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PROFESSIONALS IN WATER TREATMENT

UL Certified Overload

Protected Motor
Flange Mount

YEA4/IE4 Efficient Three-phase Asynchronous Motor

Technical Specifications

Frame Size H63 - 355

Rated Power 0.12 kW - 315 kW

Rated Voltage 220V/380V, 230V/440V, 380V/660V, 400V/690V
Rated Frequency 50 Hz / 60 Hz

Poles 2P, 4P, 6P, 8P, 10P

Protection Class IP54 / IP55 / IP56 / IP65

Cooling Method IC411

Efficiency Class IE4 (YE4)

Protection Built-in overload protection

Mounting Flange

Industry Background and Market Demand

Modern enterprises increasingly rely on automation, continuous production lines and energy-efficient systems. In
sectors such as manufacturing, materials handling, water treatment and building mechanical systems, electric
motors are indispensable. As production cycles accelerate and environmental regulations tighten, there is a growing
need for motors that deliver reliable power and include protective features that minimise downtime and keep
workers safe.

Overload conditions, caused by mechanical jams, excessive load, poor maintenance or electrical faults, remain one
of the leading causes of motor failure. Motors without integrated overload protection depend on external overcurrent
relays or manual monitoring, which leaves room for human error and delayed response. A UL certified motor with
built-in overload protection addresses this directly, offering a safer and more consistent solution. Demand for these
motors is rising among facility engineers and procurement specialists who prioritise long-term reliability and
compliance.

These motors also support wider facility goals: less frequent maintenance, predictable life-cycle costs and easier
integration with smart maintenance systems. As energy costs rise, the combination of IE4 efficiency and built-in
protection becomes even more valuable.

Core Concepts and Key Technologies

An overload-protected motor is engineered to automatically disconnect power or reduce current draw when the load
exceeds safe operating thresholds for a sustained period. UL certification confirms compliance with defined safety,
performance and testing criteria covering thermal, electrical and mechanical stresses. Key technologies include:
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* Thermal sensing and overload relay mechanisms: embedded temperature sensors (such as thermistors or
thermal elements) monitor winding or bearing temperatures. If the motor overheats, an integrated relay cuts
power or signals a shutdown.

e Current sensing circuits: some designs monitor current to detect overcurrent conditions that may not yet have
raised the temperature.

» High thermal class insulation: insulation rated for higher temperature classes (e.g. Class F or H) withstands
elevated temperatures and intermittent overloads.

» Durable bearings and enhanced lubrication: better bearing design and lubrication reduce the risk of premature
wear or seizure under mechanical stress.

* |E4 efficiency: optimised laminations and reduced core and copper losses deliver premium energy efficiency.

These technologies work together to provide real-time protection without external add-ons, which simplifies
installation and reduces reliance on standalone relays or manual monitoring.

Product Structure, Performance, Materials and Manufacturing

* Stator and rotor assembly: the stator is wound with copper wire on laminated silicon steel cores, with a
squirrel-cage rotor. Lamination reduces eddy current losses and improves efficiency.

* Insulation system: Class F or Class H insulation sustains elevated temperatures without degrading, which
matters under overload or in high ambient temperatures.

e Thermal protection module: temperature sensors embedded near the windings or bearings connect to a relay or
monitoring circuit that interrupts power during an overload. In some motors, thermal cut-outs are built into the
terminal box.

e Bearings and mechanical fittings: high-precision shielded bearings ensure smooth rotation, and seals protect
against dust, moisture and corrosive atmospheres.

* Frame and housing: a cast iron or aluminium frame with powder-coated or epoxy finish for corrosion resistance,
with cooling fins for efficient heat dissipation (TEFC, cooling method 1C411).

Production covers lamination stacking, coil winding, vacuum-pressure impregnation of the windings with varnish,
rotor and stator assembly, bearing installation, insulation testing and calibration of the overload protection. Each
motor is quality tested, including no-load current measurement, temperature rise testing and overload trip
verification.

