











Exchangeable Head End Mills

How to Install the Head

1 Using a clean cloth, wipe away oil and dust from the taper and end surfaces of the head and holder.

Wipe Off Oil and Dust- - - - - 5 Sl

/{/
[/

Use gloves to protect hands when fastening.

Securely fasten the head and holder end surfaces using the enclosed wrench to close off any remaining gap.

| Clearance

3 Refer to the table below for the amount to rotate after the gap is closed, or refer to the clamping torque.

. . Reference Recommended
Fastening Size Tightening Angle a |Clamping Torque (Ibf-in)
IMX10 50° 88
IMX12 50° 132
IMX16 50° 265
IMX20 40° 440 (Note 1) Use the enclosed wrench only.
5 a .
IMX25 35 660 (Typical wrenches differ in thickness.)

I No Clearance

How to Select iMX Holders

@ Straight type holder and head causes workpiece interference when the depth of cut is longer than the head.

@ To avoid interference in longer reach applications, use an offset head and holder.

Straight + Standard Head Straight + Offset Head

Use straight type

and standard head
combination at a depth
of cut of the head
length or less.

No Contact

Depth of Cut < Head Length

Depth of
Cut

Length of Cut

Depth of Head Length o .

Cut |

Installation at an overhang of DCx3 or less is also possible, if the
depth of cut < head length is assumed.

@ |t is suitable for vertical wall machining, because the undercut type has a relieved neck.
@ A taper neck has high rigidity and is especially stable for deeper applications.
@ Additional grinding according to customer specifications is also possible.

Undercut + Standard Head Taper Neck + Standard Head

— BHTA

No Contact

Interference Angle
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Exchangeable Head End Mills
IMX
Corner radius head with coolant thru, 6 flute, Irregular helix

IMX-CO6HV-C "y Efcen rocess macnning

Small Relief

Provides a margin effect while ‘.
maintaining edge sharpness. Also .
achieves less burr creation and .
enables vibration damping.

Center Coolant Through
Effective when machining
the corner of a pocket
where external coolant isn't
sufficient.

Flute Geometry
Good chip evacuation in
the corners of pockets
by adopting an ideal flute

. geometry.
Irregular Helix Angle
Irregularity between each flute

provides stability due to reduced

vibration.

Cross section of the flute geometry

Tool Integration Achieved

Multi-functionality brings efficiency to the entire machining process.

iMX-C6HV-C

Helical Milling Pocket Milling

*Q‘;?/ ®e®

Semi-finish Machining

AT

Finish Machining

AT
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Comparison of Anti-Vibration when Machining Corners

Excellent vibration damping that prevents the usual problems even when machining corner radii.

Cutting Speed (SFM)

655 No No No No Yes Yes Yes Yes

490 No No No No Yes Yes Yes Yes

330 Yes Yes No No Yes Yes Yes Yes

R30 R25 R20 R15 R30 R25 R20 R15
Conventional IMX-C6HV-C

Yes : Smooth cutting sound and good surface finish.
No : Audible vibrations and poor surface finish. Not the recommended cutting conditions.

vc =655 SFM, R15, Photographed after machining

Conentional iMX-C6HV-C

<Cutting Conditions>

Material 1 AISI 304

Tool : IMX16C6HV160R30016C
DC=16, RE=3

Feed Rate 1 fz=.002 IPT

Depth of Cut :ap=.630 inch
ae=.039 inch

Overhang Length : 1.890 inch (DCx3)

Cutting Mode : Internal Coolant
(Emulsion)

Machine : BT50, Vertical MC
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Exchangeable Head End Mills
IMX

iMX‘B4WH's iMX‘ Rc4 F-c For Titanium Alloys and Stainless Steel

LoIIipop Shape A corner radius roughing type with a center-thru coolant thru. The roughing edge geometry
reduces cutting resistance and is effective for low rigidity and long tool overhang applications.

With a true round ball cutting edge that
extends 240°, making it ideal for finishing
undercut surfaces.

Center-thru Coolant Through

For improved chip disposal.

