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Insert Nomenclature and Edge Prep

Insert Markings
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SX7

Note** Some inserts used in Steel Mills or blueprint specials 
do not follow this designation.
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Dealing With High Tool Forces

Edge Preparation

• Sharp Edge
 a) Lower Tool Pressure
 b) Clean Cutting Action
• Honed Edge for Carbides and Ceramics, Stronger than Sharp

• T-Land Edge for Ceramics, puts edge in compression, feed dependent
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Edge Prep and 
Directing of 

Cutting Forces
“Over center”

Edge Preparation
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Style Symbol

Double Chamfer with A hone P

Double Chamfer with B hone Q

Double Chamfer without hone K

Insert Markings
Specialty edges

Primary Land 

Length & Angle
Inch Metric

.028" X 15 deg. 2815 07015

.060" X 15 deg. 6015 15015

.079" X 15 deg. 7915 20015

.091" X 15 deg. 9115 23015

Example:

Current Designation
New Designation

Inch Metric

CDH515C2.0X15SA HC7 P7915 P20015

LNJ6688C1.5X15SA HC7 P5915 P15015

RCGX105C2.0X20A HC2 S8020 K20020

ZT1130C2.3X20SA HC2 P7920 P7920
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Aluminum-oxidebased

Cutting Ceramics

Silicon-nitridebased

Cutting Ceramics

Oxide
Ceramic (White)

Ceramics for Hard-Turning

Ceramics for Superalloys

Ceramics for Cast Iron Machining

SiC(w)

reinforced  
Al2O3 

or  AlON

Classification of Cutting Ceramics

Black Ceramics
Whisker  

Reinforced

Si3N4 + 

AL & Oxygen 
Al2O3 + ZrO2

Al2O3 + ZrO2

+TiC or TiCN

Bidemics

Composite 
Material

6 Main Classes

Silicon 

Nitride SiAlon

Si3N4 Crystal 
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Ceramic Grades
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- Semi Finishing 
- Cast Iron
- Ductile Iron

- Very “Tough”

Grey & Ductile Iron
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ZC4: Finishing of Hard Rolls (60-70Rc) ZC7: Machining Hardened Rolls (50-62 Rc)

- (HSS) High Speed Steel Rolls
- Titanium Carbide Rolls
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- (HSS) High Speed Steel Rolls
- Titanium Carbide Rolls
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Machining Mill Rolls 

With NTK Grades
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Tool Holders
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Holder Identification 

System
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Uses CDN Inserts

Uses RCGX Inserts

Uses RCGX Inserts
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Ceramic clamping system

1. Top clamp

2. Clamp screw

3. Clamp wrench

4. Shim seat

5. Shim seat screw



Leading in 
Innovation

Hardware and holder importance.
A good holder and hardware affect the performance of inserts.  A 

worn pocket could cause the insert to rock or shift in the middle of 

the cut causing the insert to break.  The same is true of insert 

seats, clamps and lock pins.  If inserts are chipping unexpectedly 

checking the holder and hardware is a must 

1. top clamp

2. top clamp screw

3.wrench for top 

clamp

4. lock pin

5. lock pin wrench

6.shim seat

Factors:  Tool holders
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Tool Holder Problems

• Check holder for:

•  Broken  or chipped shims seats.

•  Worn or bent clamps.

•  Damaged holder (affects pocket support 

and alignment).

•  Screws heads stripped or wrenches 

(replace immediately can cause problems to 

replace insert and tool alignment issues).

Holder Failure
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1. If the wrench or socket is replaced, replace the screw.

2. Never take a file to the holder or shim seat.

3. Replace the pin or shim seat screw when you replace shim seat.

4. Establish an area to put damaged holders to be sent out for repair.

5. Keep extra hardware for each holder at the workstation.

6. Clean the pocket thoroughly when indexing or changing the insert.  

This means don’t just blow it off, use a rag and wipe pocket out 

also.

7. Never over torque screws.  Both shim seat screws and top clamps 

only requite 15 in/lbs to secure insert.

8. Over torquing will damage holder pocket.  Inserts and seats are 

harder than the body.  The over torquing will move and compress 

the pocket changing insert alignment or improper support.

Tool holders 

Do’s & don’ts
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Insert 

Wear patterns

& 

Failure Modes
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• It is important to understand why an insert failed.  

Knowing the mode of failure will make your job easier.

