











3. Thread turning

Application tips
Thread deburring

Burrs tend to form at the start of a thread before the insert
creates the full profile
- Make the threading in normal ways (1)

+ Deburring (2) is achieved with standard turning tools. Use
thread cycle for the first 2/3 revolution

+ Correct positioning of the deburring insert is important.

Multi-start threads

Threads with two or more parallel thread grooves require two
or more starts. The lead of this type of thread will then be
twice that of a single-start screw.

Important is to use the right shim.

First threading
groove

Lead

Second threading
groove
Third threading
groove

Pitch Lead A multi-start

thread with
3 starts
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Advanced materials

Hard part turning with CBN inserts

Using a very broad definition, hard part turning (HPT) refers to
hardened steels at 55 HRc and greater. Many different types
of steel (carbon steels, alloy steels, tool steels, bearing steels
etc.) can achieve such a high hardness. HPT is usually a
finishing or semi-finishing process with high dimensional
accuracy and surface quality requirements.

A CBN insert can withstand the high cutting temperatures and
forces and still retain its cutting edge. This is why CBN
delivers long, consistent tool life and produces components
with excellent surface finish.

Sandvik Coromant offers a comprehensive program of unique
CBN products for finish turning, grooving and threading of
hardened steels.

N s o

Grade selecton CB7015 CB7025
Cutting speed [ I8 [ I [0 [ 1 1 0] [ ]|
Toughness demand [ [ HER HEEEEN

Negative insert
o S01030 S01030 T01020
;/ S0330 S0330 T0320

Positive insert

- $01020 $01020 T01020
Sy S0320 S0320 T0320

First choice
Edge preparation

Why hard part turning?

+ High quality

- Reduced production time per component
- Process flexibility

+ Lower machine investment

- Reduced energy requirements

- Possibility to eliminate coolant

-+ Easier swarf handling

- Possibility to recycle chips.
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Application tips

Chamfer size

A wide chamfer spreads the cutting forces over a larger area
providing a more robust cutting edge, allowing for higher feed
rates. Use a large chamfer when process stability and
consistent tool life are the most important factors.

If surface finish and dimensional accuracy are the main
requirements a small chamfer will provide better results.

Cutting forces and temperature will be reduced and there will
be less vibration.

Chamfer width

Chamfer
angle
Chamfer angle:

L S S S S

Accuracy and shape precision

Process stability, tool life

The cutting edge

Use the largest nose radius allowed, based on your process

requirements:

+ Small nose radius, e.g. 0.2, 0.4 mm (1/128, 1/64 inch)
provides good chipbreaking

- A large nose radius provides better surface, greater edge
strength and therefore extended tool life.

Wiper inserts provide two possibilities for
process improvements:

+ Improved surface finish with conventional
cutting conditions

Y
+ Maintained surface finish at higher feed -TECH%LOGr
rate. W|
Xcel inserts allow the highest feed rates,
0.3-0.5 mm/r (0.012-0.020 inch/r), while I
still producing high quality surface finish. UJ
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Prepare the component in the soft state

+ Avoid burrs -

- Keep close dimensional
tolerances

- Use chamfer and make radii M
in the soft state.
A . E—

Maintain a rigid machine set-up

-+ Use wide clamping jaws (no hardened jaws)
- Use Coromant Capto®
-+ Tool holders must be in excellent condition.

Two-cut strategy

A two-cut strategy is likely to be the best

option:

+ When the machine set-up is unstable

- If there is any inconsistency in the
component

- If a very high final tolerance or surface
quality is required.

Use of coolant

Dry cutting is one of the most significant advantages of hard
part turning. However, there are some situations where
coolant is required, for example:

- To facilitate chip breaking
- To control the thermal stability of the workpiece
+ When machining big components (to remove heat).

The coolant must always be applied as a consistent flow
throughout the entire cutting length.

41



Additional information

Winning the productivity race

With productivity, much like in a car race, both having high
speed and keeping stops few and short are important.
Understanding your situation and offering productivity-
enhancing solutions based on your challenges is where
Sandvik Coromant excels.

Total productivity can be enhanced by increasing metal cutting
efficiency or machine utilization. Or in some situations — both.

—>-404d

<4—-—-<—-——0CUOOXT

Metal cutting efficiency %

- go fast! Q; ‘?

Metal cutting efficiency is all about speed and
high chip removal rate. Still, increasing speed
with the downside of frequent stops is not efficient.

To reach high productivity, you need high-performance grades,
rapid methods and to not let vibration slow you down.

For high speed: GC4325, GC4315 and Silent Tools™.
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Machine utilization
- more machining time!

Keeping planned stops short is a true productivity
booster. Manual tool change is time-consuming
and sometimes really tricky, especially when using
machines with limited space or when tool position
is not repeatable. In the worst case, it can take
up to 10 minutes to get the tool in place and the
position right.

For the pit stop: Quick change with Coromant Capto®
and QS™ holding system.

Unplanned stops are real time thieves. A flat tire
destroys your chances at winning in a car race.
Similarly, chip problems and tool breakage can
really damage efficiency in a workshop.

To keep you on the track: GC4325, GC4315,
CoroTurn® HP and Silent Tools™,

43



Quick change

Quick change clamping units will optimize your machine
utilization by reducing both set-up time and tool change time
significantly.

Integrated and bolt on solutions on
standard lathes. Q

Coromant Capto® directly integrated in the spindle increases
stability and versatility. The same tools can thus be used in
the entire workshop, providing flexibility, optimal rigidity and
minimized tool inventory.

The modularity function means less need for expensive
special tools with long delivery times:

- Available in six sizes: C3-C10, diameter 32, 40, 50, 63, 80,
and 100 mm.