High Helix Cutting Edge

The high helix edge geometry reduces
cutting resistance. This results in reduced
chatter and vibration even when machining
with a long tool overhang.

Multiple Coolant Through
A stable supply of coolant is maintained even when
machining components with complex geometries.

New Roughing Edge Geometry
The new optimized edge geometry has improved
" fracture resistance.

Surface Finish Comparison - Vertical Machining $17400

Cutting Speed 130 SFM 195 SFM 260 SFM

New Corner Radius Type

ikt ebiatLE L
L \ALLCARRRALL delr‘dﬂnﬂml

The new corner radius geometry is °,

e WD

iMX-BAWH-S resistant to cutting edge damage. . m,/j/ ) i // Ji
Surface machined Surface machined Surface machined
without chatter without chatter without chatter
<Cutting Conditions>
. Material : AISI S17400
Conventional Tool - IMX10B4WH12008S
Feed Rate 1 fz=.0012 IPT
Depth of Cut :ae=.012 inch
Overhang Length  :2.362 inch, L/D =5
LAY \ % Cutting Mode - Internal Coolant
Machined surface Machined surface Machined surface (Emulsion)

displaying chatter displaying chatter displaying chatter
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Exchangeable Head End Mills
IMX

EP8100 Series (EP8110/EP8120)

The combination of the (Al,Cr,Si)N coating (newly-developed),which has a high oxidation temperature and high
lubricity,together with the (Al,Ti,Si)N coating,which has better wear resistance and high adhesion, allows high strength
hardened steel to be machined.

% High Oxidation Temperature
* High Lubricity

* Better Wear Resistance
* High Adhesion

Ultra Micro-grain _
Cemented Carbide

iIMX-B3FV

High Helical tooth improves fracture resistance.

Stable wall machining is possible with a strong
" back taper angle.

Reduced vibration by optimized irregular pitch flutes.
aFB#Y EP8120 is ideal for processing hot forging dies.

iIMX-B2S/iMX-B4S (Picture s IMX-B2S)

Low helix tooth is suitable for finishing. EP8110 is ideal for processing high hardned steel.( < 65HRC)
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Corner radius, Taper head, Multi-flute, With Coolant thru

Taper radius end mills (Torus cutter) were conventionally used for turbine blade finishing.
iIMX taper radius offers the performance equivalent to solid end mills and it can achieve
lower milling cost.

Features

Extensive Size Line-up of Corner Radius Ultra Multi-flute

- Ultra multi-flute design results in higher efficiency
milling compared to conventional design.

For a wide range of applications

BHTA Body Half Taper Angle = 8°

Coolant Through Hole

Drastically Reduces Cutting Time

Possible to process using a large pick feed (ae) due to the torus cutter design reduces cusp
height.

“l Cusp Height P = | Cusp Height

Set pick feed (ae) = .079 inch, with RE5 of the ball nose end mill Set pick feed (ae) = .079 inch, with IMX10C8TO80R10T080C
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iIMX-C4FD-C Chamfer Head

Duplex corner radius head, 4 flute, For high feed, With coolant thru

Features Features

. . .. . . Standardized ideal shape for different chamfer cutting regions.
High Efficiency Machining Geometry Vibration Control Geometry P gred

Corrl?eurpll?e;(dius Conventional Radius iMX-CH3L
Hole circumference (inner rim)=3 flute

Focusing on Vibration Resistant

Thin Chips

iMX-CH6V

Shape circumference (outer rim)
=6 flute

Focusing on Tool Life

Thin chips and a long cutting edge combine to Reduced cutting resistance in the radius direction
provide both high performance and long tool life. suppresses tool vibration and reduces deflection.
Steel Holder
Cutting Performance Features
TOOI Life Comparison in CObaIt Chromium Alloy (DC = -394 inch) Series expansion of eff|c|ent stee| holders_
Tool Life (Co-Cr Alloy) _.Steel Holder
Material : Co-Cr Alloy @.394"
Tool Size : DC=.394"

! i = = i Revolution :n=3185 min-' (330 SFM)
: IMX C4FD c ‘Can Continue Table Feed :vf=75.2 IPM (.006 IPT)
h ] ] ] ] ] ] ] ] ] ] | Depth of Cut :ap=.008", ae=.138"
P R o ‘ Overhang Length : 1.260"

‘ ‘ Cutting Mode : Down(Climb) Cut, Soluble

Machine - Vertical MC (BT40) Series of cost effective and capable steel holders suitable for lower depths of cut and short overhang applications.

