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A Study on the Harmonic Current Characteristics of Universal Motor

with Speed Controller

Hong-Woo Lim, Soo-Kang Park, Hyung-Lae Baek
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ABSTRACT

A universal motor is a small dc' series machine motor that is designed to operate from an ac machine.
The characteristics of universal motors are high no-load and high staring torque. Because of the high
operating speed, the size of these motors for a given hp rating is typically smaller than other fractional hp
ac machine, making it ideal for hand-held tools and appliances where weight, compactness, and speed are
importance factors.

A phase-angle control with AC drive system gains a high popularity due to their simple implementation,
but contains the disadvantage of their poor input power factor, subharmonic current.

Pulse width modulation controll with DC drive systems increase the power factor as without delay phase
angle.

This paper analyzed the subharmonic characteristics of the phase angle control system that is controlied
by zero voltage crossing similar to traditional method, and the dc chopper system that is used PWM.

Key Words : Universal motor, Phase-angle control, Harmonic current, Power factor, DC chopper
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Table 1 Parameters of universal motor

Rated Power 12 (kW] Rated Frequency 60 {tz}
Rated Voltage 220 [V] Armature Resistance| 116 [2]
Rated Speed 12,000[RPM] Field Resistance 36 (2]

. . 0.015

Armature Inductancef 6 [mH] Rotor Inertia 2
[Kgm)

Field Inductance 6.26 [mH] Rated current 6 [A]
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