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Epoxy-Encapsulated Power Transformers

Perform in Tough Environments

By Adrian Carson

mall power transformers play an
extremely useful role in a range of

products. They show up in electronic
devices, industrial equipment and house-
hold appliances — wherever there is a
need to reduce line voltage to a lower
level. To enhance the performance and
reliability of these transformers, manufac-
turers keep improving them. One of the
most significant innovations has been the
introduction of epoxy encapsulation for
small transformers.

Originally introduced in Europe —
where they currently command approxi-
mately 80 per cent of the market for trans-
formers in the under-10 VA range —
epoxy-encapsulated transformers offer a
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number of advantages over traditional open-core
designs. The most obvious arise from the physical
protection that the encapsulant and outer casing
provide to the windings, core and lead connec-
tions. Since the internal components are sealed
inside a tough, waterproof casing, encapsulated
transformers are a clear choice whenever these
components might be exposed to moisture, dust or
other environmental threats.

The casing and encapsulant provide physical
support for the internal components — so these
transformers are resistant to mechanical damage,
shock and vibration. In addition, encapsulated
transformers are suited for automated assembly
processes, since their simple, regular shapes make
them easy to grip and manipulate.

Keith Robertshaw, engineering manager at
transformer manufacturer TransEra Electronics of
Waterloo, Ont. explains that epoxy encapsulation
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also has strong advantages in the areas of thermal
and electrical performance. “The epoxy material
used to encapsulate the internal components has a
high coefficient of thermal conductivity — and is
very effective at dissipating heat away from the
windings and core,” says Robertshaw.

This ‘thermal management’ feature reduces
winding temperature differentials and allows the
transformers to be used in higher ambient temper-
ature environments without exceeding allowable
temperatures for the insulation class. The epoxy
encapsulant also increases electrical insulation reli-
ability when compared to tape or paper insulation.
“Our encapsulated products typically exhibit supe-
rior surge voltage withstand and high breakdown
voltage,” says Robertshaw.

At TransEra — which manufactures 20 mil-
lion transformers per year, making it the world’s
market leader — all production is subjected to a
4000V hi-pot test between primary and secondary
windings. Because there is no air around the wind-
ings, there is reduced potential for corona under
high voltage surge conditions.

The encapsulation process is less likely to
damage windings than tape or paper wrapping, so
that very fine gauge magnet wire can be used suc-
cessfully. This way extremely small transformers
can be designed to have high internal resistance in
the windings and to meet Class 2 requirements for
current and temperature limits under short circuit
conditions, without the need for fuses or other cur-
rent-limiting devices.

Building a Better Transformer
Leading manufacturers of epoxy-encapsulated
transformers, such as TransEra, have invested
heavily in sophisticated production facilities. Steps
such as winding of the magnet wire, soldering of
magnet wire to connecting pins/leads, preparation
of the core, encapsulation and final testing are fully
automated. The potting material (or encapsulant) is
an epoxy compound that is injected under vacuum
conditions to ensure there are no voids or air pock-
ets around the windings. The whole unit is
enclosed in a tough plastic shell to protect the inter-
nal components and tested before it is shipped.
TransEra encapsulated transformers are avail-
able in sizes up to SO0VA.The most common con-
figurations are supplied with connector pins
designed to permit installation directly onto print-
ed circuit boards. Other configurations, typically
larger, have connector tabs or wire leads and
mounting flanges that make them convenient to
mount on metal structures such as DIN rails.
Epoxy-encapsulated  transformers  from
TransEra have received approvals from most major
international standards agencies, including UL,
cUL, CSA, VDE, CE et cetera.

Delivering the Benefits

The excellent physical and electrical properties of
epoxy-encapsulated transformers mean that they
can be used in the most demanding and versatile
applications. For example, there is a growing trend
among North American electric utilities to adopt
remotely readable meters and/or meters with smart
billing capabilities (i.e. the capability to separate
peak and off-peak power consumption). This extra
functionality is provided by integrated circuit (IC)
components built into the meter housing. The
transformers needed to power these ICs must be
small, reliable, rugged and able to withstand tem-
perature and humidity extremes. In addition, the
transformers must be able to withstand a signifi-
cant surge voltage in the event of a nearby light-
ning strike. Low VA epoxy-encapsulated trans-
formers are ideal for this application.

Close to home, another interesting application
for epoxy-encapsulated transformers can be found
at Alutron Modules in the Toronto suburb of
Aurora. Alutron Modules specializes in the design
and manufacture of motor control modules, large-
ly for the central vacuum cleaner industry. Because
Alutron’s products often operate in dusty environ-
ments with mechanical vibration and electro-mag-
netic noise, the environmental protection of epoxy-
encapsulated transformers made them a logical
choice. But technical features were not the only
reason for choosing encapsulated transformers.
“We manufacture a wide range of products,
designed to meet our customers’ exact require-
ments,” says Jack Mawdsley, operations manager
for Alutron Modules.
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