www.KSAE.org

2015 SHRAX}EAIR Y]

SHA LRG| o1 KA

KSAE 2015 Annual Conference and EXF\II@ F;’ﬁ:

7|2t

4 - g
R
il
y
y
&

2015. 11, 18=*~21(=

ol
: HICD  wsaee zo: @) KOEST @riss.

(%0 PR A1T A1 2D

The Korean Society of Automotive Engineers



5 CHRXIF RG22

The Korean Society of Automotive Engineers

A8 sl0|Ha| = M7| A=A} M| A|AE] 7Et2 2|8 BenchTop Test Simulator &|ZF
A (FRidistn), A48 G detn), - gta)

SR HE| ME S XSS QRN LS 28 4

UTRfwetet A=HA] 7|4 &abs Falol] wWE oY 72 A20Mo EUE S &TH
PN Ry
AR (A&7 )

A
Y IR S EY2), A5 el AEE S Y2, AN AEFEEY2),

=i
), A3 (FFhetar), T4 E (gl sha)

ojamjel xiAjo| 271 ZiR} EMS TRfEt HY| AHER TER HEY| A
uh5 g+ (FO| ek, ol473 (BT ek, 4 B e (FFoiak), 44 e (B e,
A E @)

IR} of|{ 2 = |

A (RFEAHTF A7), S RS

| 25719 2R E A

2 12

1214

EPSE IPMSMQ| EFZ|E XZ Z|XAHA|

£Y5 (DG S), FAT @I, 75 D (G S

1218

Oxut M&F Q17| e S 0|8l Electric Power Steering
32| E XNz
28-S (grFiEt ), A7 (g, S E (gHeF ghan)

0k
=
o
o2
08
-
Pl
1=
@
r=
@
o
Hm

PMP 7|4} ei2dd Zg|a0lsto|Ha| = xjzko| S2d =2l o]
ol sl (gl star), o & - (FHgh st

HBHEX| A|AH 2T Al 2 SZAH Wzl st o&
!

o2l (M 2t st

HEV LDCe| M= ™WIIE

=
ZAE (), dEHEA

15 KW HEV LDCO| AlX} A|8iS S5t S&t M5 215
ZAFHAD), AR (D), AT D), AFE A



Administrator
사각형


2015

Copyright 2015 KSAE
KSAE15-A0458

EPSE IPMSML| ETE|E XZt =EAMA

Optimum Design for Torque Ripple Reduction of EPS Motor

Hyung-Soo Son* -

Doo-Young Kim

- Jung-Pyo Hong

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

Abstract :

Recent automotive industry, environment-friendly automotive business in accordance with environmental

regulations has been actively carried out. But, research has also been continuously carried out for stability and improved ride
comfort of the vehicle. As a result, it is possible to replace developed several hydraulic power steering system (HPS) to the
electric power steering system (EPS). EPS has an advantage in maintenance and fuel efficiency. The torque ripple reduction of
the electric motor is essential to implement the smooth steering feel. In this paper 1/4Fractional Factorial Design (FFD) and the
Response Surface Method (RSM) by using, to consider the optimal design aimed at reducing the torque ripple of the electric

motor
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Nomenclature

B : regression coefficient
£ error

F : response function

7 : objective function

x : design parameter

y : true function

n : number of runs

nc : number of replicates

Subscripts

k : number of factors
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Table 1 Design area for FFD

AAIA EREE
‘ ' Pole arc 35 ~ 50
Beta 5~ 25
Alpha 1-~3
ﬂ b Slot open 1.5~3
Eccentricity 0~7

Fig. 1 Configuration of prototype
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Fig. 4 Main effects plot for average torque

Table 2 Rate of change of Torque ripple and Average Torque
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Fig. 5 Response surface contour plots of torque ripple
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Fig. 6 Configuration of Optimized model

Table 3 Result of optimization

Torque Normalized
ripple[%] | Average Torque[Nm]
Initial 24.75 1
Optimized 12.20 1.14
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