• To correctly judge failure, you need to look at all the 

factors involved in the machine, set-up, work holding, 

parts, tool holder, and finally the insert.
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DOC 

notch

Flank wear

Chip wash pattern
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•  Problems

•  Could scrap part

•  Cause a following tool to fail if not caught

•  More down time, due to possible holder 

damage and time to  dial in size
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Causes
Tool alignment

Too slow

Too fast

DOC too light on thin wall parts

Boring with length to diameter ratios

Insert wear patterns Chatter

Noticed by multiple fracture points
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Insert wear patterns

Above center-line

Insert shows breakage across the top of the 

inserts from the cutting point

Other signs  - Chatter, smeared finish,  

fluctuating size
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Tool alignment causing above center-line condition.

•  This can be caused from worn hardware

•  Dirt or chip in pocket

•  Pocket deformation from crashes and 

•  Broken tools and over torquing screws

•  Stacking tolerance of holder, shim seat, and insert.

•  Over torque on screws can change angle of how tool 

sets in the pocket.

REMEMBER CHANGE HARWARE & 

HOLDERS ON A REGULAR BASIS!
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Excessive doc notch

Leads to insert nose failure when run too long!

Remedies

1. More wear/abrasion resistant grade

2. Slow down SFM  -  Increase IPR

3. Increase SFM  - Decrease IPR
  NOTE:  Only change 1 factor at a time!

Nose 

of 

insert 

broken 

away

Notch

wear
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Inclusion fracture

If an insert hits an inclusion, gas pocket, injection 

spout, or different material in a casting it will 

fracture down the face of the tool.
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Fracture point comes from the lock pin area and moves 

forward.  Typically, this fracture appears after the insert has 

cut the part because the insert crack normally won’t break 

completely until tool is under pressure of cutting conditions.

Excessive torquing on screws & Clamps

* 15 in/lbs to secure insert, Clamps & Shims. 
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• Cutting Speed Too High

• Feed Too Low

• Insert Geometry Unsuitable

• Part Material/insert Grade Incorrect

• Reduce Cutting Speed

• Increase Feed

• Increase Insert Corner Radius

• Change Insert Grade

Crater Wear • Unsuitable Cutting Conditions

• Insert Geometry Unsuitable

Flaking • Insert Geometry Unsuitable

• Insert cutting Over Center 

Fracture/

Chipping
• Insert Geometry Unsuitable

• Unsuitable Edge Treatment

• Using Coolant

• Smaller Cutting Edge Prep Angle

• Reduce Cutting Speed

• Lower Feed Rate

• Smaller Cutting Edge Prep Angle

• Eliminate Honing 

• Increase Feed

• Lower Tool Holder in Post

• Lower Feed

• Larger Cutting-Edge Prep

• Add Honing on Edge Prep

• Turn Off Coolant

Flank wear

Troubleshooting
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Chipping

Burring

Chatter 
Mark

Gouging

• Feed Rate is Too High

• Unsuitable Insert Selected

• Feed Rate is Incorrect

• Shape of Insert is not Suitable

• Cutting Edge Force is too great

• Rigidity Of Work Piece

• Rigidity of Cutting Tool is Insufficient

• Insert Cutting Over Center

• Vibration of the Cutting Edge 

• Due to Deposition/Built-up edge

W
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• Decrease the Feed Rate

• Use a Smaller Edge Prep

• Change Insert to More Wear Resistant

• Change the Cutting-Edge Angle of Holder

• Decrease the Feed Rate

• Use a Smaller Edge Prep

• Decrease the Feed Rate

• Use a Smaller Edge Prep

• Ensure Tool Overhang is Minimized

• Change the Cutting-Edge Angle of the Holder

• Lower Tool Holder in Post

• Increase the Cutting Speed

• Change Insert Grade to a less 

Chemical similarities

Troubleshooting
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1. Rolls/Parts – Slag,  Inclusions, Gas Pockets, ETC. 

 all cause additional shock and can cause insert failure.

2. Tool holder 

  Worn hard wear & Parts

  Damage Pocket

  Alignment

3. The machine and settings.

  work holding (Chuck jaws)

  program

  offsets

  speeds

  feeds 
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Machining Mill Rolls 

With NTK Grades
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Ed Hofheins

Product Manager – Ceramic Division

(402) 250-3683

E-mail: ehofheins@Tungaloy-NTK.com 

The link for the down loadable Catalogs & Fliers

https://www.ntkcuttingtools.com/us/

Ceramic and CBN for steel mill applications CUTTING TOOLS Co., Ltd.

millrolls.pdf

https://www.ntkcuttingtools.com/global/products/other/millrolls/index.html
https://www.ntkcuttingtools.com/global/media/download/catalog/pdf/millrolls.pdf
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find us on:

https://www.ntkcuttingtools.com/us/

https://tungaloy.com/us/
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