Conventional Chipping

1 Cutting Performance

3X greater tool life is achieved compared to conventional steel holders.

Chipping

L
0 328 656 984 iMX-C4FD-C Conventional Conventional

Cutting Length (feet) (Cutting Length 1050 feet) (Cutting Length 525 feet) (Cutting Length 315 feet) 006 .
Tip Damage
. = . . _ . s C tional B
Efficiency Comparison in ASTM H13 (DC=.787 inch) iMxe e honenon =
Machining Efficiency Comparison in ASTM H13 5 4 Conventional &' s« Conventional C _ iMX S4HV
. . E o4 ya (Cutting Length 492 feet)
| | | Material :ASTM H13 (52 HRC) &
Tool Size :DC=.787" §
H - - Can Continue Revolution :n=1600 min-1 (330 SFM) =
IMX-C4FD-C Table Feed 1 vf=25.2-100.8 IPM = < Conventional A
(&) ©
! ! ! (.004-.016 IPT) =3 3 r (Cutting Length 328 feet)
! ! | Depthof Cut  : ap=.020", ae=.197" 8 s 002
‘ | Overhang Length : 3.150" S >
Conventional Chipping | Cutting Mode : S!ot & Down(Climb) Cut, % gﬁ )
! Air Blow 3 o Conventional B
* | ‘ ! Machine : Vertical MC (BT50) I_F . | | | ,  (Cutting Length 328 feet)
0 39.4 78.7 118.1 5
Table Feed v (IPM) | [ee 197'x10pass & 0 328 656 984 1312 1640 1969
Width 2.559" % Cutting Length (feet) Conventional C 8
g <Cutting Conditions> (Cutting Length 328 feet)
e Material 1 AISI 1055 Depth of cut 1ap=.197"
Holder 1 iMX10-U10N0O09L0O70S Width of cut :ae=.020"
) . ) Head : IMX10C4HV100R10010 Overhang Length: 1.181"
Recommended cutting conditions may vary according ] : Cutting Speed  : n=5100 min-' (525SFM) Cutting Mode : Down(Climb) Cut
to the stability of the set up. . : Table Feed 1 vf=60IPM (.003IPT) Wet Cutting (Emulsion)
iMX-C4FD-C Conventional Machine : Vertical MC (BT50)

(Table Feed vf 100.8 IPM)  (Table Feed vf 50.4 IPM)
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Exchangeable Head End Mills

Application Examples

The examples shown are actual applications and can differ from the recommended cutting conditions.

