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Indexable End Mill for Deep Shoulder Milling

Features

Cutting performance

Insert

Reduced impact
when entering
the workpiece.

Lower cutting
resistance

Chip BreakingLow Cutting Resistance

Principal force
Back 
force

Feed force

ConventionalPrincipal force
Feed force
Back force

Power requirement: 3.8HP
Conventional- WH Breaker

- WH Breaker

Power requirement: 4.2HP
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Bottom faceFlank face

<Bottom cutting edge> <Peripheral cutting edge>

Prevents chip packing and damage to the 
tool body without hindering the overall tool 
rigidity.

The high clamping and positional rigidity of the 
inserts prevents damage to the cutting edge even 
under the harshest conditions.

High clamping rigidity

Chip cross section

The wavy cutting edge 
gradually engages the 
workpiece.

Uses the same cutting edge 
theory as a solid type roughing 
end mill.

Bottom Cutting Edge A Bottom Cutting Edge B Peripheral Cutting Edge

WH Breaker

Wavy cutting edge type

Bottom Cutting Edge A Bottom Cutting Edge B Peripheral Cutting Edge

JM Breaker

Straight cutting edge type

Flank face

3 face clamping

Spiral relief cut

<Cutting conditions>
Workpiece : Ductile cast iron
Cutting speed : 330 SFM
Feed per tooth : .008 IPT
Depth of cut : 1.969 inch
Width of cut : .197 inch
Dry cutting
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Shank Type

Indexable End Mill for Deep Shoulder Milling

Light Alloy Cast Iron Stainless Steel Hardened SteelCarbon Steel
Alloy Steel

a : USA Stock (10 inserts in one case)

(Max. Depth of Cut)

Straight shank (Combination type)

CAT50 shank

(Max. Depth of Cut)

Order Number

Number
of Teeth Dimensions (inch) Number of Insert

Bottom Cutting Edge A Bottom Cutting Edge B Peripheral Cutting Edge
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* Clamp Torque (lbf-in) : TS55=66

Right hand tool holder only.
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Spare Parts

Holder
Insert

Clamp Screw Wrench

SPX

*

Bottom Cutting Edge A Bottom Cutting Edge B Peripheral Cutting Edge
Anti-seizure

Lubricant
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: USA Stock : Inventory maintained in Japan.

yShell Type

Indexable End Mill for Deep Shoulder Milling

Right hand tool holder only.

(Note) In case of internal coolant supply, please use a face mill arbor with through coolant channels. Regular center-thru or side-thru arbors can't be used.

Geometry
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Dimensions (inch)
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Clamping Bolt
Order Number

Light Alloy Cast Iron Stainless Steel Hardened SteelCarbon Steel
Alloy Steel

The bore diameter (D9) is equivalent to a metric size.

METRIC Standard
For metric arbors

(Max. Depth of Cut)

yShell Type

Right hand tool holder only.

(Note) In case of internal coolant supply, please use a face mill arbor with through coolant channels. Regular center-thru or side-thru arbors can't be used.

Geometry
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Order Number

METRIC Standard
For inch arbors

(Max. Depth of Cut)

yShell Type

Right hand tool holder only.

(Note) In case of internal coolant supply, please use a face mill arbor with through coolant channels. Regular center-thru or side-thru arbors can't be used.
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Dimensions (mm)

Inserts

Type

 * Only for use with a shell type holder.

 * Clamp Torque (N • m) : TS55=7.5.

*

*
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Spare Parts

Holder
Insert

Clamp Screw Wrench

SPX

*

Bottom Cutting Edge A Bottom Cutting Edge B Peripheral Cutting Edge
Anti-seizure

Lubricant

JPMX190412-WH

140412-WH

SPMX120408-WH

MPMX120412-WH

JPMX190412-JM
140412-JM

SPMX120408-JM

MPMX120412-JM



6 7

P

K

S

M

ae ap fzvc

<4D1

<2D1

<4D1

<2D1

<4D1

<2D1

<4D1

<2D1

<4D1

<4D1

<4D1

<4D1

<4D1

<2D1

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

.006─.010

.006─.010

.006─.010

.006─.010

.004─.008

.004─.008

.004─.008

.004─.008

.006─.016

.004─.010

.006─.014

.004─.008

.003─.005

.003─.005

180─350HB

<180HB
VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP20RT
WH

VP20RT
JM

VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP20RT
WH

VP20RT
JM

395
(330─460)

395
(330─460)

260
(230─395)

260
(230─395)

260
(200─330)

260
(200─330)

260
(230─395)

