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The study on the semi-active suspension system for bicycle
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ABSTRACT

This paper represents the study on the development of semi-active bicycle suspension system. The

road vibration and transmissibility of front suspension are obtained by driving test on proving

ground. The numerical simulation is evaluated by dynamic system modeling and equation of motion.

The numerical simulation are performed to estimate the optimal damping force for minimal vibration

transmission. And oscillating displacement is calculated and analyzed. Therefore the stoke which con-

vert the damping characteristics is suggested from the driving test and numerical simulation.
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Figure 1 Proving ground for bicycle driving test
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Damper Slow mode Damper Lock made Damper Fast mode.!

(a) Lower leg z-dir. acceleration(Belgian road)

Darnper Slow mode Damper Lock mode

(b) Frame z-dir. acceleration(Belgian road)

Damper Fast mode.|

Damper Slow mode Damper Lock mode

(¢) Lower leg z-dir. acceleration(Wash board road)

Damper Fast mode.!

Damper Slow mode

Damper Lock mode

(d) Frame z-dir. acceleration(Wash board road)
Figure 3 Acceleration of lower leg and frame

Damper Fast mode,

according to the damper mode
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Figure 4 Comparison of frame acceleration according
to the damper mode
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Figure 5 Process of ODS analysis
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Damper slow mode

Damper fast mode

(a) ODS results(2.5Hz) for unit excitation

Damper slow mode

Damper fast mode

(b) ODS results(16.5Hz) for unit excitation

Figure 6 ODS results of bicycle driving test
on belgian road

Damper slow mode

Damper fast mode

(a) ODS results(2.5Hz) for unit excitation

(b) ODS results(19.5Hz) for unit excitation

Figure 7 ODS results of bicycle driving test
on wash board road
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Figure 8 Structure of bicycle front suspension
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Figure 9 Test setup for bicycle front suspension

stiffness and damping force
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Figure 10 Stiffness results of bicycle front
suspension
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Figure 11 Boundary condition for damping force
measurement test
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Figure 12 Comparisons of compression & rebound

damping force according to the damping mode
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Figure 13 Estimated acceleration profile of bicycle
basement excitation
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Figure 14 The modeling of the bicycle front
suspension
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Figure 15 The transmitted acceleration by bicycle
front suspension
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Figure 16 Define of damping coefficient for minimal

transmissibility
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Figure 17 Oscillating displacement of bicycle
basement excitation
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Figure 18 Proto semi-active front suspension
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Figure 19 Damping coefficient results for proto
semi-active front suspension
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