10 4 60 (0.30)
ECRB0809-12-PN [ ] 0.4 0.8 0.9 12 4 60 (0.25)
ECRB0810-6-PN [ J 0.4 0.8 1.0 6 4 60 (1.02)
ECRB0810-8-PN [ J 0.4 0.8 1.0 8 4 60 (0.75)
ECRB0810-10-PN [ J 0.4 0.8 1.0 10 4 60 (0.60)
ECRB0810-12-PN [ ] 0.4 0.8 1.0 12 4 60 (0.49)
ECRB1012-6-PN [ ] 0.5 1 1.2 6 4 60 (1.04)
ECRB1012-8-PN [ ] 0.5 1 1.2 8 4 60 (0.76)
ECRB1012-10-PN o 0.5 1 1.2 10 4 60 (0.60)
ECRB1012-12-PN [ ] 0.5 1 1.2 12 4 60 (0.50)
ECRB1012-14-PN [ ] 0.5 1 1.2 14 4 60 (0.42)
ECRB1012-16-PN [ ] 0.5 1 1.2 16 4 60 (0.37)

OF : {ZHETEERTY . @: Stocked items.

(o] %Etﬂ ‘ﬁ“%ﬁ:i Recommended cutting conditions

- IERAEYVRIVETEERHEESNBIRSIE. 'FEE@IEIQE%&J:Di&M@E%&@%{#EEEFﬁ(Té'crb)o

« VYOV HECHEHDBHICERATEEFIBESE. 20,000min” ZEEERMGE U TTERALEE L,
» When using a multi-speed spindle, etc. with fixed rotation speeds, select the condition which is closer to the rotation speeds listed below.

» When using a machining center, etc. where the rotation speed can be freely set, use 20,000 rpm as the standard condition.

[OEGEY HI0AT H = Fﬁ?ﬁlﬂ Carbon steels éﬁﬁm Alloy steels 7')/ \—l\yﬁm Pre-hardened steels
. pUAY — ~ ~
Rovlon Dot (180~250HB) |  (25~35HRO) __ (35~45HRO)
i EDIRE Feed rate (mm/min) | 3EDIRE Feed rate(mm/min) | IEXDIREE Feed rate(mm/min)
15,000 100% 1,200 960 770
=82 qk# 20,000 100% 1,600 1,280 1,020
25,000 80% 2,000 1,600 1,280
30,000 60% 2,400 1,920 1,540
R—ILHERE| 4MEDC KR HE HIDAH tIDAH HIDA
Ball radius Tool dia. Large edge dia. Flute length Depth of cut Depth of cut Depth of cut
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
0.4 0.8 0.9 6 0.024 0.02 0.016
0.4 0.8 0.9 8 0.018 0.015 0.012
0.4 0.8 0.9 10 0.014 0.012 0.01
0.4 0.8 0.9 12 0.012 0.01 0.008
0.4 0.8 1 6 0.024 0.02 0.016
0.4 0.8 1 8 0.018 0.015 0.012
0.4 0.8 1 10 0.014 0.012 0.01
0.4 0.8 1 12 0.012 0.01 0.008
0.5 1 1.2 6 0.03 0.025 0.02
0.5 1 1.2 8 0.023 0.019 0.015
0.5 1 1.2 10 0.018 0.015 0.012
0.5 1 1.2 12 0.015 0.013 0.01
0.5 1 1.2 14 0.013 0.011 0.009
0.5 1 1.2 16 0.011 0.009 0.007
[EE] OU0irAd 3 I0AHEEESECHRL TS, [Note] Padiust the utting depth referting to the depth of cut ratio.
@I NTRRCEDE T BRI —SVNEERL TS W, @These Recommended Cutling Conditions indicate only th ruie of a thurnb for the
2 2] DTy XBONL TR, coling condiens sl o e conon el i
B, R (w=Ns} AU TLEEL, € e rotation speed of the machine does not match the values in the tal e, adjus!
OEROEIER DA DRSS, DM 2D EE AR R CREL T, e o S0 and o e g S el
©5ZBR HENEZNT T 2BAEE TIDAHE FFBEDBEET> T, O TeBong the cuting dapth.ote C° O oreater han 87 mal adjustments such as
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Filed Data

- Pt - el PP . . . s s "
o DDI$1§|]® Field Data 1 Hl_pl—e Hi-Pre-sis? nggﬁgf’e\?ggﬂylzge-flmshmg ORETT.

