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Disturbance Analysis of Reaction Wheel for Satellite Attitude Control
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Dynamics of a ball bearing retainer of the reaction wheel is investigated through experimental tests and numerical 

simulations.  Disturbances of normal and abnormal RWs are compared, and then relation between retainer mass imbalances 

and their dynamics are investigated.  As results, a trade-off relation between instability reduction and disturbance reduction 

is verified and one of the criteria to decide the appropriate mass imbalance is proposed.
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Fig.4 Disturbances 

Fig.3 Detectable Disturbance Level 

Table1. Specification of RWs 

Torque -0.12 to 0.12 [N] 

Momentum -6 to 6 [Nms] 

SRW-A,B 

Angular 

Velocity 

-3500 to 3500 [rpm] 

Torque -0.12 to 0.12 [N] 

Momentum -30 to 30 [Nms] 

LRW-A,B 

Angular 

Velocity 

-4000 to 4000 [rpm] 
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Fig.6 Rotor dynamics and ball contact model 
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Fig.8 Housing FEM model 
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Fig.9 Simulation results  

(C.M. offset: none, Rotor speed: 600rpm) 

Fig.10 Simulation results  

(C.M. offset: 0.31, Rotor speed: 600rpm) 
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Fig.13 Simulation results  

(C.M. offset: 1.56, Rotor speed: 1000rpm) 

Fig.11 Simulation results  

(C.M. offset: 1.56, Rotor speed: 600rpm) 

Fig.12 Simulation results 

 (C.M. offset: 3.13, Rotor speed: 600rpm) 
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Fig.14 Retainer offset geometry 

(a) stability 

(b) disturbances 

Fig.15 Retainer c.m. offset v.s. stability & disturbances
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