The motor delivers its rated output at nominal voltage and frequency, with defined overload trip thresholds (based
on current and/or temperature rise) that prevent damage under abnormal loads.

Key Factors Influencing Quality and Performance
* Winding insulation and impregnation: poor insulation or impregnation can break down early under thermal stress,
compromising safety and performance.

e Sensor accuracy and calibration: miscalibrated sensors or relays may fail to trip under a real overload, or trip too
early and cause unnecessary downtime.

» Bearing quality and lubrication: bearings must withstand high loads, vibration and thermal cycling, and poor
lubrication speeds up wear or seizure.

* Ventilation and environmental sealing: poor ventilation causes heat build-up, and dust, moisture or chemicals can
degrade insulation and mechanical parts.

* Manufacturing consistency: variation in lamination stacking, coil tension, varnish, assembly tolerances or terminal
wiring can reduce efficiency or cause failures.

Common Issues and Industry Pain Points

* Inconsistent maintenance: dust, moisture or chemical exposure can degrade insulation or clog ventilation over
time, leading to overheating without regular cleaning and inspection.

* Improper installation: incorrect wiring, wrong supply voltage, poor earthing or incorrect mounting torque can
cause vibration, unbalanced loads or insulation stress.
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* Harmonics and poor power quality: variable-speed drives and multiple motors can create harmonic distortion that
causes extra heating.

» Protection disabled or bypassed: operators sometimes disable protection circuits to avoid nuisance trips, which
removes the safety benefit and greatly increases the risk of fire or failure.

Addressing these issues requires robust motor design combined with disciplined maintenance and proper
installation.

Applications

e Water and wastewater treatment: pumps and blowers running continuously to move water, sludge or air, where
debris or sudden resistance can threaten the motor.

* Material handling and conveyors: variable loads, jams and high start-up inertia, where overload protection
prevents motor burnout and gearbox damage.

* HVAC and building systems: fans, blowers and compressors that cycle under varying loads, where reliable
thermal protection reduces fire risk.

* Packaging and automated assembly lines: high-throughput operations where built-in protection avoids costly
unplanned downtime.

* Waste processing and chemical handling: mixers, grinders and pumps in corrosive or dusty environments that
need sealed housings, robust insulation and overload protection.

Current Trends and Future Development

* Energy efficiency: regulatory pressure and sustainability goals are moving operators to IE4-class motors like this
one, with optimised laminations and lower core and copper losses.

e Smart monitoring and predictive maintenance: embedded sensors can feed temperature, vibration and power
data to 10T platforms for early detection of overloads, bearing wear or misalignment.

e Sustainable materials: recyclable laminations, eco-friendly varnishes and coatings, and planning for end-of-life
recycling.

* Modular, customisable platforms: modular housings, multiple protection options (thermal, current, vibration) and
plug-in sensor kits tailored to each application.

Frequently Asked Questions

Why choose a UL certified overload-protected motor over a standard motor with an external relay?

Built-in thermal or current sensing is calibrated and tested together with the motor as one system. This reduces the
risk of incorrect relay settings, wiring errors or delayed maintenance, giving more reliable protection and simpler
installation.

Can overload-protected motors run continuously under heavy loads?

Yes, as long as the load stays within the motor's rated capacity and conditions such as temperature, ventilation, dust
and humidity stay within design limits. The protection only trips when safe thresholds are exceeded.

How often should the overload protection be tested?

Test the thermal trip and inspect the protection during scheduled maintenance, typically once or twice a year, to
confirm the sensors and relays still operate correctly.

What maintenance extends the life of the motor?

Keep ventilation clear, maintain bearing lubrication, monitor dust and moisture levels, check earthing and supply
quality, and carry out periodic insulation resistance and thermal protection tests using qualified personnel.

Conclusion

The UL Certified Overload Protected Motor (IE4) combines premium energy efficiency, certified safety and built-in
overload protection in one robust package. It delivers reliable, continuous performance in demanding industrial and
commercial applications, from pumps and conveyors to compressors and HVAC systems, while reducing downtime,
maintenance and running costs.
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