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Abstract : This paper proposes an Electronic Throttle Body (ETB) model considering a non-linearity of DC motor
driver which is integrated with a H-bridge and a gate driver. A propagation delay and reverse recovery time of
switching components cause non-linear characteristic of DC motor driver. This non-linearity affects not only the
amateur voltage of DC motor, but also entire behaviour and parameters of ETB. In order to analyze the behavior of ETB
more accurately, this non-linear effect of DC motor driver is modeled. The developed ETB model is validated by use of

the step response and ramp response experiments, and it shows relatively accurate results compared with linear DC
motor driver model.

Key words : Electronic throttle body(ETB : A x}4] ~ 2 & v}t]), Static friction(Zd | v} 22), Coulomb friction(-%
& &), Return spring( 2] © 2~3Z 9), Non-linearity (8] 41 & Ad)

Nomenclature J.,  :rotation Inertia
R, :armature resistance T, :motor torque
e, :armature voltage T,, :return spring torque
e, . back electro magnetic force (e.m.f) T+ static friction torque
; . armature current T, :coulomb friction torque
.
K, :torque constant K,y - spring constant
K back emf constant V. :supply voltage of DC motor
L
¢, :angular position of shaft Va :voltage drop
w . angular velocity of shaft
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Fig. 1 The schematic of ETS
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Fig. 2 Results of input-output experiment on DC motor driver
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Fig. 4 DC motor driver model
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Fig. 5 Ramp response in open-loop experiment
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