#EI#1 Work material : SB5C

{EATE wo : ECRBO810-6-PN (REO.4X KimfE Large edge dia. 1.0X H&K Flute length 6mm)

BIHEIZEM cutting condition : n=20,000min' (ve=50m/min) v=900mm/min(-=0.0225mm/t)
ap=0.0Tmm Jxvh wet

o R Ak Tl L

Conventional 1

s ] RIS g

(i)

Conventional 2

ECRB-PN
! TETERIESYG 5 J e

3 r..: :== E,;p y
M 12077
e

T

EEFE 1 0.080mm

Wear, =

EEFE 0.078mm

Wear -

PNI—717DO%RICE) . FamldKiEICm E,

The effects of PN Coating greatly increase tool life.

O MIEH®D redpaaz FIi-IFr =~

#HEIAE work material : S50C
{ERTE tool : 97K pcs. ECRBO810-6-PN  (REO.4 X Kifif® Large edge dia. 1.0X TR Flute length BmMM)  : 57 pos.
ECRB0O810-12-PN (REO.4 X Kimf®E Large edge dia. 1.0X HE Fiute length 1 2mm) : 47 pcs.
NSRS cutting time & 13.4 BFRH hours (U TBINTT D+ Rib grooving only)
BHIZEE : REO.4 X KififZ Large edge dia. 1.0mm X F&R Fute length BMmM  n=20,000min" v+=900mm/min ap=0.01mm
Cuting « REQ.4 X KR Large edge dia. 1.0mm X & Fiute length 12mm  n=20,000min"’ v=900mm/min ap=0.008mm

HA X size : 100X70mm
HEEIR work material 1 8500

_ETEME Top surface width :1.0mm

[K W& Bottom width : 0.8mm(R0.4)

U JEEE Rib groove depth © 7~11.5mm

BHE) 7 BHMKREER TITV. ERBTINI,

Do machining in a shorter time by directly cutting complicated rib groove shapes.



MOLDINO

The Edge To Innovation
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[MOLDINO] %Xt MOLDINODESFEIZETY,

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 RAHBBAXAEA-31-11 (£ 21—y I HELLSH)

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

JU—51 T LIiiER
&50120-134159
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—0» MOLDINO Tool Engineering Europe GmbH Itterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : 0

7 XU 73,/ MITSUBISHI MATERIALS U.S.A. CORPORATION Detroit office c/o RFM Inc. Customer service 2001 Omdorf Drive, Brighton, MI 48116 U.S.A. TEL: +1
A

+49-(0)2103-248230

(248)308-2620, FAX :+1(248)308-2627
71,/ MITSUBISHI MATERIALS MEXICO S.A. DE C.V. Av. La Caiiada No.16, Parque Industrial Bernardo Quintana, EI Marques, Querétaro, CP 76246, México TEL : +52-442-1926800

MITSUBISHI MATERIALS BRASIL LTDA. Rua Cincinato Braga, 340 13° andar.Bela Vista - CEP 01333-010 S&o Paulo - SP ., Brasil TEL : +55(11)3506-5600 FAX : +55(11)3506-5677

MITSUBISHI MATERIALS (THAILAND) CO.,
</ Mitsubishi Materials India Private Limited H.0.: Prasad Enclave, #118/11 d Stage, 5t main, BBMP Ward #11, (New #38), Industrial Suburb, Yeshwanthpura, Bengalun 2, Ka
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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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