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Torque Ripple Reduction of IPMSM for EPS using
the Harmonic Current Injection Method

Chang-Wook Shin" - Doo-Young Kim - Jung-Pyo Hong
Department of Automotive Engineering, Hanyang University, 222 Wangsimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : Recently, Interior Permanent Magnet Synchronous Motor (IPMSM) is widely used in various industry
fields. IPMSM have advantage for a higher power density and a wider operating area. But IPMSM has a larger torque
ripple in comparison with other type of motors and this is because back electromotive force have many harmonic
components. Also, it can cause that the driver makes a mistake and feels nervous when torque ripple of Electric Power
Steering (EPS) which is a sort of IPMSM is large. This paper suggests how to reduce torque ripple of EPS on load. First,
the harmonic components of current offsetting harmonic components of back electromotive force can be found using the
power equation. Second, those are added to fundamental current and inputted on load analysis. Last, each torque ripple
of EPS for inputting the only fundamental current and the current including harmonic components is compared and it
can show how large torque ripple is reduced using the harmonic current injection method.

Key words : Fundamental current (7]+23} % 5%), Harmonic component (31723} 2J ), Interior permanent magnet
synchronous motor (" 3 & 3 724 571 %15 7]), Magnetic torque(P} 1 4] €] & =), Torque ripple (£ = 2] Z)

Nomenclature Subscripts

e : back electromotive force, V avg : average
i : current, A c : cosine
7' : torque, Nm Jj : integer
w : angular speed, rad/s k : integer
n : integer
p : integer
s :sine

1

,2,:++ : the number of harmonic components

* A1 7% neosincw(@gmail.com
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Fig. 1 Motor Shape for EPS

Table 1 Parameters of motor for EPS
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