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Switching pattern generation based on
zero-axis current for independent current control
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5.2 4 Ty TBMEFYRIVT
ARF:%GTe Sliding Mode Control X427V o ZHFH D
BRI D, TOREERRDIDY T T
WA AH L CERRAEEIT 7. o7V AR
KRR A DR % Fig11 IR
Fig.1l K07V o FREED EOE EREEN NS 7R
S TEY, Yo7 TR EIT 40[kHZ] L EAEE L.
ZOfEE b LT DO Y A 1T O .

0.16

0.14

0.12

max error[A]
o © o o
=] o =3 o e
(=] - (= == —

o

0 20000 40000 60000

sampling fureqency[Hz]

80000 100000

Fig.1l. Y27V o 7RI & eokisss



5.3 EHHREE

RRFIEOAMMEZ FHETHIEZTT 5. Fig.ll THRLILE
RN ERICHWS~A a ZRE L. TDARY T
% Table.3 |Z/~9". F72 DDISA ®D/XT A — X % Table.4 |2/
. FERIC L DBIRHIEORE R L ZDRFD A A > F o 71a]
% Fig.12 & Fig.13 [T~

FHEZB W T HEIHE L OpE RELTHZ LIZED A
A v F U 7RO A 895 Z LN TE T,

Table3 v A I DALy 7

s STM32746G
CPU Core M7
BAE e 215 MHz
AD 12 bit
Ho 7 TR 40kHz
Table.4 DDISAD /X T A — X
NI A—=2R i
WHATE 12[V]
BAEHT 0.34[Q]
R RN &7 S 0.27[mH]
et E 4
WO R 2.2 x 1073[V/rpm]
MV 2 E 2.2 x 1073[Nm/A]

Ktk AEHT 1.0 x 1073[Nm/(rad/s))
O—XA4F—y 8.0 x 1077 [kg m2)
fafg b vy 5.0 x 10~ 2[mNm]
(a) p=30 (b) p =60
Fig.14. $2RTEIC X 2 EFHIEIGER)

305000

300000

295000

290000

285000

280000

swtching time F

275000
270000
265000

260000

p=0 p=30 p=60

Fig.13. AA v F > 7T

1. &5

AAFZECI, FEEFERICE H L Sliding Mode 12 1 5 A A
OFUTEITH I ETAAL v T U TR E RS 5 Fik%x
IRLTZ. o DIEEEETHZ ETRAICRGZITHo 220
T&ED. Flhp B RELTAHAILETERDODF XY 7
KREL DD LY v /XX MRS FTEE & 72 5. DDISA DB
D o020 DL Y 30 DPWEDFHPEEITNEL A,
F7260 DEFITREEMEZDDIET ¥ XV > T ORENK
LB ERDND. FIEAFEORAMITERKIC
BOTHMERTE . £7-Sliding Mode IXH 7V o Vi
MOERELRL 2T 5. o) o VR E H HRREKR
XL THZELETERDEE (T XV )TN SL< 7D
k%/‘ o b—T3 /ﬁ)%ﬁﬁwubf; —ﬂ’iﬁﬁ k—'fﬁﬁﬁ éﬂf
VN2 PWM il & [R5 OBREN AT 9 121X 40kHz DL EoH 7
VU TR NEE L e Bbh b,

SE 3
[A] LA R, BT R, ORA M, de ERL A
B, BABK  CHALI ENRIATA TV

V=R T I Faz—HORE", H# 34 [FIHARR
v NERTIGEERS,  1X2-06, (2016.9)

Keita Akiho, Yuki Nagatsu and Hideki Hashimoto : Study on Sliding
Mode Switching Pattern Generation Focusing on Neutral Point

(2]

Voltage , IEEJ International Workshop on Sensing, Actuation,
Motion Control, and Optimization (SAMCON2018), TT10-4,
2018.3, Tokyo.
Vadim I. Utkin :
IEEE Transactions on Automatic Control, Volume 22, Issue 2,
pp.212 - 222 (1977)

Ahmet Cakanel and Vadim 1. Utkin : “Frequency control of DC/AC
inverter”, IEEE International Autumn Meeting on Power, Electronics
and Computing (ROPEC), (2016)

Chiew Tsung Heng and Zamberi Jamaludin and Ahmad Yusairi Bani
Hashim and Nur Aidawaty Rafan, and Lokman Abdullah : “Design
of super twisting sliding mode control for single axis direct drive

3]

“Variable structure systems with sliding modes”,

[4]

[5]

motor”, 14th International Conference on Control, Automation,
Robotics & Vision (2016)

Satoshi Qgasawara and Michiaki Nishimura and Hirofumi Akagi and
Akira Nabae : “Current-Controlled PWM Inverters Having High
Speed Current Response and Low Harmonic Currents”, The
transactions of the Institute of Electrical Engineers of Japan.B,
Volume 106, Issue 2, pp. 89-96 (1986)

Katsuhiro Asano and Shigenobu Okada and Yuzuru Tsunehiro :

[6]

[7]
“Evaluation and Improvement of the Current Control System with
DC Brushless Motor”, IEEJ Transactions on Industry Applications,
Volume 108, Issue 11, pp. 1033-1040 (1988)

Y. Ono : “Control system of DD motor and its characteristics",
Journal of the Robotics Society of Japan, Vol.7, No.3, pp.254-259,
(1989)

KA —HE, HOHE, A B2, BASHK O ROEE
R oEtERE R v o — X ORRSS- b & Y
BN X HHEREM B, 8 19 EIEHE BTS2 T
LA VT 7 L— 3 VERRETRS, (2018.12)

[8]

9]



