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Operation of electrical contacts at very low
power levels can create an open circuit
condition or dry contact when the switch
should be closed. This problem is very
significant when the contact system is used
to switch low power inputs as found with
PLCs.
never conducting to say failing only to close
In most

A contact system can vary from

once in a thousand operations.
applications even an occasional failure is
unacceptable. To prevent the problem
contact systems must be chosen to suit the

application.

The problems

1.0 Dust

Dust or other particles on the contact surface
can cause problems even for switches
operating at 240 V. Contamination can be
caused by packaging materials, debris
produced during the installation process and
wearing of the plastic materials in the
switch. For low power applications even
minute amounts of dust can cause a
problem. Part of the problem is that the
typical convex shape of the contacts provide
a homogeneous electric field increasing the
breakdown voltage.

1.2 Surface film

Oxidation of the contact material and
degradation of the surfaces from such
sources as outgassing of lubricants and
plastics used in the switch construction can
cause open circuits.

PLC inputs are often switched by
conventional contact systems. Minimum
switching capabilities must be considered.
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IP 67 rated relay with 10 mW minimum
switching




1.3 Porous coatings

Gold flashed contacts have a very thin layer of
gold and can allow the base metal to corrode
through voids in the gold. The contact surface
can be degraded through this action as the
corrosion products can easily reach the contact
surface.

1.4 Atmosphere

Industrial plants often have pollutants in the
atmosphere that are detrimental to the contact
material. The resulting effect is to increase the
contact resistance. With some pollutants the
corrosion products of silver contacts are highly

resistive.

1.5 Wear

Repeated operation can cause wear and
smoothing of the contact surfaces. For an
electroplated contact surface the coating material
can be completely worn through. At low power
however mechanical operation ratings of many

millions are common.

The solutions

2.0 Hermetically sealed

Magnetically operated reed relays have contacts
sealed in a glass envelope providing complete
protection. Some conventional relays also offer
a completely sealed case. A sealed arrangement
is normally best if air borne pollutants are
present.

2.1 Gold

Gold contacts provide the best resistance to
corrosion and generally make the best material
for low power switching applications. The gold

is normally applied by electroplating and if too
thin, voids are likely, allowing corrosion of the
base material to effect the contact performance.
Select from only reputable manufacturers.

2.2 Bifurcated

Providing a bifurcated or dual

arrangement can greatly increase the reliability

contact

of a contact system. With two contacts operating
together the two must fail at the same time for a
problem to arise. Actual testing to compare
different contact configurations for reliability
has produced the relative performances shown in
The table takes the typical bridge

contact as the reference arrangement and

Figure 1.

compares the performance of the others to it.
While this type of table can only be taken as a
guide it does indicate that the bifurcated
arrangement can  provide  significant
improvement in the reliability of the contact
The "H"

configuration allows failure of one contact on

performance at low power levels.

each side of the bridge (see Figure 2).
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Figure 2. “H” contact provides the
best reliability
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capacity, bifurcated (H)
contacts represent the best
approach.
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2.3 Wiping

A slight wiping action when the contacts close can help
remove small amounts of surface contamination. The
flexing of the moving contact arm in a relay can provide
the required action.

2.4 Pressure

The higher the pressure at the contact surface the more
reliably the make. As pressure is the force divided by the
area of contact even in what seem to be delicate contacts
the pressure can be quite high.

3.0 Check the ratings

Many switches and relays are offered with gold contacts
specifically designed for low power applications. If
these are used at the ratings for the standard version the
gold surface will be quickly lost. Some auxiliary
contacts are designed to handle the very low power
levels required for PLC inputs as well as the higher levels
required for normal signal and control functions. This
type of dual function contact will typically have the
contacts dust sealed and special design considerations
such as bifurcated contacts.

For contacts designed to carry high currents the ratings
are based on maximums, voltage and current. For very
low power applications the ratings are based on the
minimum voltage and current. The minimum current or

wetting current is the minimum current required for the
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Typical control relay providing slight wiping
action on contacts.

contact to be self-cleaning. Some relays are rated by the
minimum power rating. To determine the minimum
current, divide the power rating by the system voltage. If
the current to be switched does not exceed the rating of
the desired switch, a resistor can sometimes be added to
load the circuit and provide the required current.

Care should also be taken if contacts are arranged in
series, E-Stop strings are a prime example. Some contacts
may never switch any current as another contact in the
circuit always opens first. Contacts that rely on breaking
current to clean the surface may not perform well in this
situation. Arrangements providing contact security via a
mechanical scrapping action and/or by using bifurcated
designs will provide much better reliability.

4.0 Design checking

Intermittent faults are usually the hardest to resolve in any
circuit. Testing and checking for switch reliability is very
important at low power levels. If possible the
arrangement should be cycled exhaustively to check for
switch reliability. Unfortunately some failures will only
appear after some time in service and therefore the switch
selection is very important. The switch must be of a
rating and design to suit the application and preferably a
model with a known service history in a similar
application.

5.0 Field failures

If repeated failures are experienced in an installation
positive action must be taken. It is no use just replacing
the switch with the same type if it proving to be
unreliable. A suggested check list is,

A. Check the selection. Is the switch rated for the
application.

B. Is the switch being affected by atmospheric pollutants.
Can it be segregated by placing in a sealed cabinet or
other means.

C. If the switched currents are very low can a loading
resistor be applied.

D. Is the switch failing to perform to its claimed ratings.
If so consider replacement with another type or brand.
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