
AIRMATIC
airmatic.com   |   215.333.5600   |   infocenter@airmatic.com

By Rob Beiersdorfer

1

Three-Phase Vibration Motor vs. Single-Phase 
Vibration Motor: What’s Best for Outdoor Use?

What Are Three-Phase Rotary Electric Vibrators?
Three-phase (3-Ph) rotary electric vibrators are 
motors designed to produce vibration through the 
rotation of eccentric weights powered by three-phase 
electricity. They are designed for demanding industrial 
applications, especially outdoors, where reliability, 
high force output, and resistance to environmental 
stressors are important. Three-phase vibrators 
eliminate the need for capacitors, simplifying their 
design while improving efficiency and durability in 
harsh conditions.

Advantages of Three-Phase Rotary Electric Vibrators
Three-phase rotary electric vibrators are specifically engineered to meet the demanding 
conditions of outdoor applications. Their design and power delivery provide distinct advantages 
over single-phase vibrators, which become apparent in four key areas:

Superior Force Output for Demanding Conditions

Typically, outdoor applications require larger sized vibrators due to the elements and 
temperatures they encounter during operation. A few examples of these elements are frozen 
materials, damp or wet materials, and heat-affected materials that can make the materials 
sticky. All of these elements require vibrators with a larger force output for efficient bulk 
material flow.

Three-phase vibrators overcome material flow challenges with higher torque and greater 
force output. Unlike smaller units limited by single-phase constraints, three-phase motors 
efficiently rotate larger eccentric weights without excessive current draw. Their three-phase 
power system ensures smooth starts, even under heavy loads, avoiding the inefficiencies of 
single-phase capacitor dependency.
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Three-phase vibrators leverage this advantage, reducing energy expenses over time while 
maintaining reliable operation in harsh environments.

Single-phase power quickly and dramatically increases the amperage required to overcome 
the starting torque requirements; it simply becomes inefficient to use single-phase power as 
vibratory motor size increases.

The cost of single-phase electric power vs. three-phase electric power. 

Cold temperature starts are problematic for single-phase Vibrators. 

Rob Beiersdorfer is Vibration Products Manager at AIRMATIC and has over 30 years of 
applied vibration experience in a wide range of industries. 
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Three-phase vibrators handle sub-zero temperatures effortlessly. Their self-starting motors
resist grease thickening and bearing stiffening, ensuring smooth rotation even during cold
starts. This eliminates the shutdowns common in single-phase units struggling with increased
torque demands.

In a single-phase vibrator, as the cold motor struggles to rotate the weight sets, the torque 
requirement increases, and the current requirement rises quickly. The increased torque and 
amp-draw requirements overload the starter circuits, and the motor shuts off.

4. Cold-Weather Reliability

Single-phase rotary electric vibrators are ideal in specific applications, but they are limited by 
size and function. It is important to use them in applications best suited to their operational 
limitations. 

Thanks for reading our post. If you’d like to learn more about industrial rotary or linear electric 
vibrators, or vibratory motors and finishing equipment, please contact one of our Vibration Specialists 
at +215-333-5600 or at infocenter@airmatic.com.

2.  Optimized Power Efficiency

Three-phase motors eliminate the need for bulky capacitors and oversized wiring. Their 
balanced current delivery reduces amperage spikes, lowering operational costs compared 
to single-phase systems. This design ensures consistent performance in high-amp outdoor 
applications.

In order to use single-phase electricity in a high amp situation, the conducting wire gauge 
becomes large quickly. Typically, for a single-phase motor, you require capacitors to 
increase the amperage needed to power the start-up. Again, it becomes very inefficient and 
expensive to use larger capacitors as the power consumption increases.

3.   Cost-Effective Operation
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