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Analysis of relative displacement of electromagnetic suspension using
CARSIM and Simulink
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Abstract This study investigated the structure of an 8-pole 8-slot linear generator, which acts as an electromagnetic
damper by combining the structure of an electromagnetic suspension device capable of generating electrical energy
through energy harvesting by absorbing the vibration energy from the road surface while driving. To compare the
energy harvesting effect of the electromagnetic suspension according to the actual road surface, a driving road test
was simulated for two actual road conditions, an asphalt road surface and unpacked road surface condition, using a
civilian combined vehicle model in conjunction with a vehicle simulation program, Carsim and Simulink. As a result,
the relative displacements of the suspensions on the asphalt road surface and the unpaved road were 8 mm and 13
mm, respectively. By applying the suspension displacement value derived by modeling the linear generator coupled
to the electromagnetic suspension, the simulation was then performed for an analysis time of 0.3s by applying the
same analytical conditions using the commercial electromagnetic analysis program, ANSYS MAXWELL, The average
power generation on the unpacked roads and asphalt roads was 198.6W and 98.7W respectively, which was 103.7%
higher for unpackaged roads. Finally, to compare the sensitivity of the road surface frequency and the suspension
input displacement to the power generation output, the sensitivity of the two variables was 1.725 and 1.283,
respectively, and the road surface frequency had a 34.5% higher effect on the average power generation.
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Fig. 3. Vehicle model for simulated driving test
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Fig. 8. External circuit for solenoid coil

Table 2. Dimension of linear generator

Length (mm) 240
Radius (mm) 50
Spacer thickness (mm) 2.0
Radial PM thickness (mm) 7.0
Axial PM thickness (mm) 5.0
Iron tooth width (mm) 6.4
Iron tooth thickness (mm) 13.85
Pole pitch (mm) 23
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