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Ultracompact, powerful, reliable, safe.
Asynchronous motors, coaxial gear motors equipped,
brushless servomotors, drives, static frequency converters.
IP65 protection. cCSAus certification.

www.minimotor.com
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Factory agent for USA:

3@ Independent sales representatives wanted.
A ABC Electric Corp. tel. 718-956-0000 ext.14

iriccoboni@abcelectriccorp.com
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Custom engineered
to fit your needs.

Bellows Covers
= Lifts, machine tools, robots, medical, dental
and office equipment.
= Protects machinery and personnel in any
environmental condition.

THE INDUSTRY LEADER IN
_ PROTECTIVE COVERS.

| Asamigcome
corrire (800) 298-2066
Fax: (262) 786-3280 * Sales@Gortite.com

www.gortite.com
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Engineering extremes

Moving limits for
pneumatics

Both very slow and extremely fast
motion pose challenges to
pneumatics. A few design
subsystems can extend their
practical speeds.

Phil O’Neill
Standard pneumatics products manager
Bosch Rexroth Corp., Lexington, Ky.

n applications
Iwhere pneumat-

ics are required
to operate at the
slow end of their |
normal speed range
— say, around 0.5
in./sec on average
— friction poses the
biggest problem.
That’s because the

relative magnitude jnciude digital switching

of stick-slip friction - pgints for optimal settings in
becomes more pro- speed-extreme applications.
nounced at Jower

speed, degrading more acutely the smooth motion of
pneumatic cylinders.

One very sophisticated solution is glass-lined cylinder
walls. These are used in highly specialized applications.
More common, however, is the use of special lubricants
that actually introduce a slight increase in friction at
lower speeds. These minimize any jerkiness from stick-
slip friction under slow motion, effectively acting to
damp it out of the system. In fact, this solution, originally
introduced by manufacturers specifically for use in
slower applications, is now common on standard cylin-
ders as well.

Another approach to getting more controllable mo-
tion profiles at low speeds is to reduce line pressure into
cylinders. (This also serves to minimize stick-slip fric-
tion, and reduce costly exhaustion of air.) However, as
with other cylinder design details, this approach requires
design iteration and tweaking for full optimization.
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Pneumatics in higher-speed applications can be sub-
ject to shock, overshooting, and other instabilities, and so
require more clever design adaptations. But as in very
slow applications, sometimes turning down the line pres-
sure into a cylinder can improve performance. How?

Say a design has 90 psi on its rod side, and then air
pressure is introduced to the piston side. Suddenly, there
is a pressure drop on the former — introducing inconsis-
tent and unpredictable motion. But designing a system
to have lower pressure on its homing inactive side still al-
lows the cylinder to return pistons to their start position
— with fewer motion and energy issues. In short, this is
because there 1s less air to vent.

In fact, controlling the release of energy is how an-
other subsystem further extends cylinder speed limits. At
end of stroke, much kinetic energy is released from a cyl-
inder. It is common for systems to use cushioning rings
or rubber bumpers to absorb this energy. But air cushions
— especially combined with a secondary rubber ring —
are particularly effective at controlling stops.

How does it work? A component on the piston assem-
bly traps a bubble of air that increases in pressure, which
is then bled out slowly to make for a controlled stop.
Some are even designed with a sweet spot for ideal cush-
ioning: Metal-to-metal contact is make at end of stroke,
but with negligible impact and no transmitted impulse.
Stainless steel cylinders in heavy applications derive the
most benefit from this subsystem.

The best pneumatic cylinder for a design is that which
most closely meets motion re-
quirements. Magnetic sen- )
sors used during their Pneumatic
design can help here. cylinder huming
Thfe sensors  strokes do not need
track magnets on the same power as

a piston for di- - ;
rect measure.  Torcing strokes: Valve

ment of kinetic Circuitry can be different for
energy, so that ~ @ach. In fact, asymmetrical
Ehe safest spleecci1 designs are useful in fast
ora given loa applications, as upper
can be calculated limits are often

for individual ,
units. determined by how

Sensors can also be fast a unit can
used for continuous bleed air.
condition monitoring,
tracking the entire stroke using an analog output signal
— to make position inquiries with digital switching
points, or (moving from pure accessory to integral pneu-
matic-actuator component) through analog methods
along the entire stroke.
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Right Angle 56C Frame
Worm_ Motors
Gear Reducers For Gear Reducers
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All Ratings Include € All Ratings Have
Mountmg Base Removable Bolt On

& NEMA C-Flange Input  Bolt Off Base
€ High Quality Tapered @ Exceptional -

Bearings Worldclass Quality

& | Piece Cast Iron @ lronclad 2-Year
Housing Warranty

@ Double Lip Oil Seals @ Lowest Prices In The
On Shafis U.S. Marketplace

€ Mounting Dimensions Standard_ NEMA 5§C
Interchangeable With Frame Fits All Major
All Major Makes Make WORM Gear

Reducers

If You Buy Worm Gear Reducers
Or
56C Flange Motors
For Worm Gear Reducers

. CALLUS ...
We Can Save You Up To 50% On
Your Motor Or
Worm Gear Reducer Costs

WorldWide Electric Corporation
Phone: 1-800-808-2131
Fax: 1-800-711-1616
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