Through-tool delivery of high pressure coolant, from machine
to cutting edge:

- Up to 400 bar (5802 psi) together with Coromant Capto®
HP clamping units.
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CoroTurn® SL

CoroTurn® SL is a universal modular system of boring bars,
Coromant Capto® adaptors and exchangeable cutting heads
intended to build customized tools for different types of
machining applications.

- For general turning, parting and grooving and threading

- Robust, serrated interface between adaptor and cutting
head is comparable with a solid tool in performance, in
regard to vibration and deflection

+ Cutting heads with CoroTurn® HP

- Solid steel, dampened Silent Tools™ and dampened
reinforced carbide adaptors

+ Quick change in combination with Coromant Capto®

-+ SL cutting heads combined with CoroTurn® SL adaptors
makes it possible to build a large variety of tool
combinations

+ Build your own modular tool at www.tool-builder.com.
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CoroTurn® HP

CoroTurn HP is a programme of tool holders with high
precision coolant.

The tool holders have fixed nozzles for improved chip control,
process security and high productivity giving extended tool life.

CoroTurn® HP
boring bar

CoroTurn® HP
shank

- Boring bars for internal turning
+ Shanks for fine to medium turning
+ Quick change in combination with Coromant Capto®

- Increased tool life due to dedicated inserts for T-Max® P and
CoroTurn® 107.

- Integrated nozzles for exact
coolant jets

- Coolant pressure range:
B-275 bar (75-3990 psi)

+ Number of nozzles: 1-3.

High precision nozzles
direct coolant exactly at the
cutting zone.
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jitional information

Parting and grooving - plug and play
coolant

CoroCut® QD and CoroCut® 1-2, parting blades and shank
tools are available with plug and play adaptors for easy
coolant connection

+ High precision over and under coolant for improved chip
control, surface finish and tool life

+ No connection hoses or pipes needed
- Adaptors available for most machine types.

EasyFix™

EasyFix sleeves reduce set-up time when using cylindrical
boring bars. A spring plunger guarantees the correct centre
height.

+ Existing coolant supply system could be used

+ A metallic sealing offers good performance for high coolant

pressure
- EasyFix sleeves fits all cylindrical boring bars.
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Silent Tools™

Silent Tools adaptors minimize vibration through a dampener
inside the tool maintaining good productivity and close
tolerances even at long overhangs.

The adaptor can be combined with different CoroTurn® SL
cutting heads.

Maximum recommended overhang;:

Bar type Turning Grooving Threading
Steel 4 x DMM 3 x DMM 3 x DMM
Carbide 6 x DMM 6 x DMM 6 x DMM
Steel dampened | 10 x DMM 5 x DMM* 5 x DMM*
Carbide rein- 14 x DMM 7 x DMM 7 x DMM
forced dampened

*570-4C bars

Overhangs up to 10 x DMM are usually solved by applying a
steel dampened boring bar to accomplish a sufficient process.

Overhangs over 10 x DMM require a carbide reinforced
dampened boring bar to reduce radial deflection and vibration.

Internal turning is very sensitive to vibration. Minimize the tool
overhang and select the largest possible bar size in order to
obtain the best possible stability and accuracy.

For internal turning with steel dampened boring bars, the first
choice is bars of type 570-3C.

For grooving and threading where the radial forces are higher
than in turning, the recommended bar type is 570-4C.
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TOOLING

Metal Cutting E-Learning

O
-
Metal Cutting Technology
&

A comprehensive course accessible anytime, anywhere.
With this course, you can enhance your competency in
metal cutting, improve your productivitiy and profitability.

This course covers theory and application within:

o) O § A

Machinability — Turning gartlng& Threading  Milling

rooving
Tool holding  Dirilling Boring

Tool wear &
maintenance

i

l

\\\l

QWL

Scan QR code to sign up the course.

For more info, please contact your local
Prime Tooling representatives.

Level 1, Burnard International Building,

33 Rennie Drive, Airport Oaks, Auckland, 2022 NZ.
Phone: +64 9 257 4007

Email: sales@primetooling.co.nz
http://www.primetooling.co.nz/
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Wear optimization

Cutting speed - v, m/min (ft/min)

A 3.

/

& .

—

-t > 4+

Feed - f, mm/rev (in/rev)

Flank wear Preferable wear for
(abrasive) predictable tool life

Plastic deformation
(impression)

Crater wear

Plastic deformation
(depression)

Chipping
Built-up edge

Information about wear types on backside P>



Wear types

1. Excessive flank wear

Cause
« Cutting speed too high

+ Insufficient wear resistance

+ Too tough grade

- Lack of coolant supply

2. Plastic deformation (impression)

Cause
ﬁ - Cutting temperature too high

- Lack of coolant supply

3. Crater wear
Cause

and/or feed
+ Too tough grade

4. Plastic deformation (depression)

Cause
- Cutting temperature too high
- + Lack of coolant supply
N

5. Chipping

Cause

+ Unstable conditions
+Too hard grade

+ Too weak geometry

6. Built-up edge

« Too high cutting speed

Cause
- Too low cutting temperature

+ Adhesive workpiece material

Solution
- Reduce cutting speed

- Select a more wear
resistant grade

- Improve coolant supply

Solution

- Reduce cutting speed (or feed)

- Select a more wear
resistant grade

- Improve coolant supply

Solution
- Reduce cutting speed or feed
- Select a positive insert geometry

- Select a more wear
resistant grade

Solution

- Reduce feed (or cutting speed)

- Select a more wear
resistant grade

« Improve coolant supply

Solution

- Select a tougher grade

- Choose a geometry for higher
feed area

- Reduce overhang
- Check centre height

Solution

- Increase cutting speed or feed
- Select a sharper edge geometry



