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Development of a Precision BLDC Servo Position Controller for Composite Smoke Bomb
Azimuth Driving System

Bon-Min Koo - Sung-Jin Choi - Jung-Keyung Choi
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ABSTRACT

This study has been done to design a precise system and develop position control algorithm to control a Composite Smoke Bomb Azimuth
driving apparatus of a BLDC servo motor. Having to Blind the sight of opposite tank, the Smoke Bomb Rotational driving system needs
instant response that is able to detect opponent appearance and blast the bomb at a short time. So a design that shows fast current response
capability of 300[Hz] ~500[Hz] is proposed. In the MIN-MAX PWM technology is used to increase the operational speed. In order to control
the blasting position, a precision position control algorithm that utilizes the integral value of speed trajectory is suggested. Also these
characteristics are monitored and assessed by the PC based monitoring program which shows the graphs of current, voltage, position, and
speed parameters .The main controller is based on a TMS320V(C33 high performance floating-point DSP(Digital Signal Process) and the
PWM generator utilizes EPM7128 CPLD.
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Fig. 1 Block diagram of servo control system.
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ol g WA S AMEE A S DSP7F W E AlF A3
B o] 3o Higto] gtng o) 744 )73k AS
& QAo ALEE = 9l FA o] 9l Elol ol gHA Al
o] N E AAe) @ A]E ¢lo) DSPo} A& T&e
Zole AHE A& 5 Uuk 18 49 18 59 AF A
off AL 5 & 5 B HE e} S A o] of] ALEH & Eo]
W A HE X274 & el

R

3.3 A7) 44
2 Mg s AR A7) & vl A8 AFA 7]
ZFAsGon 1 BENEE O 6x P} 97| HE L
A5 Ao} 7] 2] Z8 el Ak B AH(Feedforward compensation)
“°§WHQEWH“ﬂL§4%§ fAs Y 5
ATk o) 9} Zro] Ayl H o] G wiA s vl HE
NQﬂJ“”ﬂ]idgﬁﬁa%ﬂaEiHﬂﬂm
F Aol7]8 AFZ 5 E4E (DA 2} 714
Tﬂ%iﬂﬂJ“”ﬂﬂiQJ HEHMEAA HE
% Kp ,K; 4489 2Q), (3% 2t

E

I K |V %
"j)_" K"+T

g 6. vl Hg MFH oI
Fig. 6 Proportional integral current controller.

Ls+R

469



S YA LB S8 = E 2] A10E A3E

1 We 1

I stw, T+l )
K, =Luw, @
K, =Ruw, ©)

Phaseldes]

FrealHz)

ag 7. T 24
Fig. 7 requency response.

4. £5xA0)7] A

T 8o 29 SEA ALY AT ARGFE
FEE A@)% 22 2P 8| AFZ AL P4E o) 8
HE AEE Yt

G (K I(si ( 1 ( KT

() =K t=30) - (i) - (55) @

3% 8. PMSM £ X 0o AlAg]
Fig. 8 PMSM speed control system.

470

Gain [dB)

0d8

L ¥lrad/sec]

a2 9. Pl EXOIHS HEZ Fap B4
Fig. 9 Open loop characteristics of the Pl
speed control system in the frequency domain.

5.9 A0 dxelE

B A2 AL g AAHA A7) E 512uslE
7€ 2 AFAE FYs 1ms] vlct SEA o9
AA A E = P3te Ye 2 FAH ok

2% profile
—_ l RABO HRA
& : ;
5 ; : /' wwn zenu
: | AN
JigkPY : Hay A&PY 1
TIME {ms}
% 10, detsel /XMoo gy
Fig. 10 Normal position control method.
UL QA 9 Ao] W o2& 1-9ol A e} Zo] 7t
SR AEF M E AR = 29U (Profile)
o 93} =R S S5to] BE A& FF 507} 91H
2737 A WY kel B0 = 5-E A A E Al
Zp3he Rojut. o] wyle] A XA E AlFter] A
AAE ASHA A LA FAHBE A Z A
Habe Aol F A 95 Al o Ao A o) 27
Eo7HA Hol AFe FARUSE 7MA LA Ha ¢ F

%3 Azbo] E71shA ek

B A xgel Aok IR Aol gL dwrAd 9ol
P A 27l A AL RRE HETI, JET
2, BETHE ARS A 2 T2 4IRS 93 A



It A8 754X S 98 A2 BLDC A 1 9X] Ao A

P ﬂﬁ%ﬁMﬂE

SPEED {tom)

BABKAS l
i
i
i
{
i
i
!

T
t
i
i
t
i
|
¢

|
i
I
i
i

|
IEFL

R&wPL

REIY i

TME [ms)

a8 11, KorE Ix|Aof gy
Fig. 11 Proposed position control method.
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