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Compensation Algorithm for Periodic Torque Ripple of AC Motors
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ABSTRACT

The electrical frequency synchronized periodic torque ripple exits in the AC motor. There are various sources
of torque ripple in AC motor such as current measurement error, dead time, etc. This paper proposes a
compensation algorithm which suppresses undesired side effect known as the periodic torque ripple of AC
motor. The torque ripple compensation classified as the speed ripple detector and torque ripple compensator.
This paper proves a speed ripple minimization at steady state by analysis of torque ripple compensator. A new
speed ripple detector improves the performance of torque ripple compensation algorithm. The simulation and
experimental results show that the compensation algorithm is effective and the torque ripple compensation
method improves the performance of speed ripple detector by eliminating torque ripples effectively.

Key Words : Periodic Torque Ripple, Speed Ripple Detector, Torque Ripple Compensator, Stator electrical
frequency, AC motor.

LA 2 8} 2D F (scaling) @&, PI=EFA(dead time), B

ZHAAC g Az vdld, aga 5’—7o1(cogging) 5

AEAZT] FEAAEA e Aol A3 £ o] t}eksl Yelo g ol 117]7L 4 =719 ]

Aol Ao 7 old wEAE & 1= A Mol EzeFo] wgad’ Y, gAAFE 1ue ?ﬂ7l
of Z1Zzsta gioh AW AR A, dAY T3 e RaziEs dAN7IY, AR 29
o], Azkel A Ho] olald 1A 2o shtol ). (scaling) @ A= ZHIH Az AT ke, A v 6
A AA g BFE AS/E JAAE AF wje] A7) e EaEs %”M?JE}. L e
ek (dead time)olVt 7 (cogging), 18T YA

ToAxz - srsiel Ao dstel |2 st MAlRlg AT off U] EA FsALeR dstoq o
E-mail :winfran@navercom_ i 2 W5 EmfZsr BAsith 3, EdgZe
x?flo%’q.jfofgm ETZ@?I%%E{Q—T— s 37]717\-’}'1—-4 18], 28 z2E]a 6Hje] A Ro] Frg
BT EA L . 8. 1R AAF 2006, 9. 4 11,3457 _

2} AL : 2006, 10. 13 AAL2LZ 1 2006, 10. 19 AA deEpdeTL A i3k me $HAEE &



552  BHELEE HEt HE H6W 20065 125

A7) A3 ABY BT FEsEE A9 Bol
A3 e EAeE) GG B3 #yo] %

3
o £
)
ki
gt

A Fgol sloiA uEAE A gt HITAE o
7R Wle s EIRES BASE @77 o]FolA
3ok A (112 59 g 7x 1 E32
Z A4S AW £28E BN £xHE AF
o oA7F vEhdth Agke B uEse S A
Bto R Axsuz AFr] Age] /M HYdE
e ot g1e ¥k ol RS 9% dxa Al
Az FeskA] 2y 3 A £xEE #ASI|E
S E JEThe ot A8 S2EE ATE T
ey, B ERoA Aot EaE Bido] JERA
o uje) FFEL AEHeld L APgoer A}
Sia=g

E3Z BAS T4 F HEo
AgE Bde &8 =43 ¢3

=, $=2& A7E dFee SxgE #574%
SEE A5V T e B BB 0
e ExeE wz e

a3 1 £32|8 M EEX
Fig. 1 Torque ripple compensation scheme block diagram

2.1 5x2|E 2A=7| (Speed ripple detector)

a9 12 F/AEQ EARE WY gy 5
Tojty B &% nw, & 7H nA axg gE
o] EABH o] HEL ok EAse. UnkA

o2 gdsd oS 2ok

wrm_ ripple_n

=

rm_na

COSUDL) + 0, SINGEDT) (1)

Om_ & T BAANE uA] 3] EZ2)E
= BAsE 2oy
wm’l na

«— [PF

T

2cos(nat)
i wrm_ ripple_n

2sin(nawt)

i

wrm_nb
| [PF ‘-®ﬂ_

a8 2 J|EwAlel 522 BEY| 85
Fig. 2 Conventional method speed ripple detector scheme
block diagram
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block diagram
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