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Shops that decide to add a Swiss-style lathe to their machine lineups join a large,
growing club. But what accounts for the increasing popularity of Swiss-style
machines? And if a shop hasn’t jumped aboard the Swiss bandwagon, should a
shop do so?

First, the basics: A Swiss-style lathe is a turning machine that feeds stock through
a guide bushing. A tool cuts the stock near the bushing, which is the support
point, regardless of the length of the workpiece. This makes Swiss machining a
good choice for turning long, slender parts.

“The fact that the tools are so close to the guide bushing helps with rigidity,” said
Application Engineer Scott Petrisko of Absolute Machine Tools Inc. in Lorain,
Ohio. “On a conventional lathe, your zero point is away from the chuck and you
have deflection issues.”
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Swiss machines can accommodate live tooling. Image courtesy of CNC Software

Swiss machines are a fine selection for making parts with length-to-diameter
ratios greater than 3-1, as well as deep, small-diameter holes. Swiss-made parts
are generally under 38 mm (1.5") in diameter, with 51 mm (2") being a commonly
accepted threshold for Swiss. Making larger parts would require bars so large
that vibration would become a major problem at a higher machine rpm, said
National Sales Manager Ed Garber of Star CNC Machine Tool Corp. in Roslyn
Heights, New York.

Another limitation on the size of Swiss parts is the size of the machines, which are
usually small and compact. Therefore, Swiss machining would not be suitable for
parts more than 203 mm (8") long, Petrisko said.

Swiss machines are particularly good at turning out small, mass-produced parts,
said Engineer Jacques Houle of Milldale, Connecticut-based Century Tool &
Design Inc., which designs and manufactures inserted cutting tools. He said Swiss
machines often are used to make parts less than 12.7 mm (0.5") in diameter for
the aerospace and medical industries, as well as small parts in cellphones. Swiss
is also suitable for parts with very tight tolerances, he said.

“The biggest boom in business for Swiss machines in the past 20 years has been
in the medical market because so many of those parts are small and precise,”
said Garber, who mentioned little screws for orthopedic implants as an example.

When machining medical and aerospace parts, “you don’t have a large window
for tolerances,” Petrisko said.



Swiss machining can be a good choice for small parts. Image courtesy of CNC
Software

He has seen many cases where the tolerance for these parts was 0.0051 mm
(0.0002") for an OD or ID. But he said very tight tolerance requirements can be
met thanks to the rigidity offered by Swiss machines.

In addition to small parts, today’s Swiss machines can tackle complex
components.

Some Swiss machines are “now equipped with machining heads for five-axis work
to do things that would typically require either a mill-turn machine or a multi-
operational process,” said Swiss Product Specialist Chris Leclerc of Tolland,
Connecticut-based CNC Software Inc., a CAM software developer.

Swiss Advantages

Swiss machines have come a long way in the nearly 30 years that Leclerc has
used them.

“The first one I ran did not have a live tool on it,” he said. “It had one eight-station
turret and didn’t even have a pickoff spindle. Now there are machines with three
turrets, two spindles and power tools everywhere, as well as five-axis (capability).
As Swiss machines keep evolving into more powerful machines that can complete
a part without multiple operations and do it in faster cycle times, people start
realizing they need to own a Swiss.”

Leclerc said the speed of Swiss machining is due in part to the fact that the
workpiece, guide bushing and tools are contained in a small space, which speeds
up tool indexing. Another important factor is that machining can be done by both



the main spindle and the subspindle. In many cases, he said, parts first machined
by a conventional lathe must be transferred to a milling machine for a second
operation. If a Swiss machine is used for the same parts, however, the two
spindles perform both operations, finishing parts in less time and freeing up the
milling machine for other work.

Shops can experience the cycle time reductions that come with Swiss machining
even if the personnel using the machines have little knowledge of Swiss, he said.
This is possible if workers use CAM software that allows them to take their
knowledge of the software from programming other types of machines and apply
that
understanding to Swiss machines.

The Nexturn XIII Swiss-type lathe has 11 axes.  Image courtesy of Absolute
Machine Tools

As an example, Leclerc points to a longtime customer of his company’s
Mastercam Mill and Lathe CAM software. When the client bought CNC Software’s
CAM product for a new Swiss machine from Star CNC Machine Tool, the customer
had a man on staff who was familiar with Swiss machining. But the man quit, so
the client’s lead man for lathes was told he would take over Swiss machining.

“Here’s a guy who knows nothing about Swiss but can program a part with
Mastercam Lathe and post out good code for his machine,” Leclerc said. This man
“was able to take a part off a CNC lathe, put it on the Star machine and cut 16
minutes off the cycle time of that part.”

Another factor contributing to increased use of Swiss machining in recent years is
its greater versatility.

“The big trend now is convertible machines that can run with or without the guide
bushing,” Garber said. “You can remove the guide bushing, run without it and put



it back later. All our machine designs in the past five years have that feature built
in to them.”

With the guide bushing out, Swiss users are back to lathe-type turning of parts
with maximum length-to-diameter ratios of 3-1.

“Now you’re chucking with a collet on the main spindle,” Garber said, “but you can
actually hold very tight tolerances that way.”

The reason, he explained, is that there is a bit of “slop,” or clearance, between a
guide bushing and a workpiece but none between a chuck and a workpiece, so a
part is held tight.

Without a guide bushing, “one of our customers is holding 0.0003" (0.0076 mm)
roundness, cylindricity and diameter tolerance running around the clock,” Garber
said.

Technology Advances

The appeal of Swiss machining also has increased due to developments in chip
control. Garber said Swiss machines do a good job with difficult materials, such
as Nitralloys, high-nickel alloys and some newer types of stainless steel. But chips
made of these materials can be very hard to break, he said, so big Swiss OEMs
now offer some kind of chip breaking technology. Star CNC Machine Tool’s
version is software called HFT, which stands for high-frequency turning. It
decelerates the feeding process a little to produce chips with thin sections that
break more easily.

HFT is a proprietary Star CNC Machine Tool function that aids chip control. Users
program variables to produce machining-friendly chips to prevent them from
wrapping around a part or tooling. Image courtesy of Star CNC Machine Tool



In addition to chip breaking technology, Swiss machining is benefiting from the
general trend toward increased process data collection and analysis made
possible by sensors, software and computing devices.

“It’s getting tough in the (machining) industry to find people,” Garber said, “but
predictive analytics is getting to the point where machines need less operator
intervention or attention.”

Rather than having operators on a shop floor monitoring machines all the time,
technology can determine when employees actually need to be there — for
instance, to load more material into a bar feeder or change tools — so people are
on hand only when necessary. If need be, a message can be sent to the phone of
a remote operator to come in and fix a problem.

Many shops install such systems so they can run machines lights-out, Petrisko
said, adding that unattended machines can be set up with redundant tooling so
that worn or broken tools are replaced automatically without stopping the
machining process.

Put all the advantages together, and it’s a package making Swiss machining more
popular than ever — even in a world dealing with the disastrous economic
consequences of a pandemic.

“The whole Swiss industry is really maxing out right now,” Leclerc said. “In fact,
people (working for Swiss machine OEMs) are telling me they can’t keep
machines in stock despite COVID-19. I think it’s because shops are starting to
realize what a Swiss machine can do for them.”  
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