260
(230─395)

330
(260─395)

330
(260─395)

260
(200─330)

260
(200─330)

130
(115─165)

130
(115─165)

<300HB

<200HB

<350HB

y

P

K

S

M

ae ap fzvc

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<.394

<1.969

<1.575

<1.575

<1.181

<.394

<.394

D1

D1

D1

D1

D1

D1

D1

D1

D1

D1

D1

D1

D1

D1

.004─.010

.004─.006

.004─.010

.004─.006

.004─.010

.004─.006

.004─.010

.004─.006

.006─.010

.004─.008

.006─.010

.004─.008

.003─.005

.003─.005

180─350HB

<180HB
VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP20RT
WH

VP20RT
JM

VP15TF
WH

VP15TF
JM

VP15TF
WH

VP15TF
JM

VP20RT
WH

VP20RT
JM

200
(165─395)

200
(165─395)

200
(165─330)

200
(165─330)

165
(130─260)

165
(130─260)

200
(165─395)

200
(165─395)

165
(130─260)

165
(130─260)

130
(115─260)

130
(115─260)

115
(100─165)

115
(100─165)

<300HB

<200HB

<350HB

y

(inch) (inch)(SFM)

(inch) (inch)(SFM)

Indexable End Mill for Deep Shoulder Milling

Cutting Conditions for Shoulder Milling (Number of effective flutes is 2.)

Work Material Hardness
Width of Cut Depth of Cut Feed per Tooth

Mild Steel

(IPT)

Cutting Speed

Cutting Conditions for Slot Milling

Work Material Hardness
Width of Cut Depth of Cut Feed per Tooth

Titanium Alloy

(IPT)

Cutting Speed

(Note 1)  The above cutting conditons are determined based on high rigidity machine and workpiece, where no vibration occurred. 
               Please adjust processing conditions if the vibration is generated.

(Note 1)  The above cutting conditons are determined based on high rigidity machine and workpiece, where no vibration occurred. 
               Please adjust processing conditions if the vibration is generated.
(Note 2)  For tools with a cutting edge length of 7.87″ or more, please reduce the cutting speed and table feed by 10-20% and the width of cut 
               by 50%.
(Note 3)  If the cutting angle between the tool and workpiece exceeds 90º when machining corners ,Reduce the cutting speed and table feed 
               by 10-20% and ae by 50%. Also if possible, set a radius cutting path for corners.

Carbon Steel
Alloy Steel

Cast Iron

Ductile Cast Iron

Titanium Alloy

Stainless Steel

Alloy Tool Steel

Tensile
Strength
<350MPa

Tensile
Strength
<800MPa

Tensile
Strength
<350MPa

Tensile
Strength
<800MPa

Insert
Grade/Breaker

Mild Steel

Carbon Steel
Alloy Steel

Cast Iron

Ductile Cast Iron

Stainless Steel

Alloy Tool Steel

Insert
Grade/Breaker

Recommended Cutting Conditions ( Shank Type)
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Recommended Cutting Conditions ( Shell Type)
Cutting Conditions for Shoulder Milling (Number of effective flutes is 4.)

Work Material Hardness
Width of Cut Depth of Cut Feed per Tooth

Titanium Alloy

(IPT)

Cutting Speed

Cutting Conditions for Slot Milling

Work Material Hardness
Width of Cut Depth of Cut Feed per Tooth

Titanium Alloy

(IPT)

Cutting Speed

(Note 1)  The above cutting conditons are determined based on high rigidity machine and workpiece, where no vibration occurred. 
               Please adjust processing conditions if the vibration is generated.

(Note 1)  The above cutting conditons are determined based on high rigidity machine and workpiece, where no vibration occurred. 
               Please adjust processing conditions if the vibration is generated.

Mild Steel

Carbon Steel
Alloy Steel

Cast Iron

Ductile Cast Iron

Stainless Steel

Alloy Tool Steel

Insert
Grade/Breaker

Mild Steel
Carbon Steel
Alloy Steel

Cast Iron

Ductile Cast Iron

Stainless Steel

Alloy Tool Steel

Insert
Grade/Breaker

Tensile
Strength
<350MPa

Tensile
Strength
<800MPa

Tensile
Strength
<350MPa

Tensile
Strength
<800MPa
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Application Examples

Dry

Cast iron Ductile cast iron

Press molds (Trim)

Dry Dry

Cast iron

Press molds

Indexable End Mill for Deep Shoulder Milling

Press molds (Base)

