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Development of Pulsating Type Electromagnetic Hammer Drive
Systems

Dong-Jun Ahn', Hyun-Do Nam™
'Department of Automotive Engineering, Ajou Motor College
’Department of Electronics and Electrical Engineering, Dankook University
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Abstract This paper proposes the development of a low frequency electronic hammer drive system that is used to
prevent scaling or clogging in the hopper process. The electro-mechanical hammering driving method involves the
generation of vibration and impact energy. The operation principles of the electromagnetic hammer were considered
by parallel/series spring coefficient analysis and the amount of kinetic energy generated was calculated from the
product of the equivalent spring constant, which is coupled with the E core and the gap of between the E core and
I core. In addition, the Pulsation Driving algorithm was applied to the proposed electromagnetic hammer to obtain
the maximizing kinetic energy. This algorithm was then implemented by a logical AND operation process and
micro-controller (atmegal28) built in functions with a timer interrupt and PWM generation function. The driving
circuit of the electromagnetic hammer was designed using the H-bridge type IGBT circuit. The experimental test was
performed by usefulness of the developed electromagnetic hammer systems with the acceleration measurement
method. The experimental result showed that the proposed system has good kinetic energy generation performance
and can be applied to the hopper process.
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Fig. 1. EI Core Type Electromagnetic Hammer Vibrator
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Fig. 2. Parallel-Series Spring Connections of
Electromagnetic Hammer Actuator
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Fig. 4. Pulsating Activation Algorithms of Electromagnetic
Hammer Actuator (a) original drive waveform (b)
pulsating waveform (c) AND logic result
waveform from (a),(b) (d) electric circuit for
pulsating algorithm
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Fig. 5. Block Diagram of Electromagnetic Hammer Drive
System
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Table 2. Mesurement result Summary

Standard Measure
Mesurement Item
value Value
Vibration Accela:ration 39.24 63.96
Speed[m /s%]
Vibration Accelaeration
1 1
Power(Calculated)[N] % 99
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