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Prediction of PMDC Motor Performance for Automotive Throttle Valve
Considering Electrical and Mechanical Loss of Brush

Jeong-Min Lee * Jin-Cheol Park * Young-Hoon Jung * Jung-Pyo Hong

Department of Automotive Engineering, Hanyang University, 222 Wangshimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : When the PMDC motor rotates, the friction between the brush and the commutator causes electrical and
mechanical losses. Therefore, to accurately predict the characteristics of a PMDC motor, the influence of the brush have
to be reflected. However, it is difficult to predict the contact resistance and the friction coefficient by the brush because
of the large nonlinearity. Therefore, in this paper, PMDC motor is experimentally measured and friction coefficient and
brush resistance are calculated through mathematical modeling. Based on this, PMDC characteristics are predicted and
compared with experimental data.
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Nomenclature L : load
m : motor
B : damping factor, Nm-s/rad t : torque
E : Back EMF, V
J : moment of inertia, kg-m’ L.AME2
k : coefficient
R : resistance, PMDC 571+ A7} 4191 A5 218 Throttle
T : torque, Nm vlave, Chassis ‘s T}FFgF z}-5-=} application®l] A}-&
V : voltage, V Ha ok FAAE AF{ 5 7] (Permanent
o : angular velocity, rad/s Magnet Direct Current, PMDC)& 5= 93l 7]
Aol A5 AR Qs HmE GTANE w
Subscripts 7 #57] (Permanent Magnet Alternating Current,
a : armature * o] 41 E-mail: jmlee0228@hanyang.ac.kr

e : back EMF
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Fig. 5 Damping factor according to speed
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