Dry

Ductile
cast iron

Titanium
alloy

Aerospace parts

Wet

Stainless
steel

Machine parts

Wet

Machine parts

VP15TF / WH breaker VP20RT / WH breaker VP15TF / WH breaker

VP15TF / WH breaker VP20RT / JM breaker VP20RT / JM breaker

Tool
Grade / Breaker
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Workpiece

Results

Coolant

Cutting Speed (SFM)
Table Feed (IPM)
Feed per Tooth (IPT)
Depth of Cut (inch)
Width of Cut (inch)

Component

Tool
Grade / Breaker
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Workpiece

Results

Coolant

Cutting Speed (SFM)
Table Feed (IPM)
Feed per Tooth (IPT)
Depth of Cut (inch)
Width of Cut (inch)

Component

In comparison with the conventional 
product overall machining efficiency 
was doubled.  Stable tool life due to 
effective chip control and low cutting 
resistance was also achieved.

In comparison to conventional product, 
SPX provided low cutting resistance 
and 3x higher productivity.  This allowed 
for a reduction in processing time.

In comparison to conventional product, 
SPX provided low cutting resistance 
and 3x higher productivity.  This allowed 
for a reduction in processing time.

In comparison to conventional product, 
SPX provided low cutting resistance and 
4.8x higher productivity.  This allowed 
for a reduction in processing time.

In comparison to a conventional product, 
SPX provided 1.5x better tool life. 
This allowed for a reduction in tool cost.

In comparison with the conventional 
product overall machining efficiency 
was increased by 70%.



ABOUT MTEC
TOOLING PROPOSALS & EVALUATION
We will review your current processes or 
outline a new process. From this review, 
we will improve productivity, analyze 
programming methods and output a solution 
with programming, tooling and time savings.

MACHINING SIMULATION
Using the latest CAD/CAM software and our 
cutting tool experience, we will outline a new 
process using proper machining techniques 
to maximize tool life and productivity.

TECHNICAL SUPPORT
Dedicated local professionals to answer any 
of your order, product or technical questions.

TRAINING
We are excited to offer several levels of training with goals 
to reach our highest level--Craftsman Machining Technology.
At MTEC NC, we will train using a combination of classroom 
and hands-on machine time to develop skills and real-world 
understanding of materials, tools and applications. In addition 
to multi-day courses, we will have Machining Technology skills 
seminars, as well as seminars from our partners to complement 
our apprentice level courses, our journeyman courses, 
and up to our craftsman level courses.

PROCESS IMPROVEMENTS
Review of the complete part processing and recommend 
changes of speed, feed, new tooling, reduction of passes, 
modifying programming and other solutions to reduce 
cycle time, save money and be proactive.

WEBINARS
Our FREE online webinar series is available anytime 
on-demand. Narrated by the MTEC training staff, you 
will receive in-depth knowledge of the topic. Simply 
register online at the link below for access. You will 
receive a certi� cate upon completion of each course.

mmusnewsstand.com/register

ONLINE TRAINING
Our FREE e-learning program offers 11 courses in 
drilling, milling, turning, threading, tool grades and 
workpiece materials. Once each course is completed, 
you will be given the opportunity to print a certi� cate.

● Basic Drilling
● Basic Milling
● Basic Turning
● Advanced Drilling
● Advanced End Milling
● Advanced Turning
● Basic Threading
● Advanced Face Milling
● Basic Workpiece Materials
● Tool Grades
● Advanced Workpiece Materials

TRAINING COURSES
Programs are designed for several levels of skill 
development – from basic understanding to advance 
manufacturing with digital solutions, complementing to 
your valued experience in CNC machining environment. 
Participate in machining demonstrations with 
Mitsubishi Materials’ skilled engineers. Discover 
methods to reduce setup and cycle time, optimize 
programs and enhance your knowledge base.

Information on course schedule, 
course description, and accommodations

MTECTRAINING.INFO

Follow the QR Code for a virtual facility tour

Welcome to our new world-class 
Machining Technology and Education 
Center (MTEC) in Mooresville, NC 
providing year round support and 
services to North America. MACHINING TECHNOLOGY 

AND EDUCATION CENTER



North Carolina-MTEC  
(Marketing & Technical Center)

105 Corporate Center Drive, Suite A
Mooresville, NC 28117
Main: 980.312.3100
Fax: 704.746.9292

Tools specifications subject to change without notice. B111A-US-2010.7

www.mmc-carbide.com/us

MITSUBISHI MATERIALS U.S.A. CORPORATION

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, MI 48375
Main: 248.308.2620
Fax: 248.308.2627

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 Cañada 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

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.


