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The design of direct current motor place srvo systan

NG Yang, YE Xiufen
(Harbin Engineering U niversity, Harbin 150001, China )

Abstract: This pgoer has taken the driving motor of mechanical am as the object of study and has
alo designed a closed - loop position control systan for DC torque motr, which uses the analog revolving
potentiometer as the position detector  Firstly, thispaper has studied the principle of position control and
howv 1 realize torque control Furthemore, a suitable control method for this gecial systan ispresented
Based on the design indexes and the torque of an gopointed load, thispaper has slected aDC torque mo-
tor and the corregponding mechanical part And design the hardvare and ftvare of the systan. In addi-
tion, thispaper has conducted the research about the non - linear problenswhich gopeared  this s
tan. Aiming at these no - linear problans, which severely affect the control accuracy, the mprovement
progran and the compensation method have been proposed This systen has succesdully realized the
loaded and idle control of DC mott

Key words direct currentmotor;, position control; load; idling; non - linear factors

0 1
, 1.1
, (1)
.o (1)
1 L 1 1
' A n(r/min)
Ny
' Ny2
! No3 Uai
Uad
Uo3
12008 - 11 - 24 »
Tao T Tz Te (N-m)
(1979) ,



68- 2009 2
UN Rad +Ra '
- T=n -An (1)
KPy  KKPy :
n=0 ,
s Td 1 4 2
, (2) 2.1
U,
Ty = Kan =K ly (2) ’
PVM ;
1.2 3
MCU
B R AN (SE A Hl S 15) "W
2.2
, (3) ,
0. 05 0,05
M = f d, = J (x +1)- Sl - %10253x9.8¢
0 ) A /D
(3)
_ 4
0 037 367 4sit N- m, Sa——
_ A AR [ 7 BM s (2 bl
, 0 0373674N- m, Wl g | ho 5%*52}1 Eiii) |
90° o S| LA | @ AT S [ % ™ bl
' u 3 ~ & (S
Q 037 367 4N- m : oy i s LA f
S -05 s 38 ) A
. 10 2 A/D|  idel | 300 # A% k38
’ Q 049N- m, TLC1549 [ i g | (et e i)
2
4
3
:PD A /D
2 PVM LED
1.3 , PD
6

A /D



. 69

2009 2
A BFRERA)
800
3 700 vi\\‘
600
PD,
o i
; 400 \
300
200 \
! 100
; n ” , o N . ‘ . ‘ ‘ . . %ﬁﬁ
-100 -80 -60 -40 -20 0 20 40 60 80 106
7
A RHIEL Tk X G
, -90°  +90°
1 ”‘ﬁ*"x‘f% EL2)] [ERBA D AN RRR] | Y A D
]
TR A PID BVE OB R A /D ,
[ - A RMRHL R 0 A D y
EDRWMEN E[1], E[14£\ E[O !
L : [ ]l ¥ PID 427 1024
e A b L
ELT ] [3cFF 72 PWM B2 LR AL ,
i CERL :
FEVAR 2
LG “Hheie” A PWM [HELL
200
5 PD 6 V.
160 i
4
4.1 -
T
40 —
’ Al % ili s
D 20 ﬁo ?o Sb 160>
WDD35D, [ iE# = 4t ——sin |
118, +0 5%, '
8
+5Q A /D : 10 ,
TLC1549, , 8 ,
3 1
sin ( ) ,
4.2 sin
, 13 S'nﬂ
A /D , 7 ,



70 2009 2
4.3
5
, 5° )
: 5° : A /D A D : AT89H2
A /D
. AD o
472 A /D , , +90° - 90°
472 5°,
5° '
) 0, =0%, 1 2s
A /D 469, , ] 0°
+5° 472 ' ’
, 472 +5° E\S/ACA
(4)  ,AD o
1 Q 351 562 5° 3Nds [
1 1] L]
0.3515625 > 4% 3 (4) 1°, 4 7s
(4) , 3 :
4% 469 (1] ’ :
(5) [M]. , ;. : , 2004
, 6 [2] , . 51 C
[M]. : , 2006
5 +4722.—-8jf9 =6.054 687 5 (5) [3] CATME AT89F52
[M]. , 2005
' [4] , . Keil ©GLV7 0
’ UV ison2 M]. , 2006
’ ' [5] . M].
, 2007.
' [6] [M]. : , 2003
' ' [71 [M]. :
PAVM ; , PVM, 2006
; (8] : M].
) ) , 2000
( 54 ) ods and design o Pecification[ J]. IEEE Control Theory
' Appllication, 2002, 49 (1) : 46 - 53
[6] Kian Heong Ang, Gregory Chong, YurLi PD control
’ gystan analysis, Design, and Techrology [ J]. IEEE
[1] _ Transactions on oontrol systans Technology, 2005, 4
D] 2006 (13):55- 57
[2] ’ o [7] Wen- JuneW ang, Hwan - RongL in Fuzzy control design
[J]. /2006, 28(1): 34 - 35 for the trajectory tracking in phas plane [ J]. IEEE
[3] . Trans on Systeans M an, and Cybemetics, 1998, 28 (5) :
[3]. ,2005,35 SJP(1): 248 - 252 710- 718

[4]

’

[J1. ,2007,33(2) : 45 - 47,

[5] P CaminosN Munm PD oontmllers recent tuningmeth-

(8]

(31
,2007,19(4) : 815 - 819



