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Power relays give designers

much to ponder

by Jon Titus, Contibuting Editor, ECN Asia

y first experience with a relay
M came about when a friend found a

radiosonde — a small balloon-borne
weather instrument — in the woods behind his
house. My friend Ben wanted the parachute, so
1 got the electronics. As a kid of 11 or 12, the
circuitry didn’t mean much, but it included a
simple relay [ experimented with. I could turn
the relay on and cause a small light bulb to turn
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Switch-Contact Configurations
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Relay Contacts and Nomenclature
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Relay with 1C contact (SPDT)

Figure 1. Most relays and switches share these
three contact configurations. The number in
front of the relay designation indicates the
number of separate poles a relay provides. In
this figure, NG = normally closed, and NO =
normally open.

off. That seemed like a neat trick.

You can consider a relay as individual
sections; a coil, an armature, contacts and its
packaging materials. But after you look at the
parts, you must combine and analyze overall
relay characteristics so you can properly include
one of these devices in a circuit as a whole.

In general, the contacts in a power relay
handle currents of 10A and higher. This type of
relay could control a mator, high-pawer lights, a
solenoid, or a larger relay. Unfortunately,
many engineers do not understand the
characteristics of the load they want a relay to
control (Figure 1).

“To start, they must know what the relay’s
contacts will switch,” said Randy Hannah,
development engineer in the General Purpose
Relays Group at Tyco Electronics.“That means
they must understand the current, the voltage,
the load type, whether they have an in-rush
current, the ambient temperature, and so on.
Then they can match their needs to appropriate
contact ratings on a relay.”

Most data sheets provide load type-rating
data from agencies such as UL and CSA in
categories based on load characteristics that
include horsepower, load resistance, and ballast
operation. As a result, having an understanding
of the various agency-approval load types plays
an important role in selecting the right relay for
a particular application.

Specifications for motor loads often include
locked-rotor amps (LRAs) that can reach from
three to six times a motor’s normal current
draw and full-load amps (FLAs) that specify
the motor’s current at full load.“These specs
apply to compressors, blower motors, and
pumps,”said Hannah.“You can find the values
in motor data sheets or on the motor’s label.”
Although power relays typically operate for
100,000 contact closures with purely resistive
loads, driving a motor can shorten contact
life to as few as several thousand operations.
(Relay engineers specify lifetimes in numbers of
operations rather than in time.)

“You can almost always find another relay
that can switch a higher current and deliver
a longer relay life,” noted Michael O'Donnell,

product marketing manager at Magnecraft.
“If you need to control a 1/4-HP mator, for
example, and need more operations than a
relay’s data sheet specifies for that size motor,
I recommend you investigate a relay with a
higher horsepower rating.”

When a circuit requires a relay lifetime
beyond the published 100-K or 200-K
operations, engineers can look to manufacturers’
endurance curves for guidance.”If a relay
does not switch its maximum-rated load, the
endurance curves help you predict the relay’s
expected life beyond the 100-K or 200-K
operations,” said O'Donnell.“If a customer
uses a relay rated at 20A to switch a 20A
resistive load, they have to accept the lifetime
as published in the specs. Based on UL and
CSA tests, we cannot predict a lifetime beyond
that value. In addition, load types affect the life
of relays. For example, engineers who think
they can operate a relay 100 times a day for
five years to drive a motor must realize that the
relay may not last that long. Always determine
the number of relay operations you need for a
specific type of load. Then use that information
to choose an appropriate relay.”

If customers say they need about 200,000
operations, we recommend they look at a solid-
state relay (SSR). But an SSR does not provide

Engineers still use a traditional open-style power
relay such as the one shown here in many
applications that require switching of up to SOA.
This relay from the PRD series comes with
screw and other types of terminals. Courtesy of
Tyco Electronics.