iMX Conventional

“ s« MITSUBISHI MATERIALS

Head IMX12B6HV12012 IMX20C4HV200R10021 IMX16C10HV160R10016
Holder IMX12-U12N041L100C IMX20-U20N070L130C IMX16-U16N024L080C
AISI 1049 Mild Steel Titanium Alloy (Ti-6Al4V)
Workpiece
Component Impeller for Torque Converter Die Steel Test Work
Intended Process Finishing of Blade Faces Hole Finishing Shoulder Milling (Down(Climb) Cut)
g Cutting Speed vc (SFM) 655 330 495
% Feed per Tooth fz (IPT) .0031 .0020 .0031
=
8 Width of Cut ae (inch) Approx. .055 .039 .020
_E’ Depth of Cut ap (inch) Approx. .039 118 .630
S Overhang Length (inch) — 4134 2.047
Cutting Mode — — Wet Cutting (Emulsion)
Machine 5-Axis MC (HSK A63) Vertical MC Vertical MC
The tool reduced machining time by The irregular helix flutes combined with | Machining without vibration was
30% and also produced a good surface | the solid carbide holder gave better achieved even when the workpiece
finish. performance than the conventional radius and tool radius were the same.
Results
tools.
Head IMX10B4HV10010 IMX20C4HV220R10023
Holder IMX10-U10N034L090C IMX20-S20L180C
Stainless Steel Titanium Alloy (Ti-6Al4V)
Workpiece
Component — —
Intended Process — Deep Wall Machining
g Cutting Speed ve (SFM) 755 195
£ | Feed per Tooth fz (IPT) .006 .003
=
§ | Width of Cut ae (inch) .039 .008
2| Depth of Cut ap (inch) .055 591
3 Overhang Length (inch) — 5.59 (L/D=7)
Cutting Mode — Wet Cutting (Emulsion)
Machine Vertical MC Vertical MC
Conventional products machined 8 The oversize type head achieved good
pieces. surface finishes that reduced step
iMX produced a good surface finish differences in vertical wall surfaces.
even after machining 70 pieces, giving
9X tool life.
Results

Head IMX20C15T190R10T080C
Holder IMX20-U20N030L090C
Stainless Steel
Workpiece
Component Blade
Intended Process Finished Wing Surface
g Cutting Speed vc (SFM) 995
£ | Feed per Tooth fz (IPT) .004
=
8 Width of Cut ae (inch) .098
2| Depth of Cut ap (inch) 016
g Overhang Length (inch) —
Cutting Mode Wet Cutting (Emulsion)
Machine 5-Axis MC
Advanced cutting surface roughness compared with conventional.
Results
Head IMX12CH6V120A45
Holder IMX12-S12L100C
AISI 4140
Workpiece
Component Swing Bearing
Intended Process Gear Part Chamfer Milling
g Cutting Speed vc (SFM) 245
£ | Feed per Tooth fz (IPT) .002
=
& | Width of Cut ae (inch) .079
2| Depth of Cut ap (inch) .079
g Overhang Length (inch) —
Cutting Mode Dry Cutting

Machine

Machining Center

Results

iMX achieved more long tool life than conventional.
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#= MITSUBISHI MATERIALS US.A

MITSUBISHI MATERIALS U.S.A. CORPORATION

California Office
(Headquarters)

3535 Hyland Avenue, Suite 200
Costa Mesa, CA 92626
Customer Service: 800.523.0800
Technical Service: 800.486.2341

Chicago Office
(Engineering)

300 N. Martingale Road, Suite 500
Schaumburg, IL 60173

Main: 847.252.6300

Fax: 847.519.1732

MMC Metal de Mexico, S.A. DE C.V.

Av. La Canada No.16,

Parque Industrial Bernardo
Quintana, El Marques,
Queretaro C.P. 76246 MEXICO
Main: +52.442.221.61.36

Fax: +52.442.221.61.34

www.mmc-carbide.com/us

Tools specifications subject to change without notice.

North Carolina-MTEC
(Marketing & Technical Center)

105 Corporate Center Drive, Suite A
Mooresville, NC 28117

Main: 980.312.3100

Fax: 704.746.9292

Toronto Office
(Canada Branch)

600 Matheson Blvd. Unit 5 (Office)
Mississauga, ON L5R 4C1

Main: 905.814.0240

Fax: 905.814.0245

Detroit Office
(Moldino CS)

41700 Gardenbrook Road, Suite 120
Novi, M| 48375

Main: 248.308.2620

Fax: 248.308.2627

FOR YOUR SAFETY

¢ Don’t handle inserts and chips
without gloves.

¢ Please machine within the
recommended application range
and exchange expired tools with
new ones in advance of breakage.

® Please use safety covers and wear
safety glasses.

¢ \When using compounded cutting
oils, please take fire precautions.

¢ \When attaching inserts or spare
parts, please use only the correct
wrench or driver.

¢ \When using rotating tools, please
make a trial run to check run-out,
vibration and abnormal sounds etc.
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