Internal Threading
Made Easy

New advances in thread milling technology allow moldmakers to meet
the challenges of threading difficult materials.

Mark Hatch

‘ he features and performance of
modern machining centers have
created the opportunity for the use of

a new generation of solid carbide thread

mills. Machine tools now have the com-

puter power, flexibility and mechanical
reliability to generate three-axis tool paths
at high speeds with superior accuracy and
efficiency. As the synchronous tapping
cycle redefined the application of taps,
advancesin three-axis helical interpolation
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technology are reflective of the ever-in-
creasing demands on manufacturers to re-
duce operating costs, improve part quality
and enhance profitability. And when it

Figure 1a Pitch specific thread mill.

£
comes to the mold and die industry, new

tooling solutions were necessary to solve g?;
the long-standing daily challenges of 1/

threading difficult materials such as aloy
steels, tool steels and stainless stedls. In
addition, with a growing number of mold
shops incorporating hard milling, new
thread cutting tools were required to
economically produce threads in finished AP
parts heat treated up to 60 Rc.

A Thrilling Technology . — Aip

Thread milling and circular thrilling— the Figure 1b Pitch specific thread mill in action machining sequence.
process of drilling and thread milling smul-
taneously — are becoming popular
machining techniques because they signifi-
cantly reduce manufacturing costs while
producing superior quality threads when
compared to conventiona tapping methods.
The exceptional performance is achieved by
combining select micro-grain carbide,
advanced cutting geometries, multipleflutes,  As the synchronous tapping cycle redefined the application of
sdlect PVD coding and intermd codlant {55 advances in three-axis helical interpolation have given rise to
supply. Advanced thread milling technology . ,
offers long tool life, process control, flexi- new threadlng solutions.
bility, precision and value. The following are
just a few of the many benefits this new
generation of carbide thread mills offers
when matched with amodern CNC machine.
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Figure 2a Taper pipe thread mill.
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Figure 2b Taper thread mill in action machining sequence.

Figure 3a Thread mill with chamfer function.
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Figure 3b Thread mill with chamfer function in action machining sequence.
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e Easy machining of difficult materials
up to 60 Rc.

* Produces threads with excellent form,
finish and dimensional accuracy.

* Eliminates the possibilities and conse-
quences of tap breakage.

* Multi-functional circular thrillers re-
duce cycle times by combining drilling
and threading operations into one tool.

« Pitch diameter can be controlled by CNC
offset. (Eliminates oversize machine
taps)

 Optimum positional accuracy.

* Precise thread depth control.

e Full bottom threading. (Eliminates
hand tapping operations.)

* One tool for through or blind holes.

* One thread mill can produce varying
thread diameters of the same pitch.

* One tool for right-hand and left-hand
threads.

* Produces small, controllable chips. (No
bird nesting.)

» Smaller machines can produce larger
threads due to less spindle torque.

e Less cutting pressure for thin-walled
workpieces.

* No high-performance lubricants are re-
quired. (Eliminates stopping machine
to apply lubricants by hand.)

Key Developments

The key developments in new thread
milling technology comprise four product
categories that can produce an extensive
variety of thread types and sizes. They can
be used in al materials with superior
economic efficiency when compared to
traditional tapping methods. These are
pitch specific thread mills, thread mills
with chamfer function, taper pipe thread
mills and circular thrillers.

Pitch Specific Thread Mill

Pitch specific (/18 UN, 1/20 UN, etc.) solid
carbide thread mills are used for the
production of thread diameters /2" or larger
in al materials to up 52 Rc. One thread mill
can produce a variety of thread diameters of
the same pitch with a simple modification of
the CNC program. Drilling and chamfering of
the holeisrequired (see Figures 1a and 1b).

Taper Pipe Thread Mill

Solid carbide thread mills are used for
the production of taper pipe threads NPT,
NPTF and BSPT. Sizes /16" thru 2.0" can
be produced in al materials up to 52 Rc.
Drilling of the hole is required (see
Figures2a and 2b).
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Thread Mill With Chamfer Function

Solid carbide thread mills with cham-
fering function are used for thread sizes
#10 thru 3/4". Thread mills with chamfer
are specia ground with an enlarged cutter
diameter that is specific to athread size and
pitch (#10-32 UNF, 1/4-20 UNC, etc.) for
increased cutter strength. They can be used
in al materials up to 52 Rc. Drilling of the
hole is required (see Figures 3a and 3b).

Circular Thriller

Solid carbide thread mills with drilling
function are used for sizes /4" through 3/4"
for al materials up to 60 Rc. From solid
material, the circular thriller can drill and
thread in one pass. Through-spindle coolant
is required on the CNC machine for proper
function (see Figures 4a and 4b).

In an era when global competition is
changing the rules of competitivenessin the
mold and die industry, leveraging the cost
reduction benefits of advanced cutting tool
technology has never been more important.
Be sure to work with your supplier, as
technical support and programming serv-
ices can take manufacturers straight to
production quickly and efficiently. In
addition, thread mills that can easily be set
up and programmed for a wide range of
threading applications can immediately
transform threading challenges into profits.

MMT

For more information contact Mark
Hatch of Emuge (Northborough, MA) at
(800) 323-3013 x 622 or via e-mail at
hatchm@emuge.com.

Figure 4a Circular thriller.

Paositioning Moving sideways

to the starting point

Thread milling

Thread milling

Backing out

Retracting tool to
positioning level

Figure 4b Circular thriller in action machining sequence.
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