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Development of Actuator for Suspension Control
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Resent suspension control system adopts stepping motor to achieve fine control of the shock

absorber. In this stepping motor,expensive rare earth magnet, which has high maximum energy

product, is used to keep directed damping force of the shock absorber without electric supply. To

replace the magnet to cheep ferrite magnet, we developed auxiliary poles technology by finding

generating mechanism of detent torque of stepping motor through three-dimensional magnetic field

analysis using finite element method. This technology makes detent torque of stepping motor increase

and allows stepping motor for suspension control use ferrite magnet instead of rare earth magnet.
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Without Control

Fig. 1 Skyhook control
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Fig. 4 Structure of shock absorber and actuator
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Fig. 12 Increase detent torque by decreasing detent torque of tier B

Table1 Methods for detent torque increase
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Fig. 13 Increase detent torque by shifting detent torque of tier B
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Fig. 15 Demerit of shifting detent torque of tier B
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Idea Method

Demerits

Decrease Detent Torque
of Tier B (Fig.14)

Decrease the Thickness of Core of Tier B

Decrease Pill-in torque (Fig.16)

Shift Tier B (Fig.15)

Shift Core of Tier B from Original Position

Vibration of Actuator Insceases
due to Torque Deviation (Fig.17)

Strengthen Tier C

Add Part to Form Magnetic Circuit of Same Phase to Tier C

Number of Parts Increases
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Fig. 16 The 3rd magnetic circuit by axial viewing
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Fig. 18 The 3rd magnetic circuit at unstable point
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Fig. 19 The 3rd magnetic circuit at unstable point
with auxiliary poles

gboboooocoooooboobooooooboooo
ooboooooooooboocoooobooooboOooo
ooboooooooooboocoooboooboooon
OOO00@MFRig. 200000000D00OFig. 2100
ooboooooooooboocoooboooboooo
od

gobooooooooobooooboOoooooo
ooboooooooooboocoooboooboooo
obooooboooooobooooooooooogon
oobooooooooobocoooboboooboOooo
ooooooooood

Fig. 20 Methods for detent torque increase



Fig. 21 Analysis model with auxiliary poles
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Fig. 22 Relation between cores and plate with auxiliary poles
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Fig. 24 Analysis model with auxiliary poles integrated core
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