As Seen In Modern Machine Shop
Rigid Tapping - Sometimes You Need A Little Float
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One of the most common methods of tapping in use today on CNC machines is “rigid tapping”
or “synchronous feed tapping.” A rigid tapping cycle synchronizes the machine spindle rotation
and feed to match a specific thread pitch. Since the feed into the hole is synchronized, in
theory a solid holder without any tension-compression can be used.

However the problem with this is that in actual practice it is impossible for the machine to
exactly match the pitch of the specific tap being used. There is always a slight discrepancy
between what the machine is doing and the actual pitch of the tap. If a solid holder is used, this
discrepancy is detrimental to tap life and thread quality because extra axial forces are exacted
on the tap.

If a tap holder with tension-compression float is used, tap life and thread quality can be
dramatically improved, because these extra axial forces on the tap are eliminated. The
problem with traditional tension-compression holders is that they can cause large variations in
tapping depth. As a tap becomes dull, the pressure needed to start the tap into the hole
increases, and more compression stroke within the tap driver is used before the tap starts to
cut. The result is a shallower tapping depth.

Tap Holder This tap holder was developed for rigid tapping operations. A "flexure" joint between the shank and
chuck is designed to provide just enough float to compensate axially and radially for any minute discrepancies between the
machine feed and traverse and the actual thread pitch and hole location.

One of the main advantages of rigid tapping is depth control accuracy on blind holes. To do the
job accurately and consistently, a holder is needed that has enough compensation to get good
tap life without causing variations in depth control.

Tapmatic (Post Falls, Idaho) has developed a new tap holder design that uses a machined
flexure in the holder shank to provide the small amount of compensation needed for rigid
tapping. The company calls this new holder SynchroFlex.

Unlike the coil springs used commonly in traditional tension-compression holders, the
SynchroFlex flexure has a very precise, and a very strong, spring rate. For example, a typical
tap holder’s tension-compression coil spring has a spring rate of 29 pounds/inch. Compare this
to the SynchroFlex flexure rate of about 1,500 pounds/inch. A high spring rate is exactly what



is needed for the small amounts of axial compensation required to improve rigid tapping. It is
this small, controlled compensation that enables these holders to improve thread quality and in
some rigid tapping applications, double tap life.

Even though the discrepancy between the machine synchronization and the tap pitch is very
small, the forces exerted on the tap with a solid holder are high. Measuring the thrust forces
shows that a solid holder can exert 84 times greater axial forces on the tap than when using a
SynchroFlex tap holder doing exactly the same rigid tapping operation.

The flexure is designed for long term duty. The movement of the flexure is limited to a safe
operating range so it is not overstressed. Torque is not transmitted through the flexure. It is
only used for the axial compensation. As testimony, a SynchroFlex holder that had tapped
more than 1.5 million holes was recently checked and found to still have the same force to
deflection ratio as it had when new.

These new tap holders are more expensive than standard collet holders, but if your shop is
having trouble holding depth on rigid tapped holes or getting optimum tap life, it may be worth
trying the new tap holder design. It may be less expensive in the long term.
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This chart shows the relative float distance and break-away force for different sizes of drivers. Several sizes of tap drivers are
available with the SynchroFlex design. The amounts of force and stroke are proportional for the different sizes.
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