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Research of Electric and Hydraulic Scale Systen on M ovement Control for

Adjusting Plane EquipmentM odel on Pipe Fram
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Abstract: The position control systen and itsprinciple of electric and hydraulic scale close-loop systen were analyzed, the math
model was put fomward The raisingmovement of oil cylinder and its scale close-loop systen were smulated usingMATLAB.  In order
o mprove the perfomance of systean, the PD controllerwas mported, satisfied effectwas got, which meets the denand of undewar
ter engineering

Keywords Adjusting plane equipment Model prototype, Electric and hydraulic scale control; PD compensation

0
, 2 000 ,
’ ’ l
13 , 60m
2
2.1
, D/A
’ L(s)
’ 1(s) , A U(y
.V, Ko ., ANV
) ’ 2_ 2
1
: 2008 - 01 - 28
: 863 (2002AA 602012 - 1) ; (HBUFT05072)
(1967—) ,

: © 13224501869,
E- mail: jwzh@163. com



1 . 63-
M , kg f
Q(9 Ky N; B N- s/m; K
s = - 2
S I & Z.s (2 N/m E
5+ +1
('ov wV 2-5
: Q(9) n
3 .
mis K 3 QG Vi Ay _A .
( ), m/(s A); w, Q, _\'/ _Aly_Al (8)
rad/s &, ' .
A m; A,
2
0.5 0.7 s m
(2) (3)
| = s (9)
+
(1) n=p-p Q :—leQz,
(2)
p =0 1
Q. =0 Cy(x- %) ][(psﬂl) (10)
(3) p
X ,m;
(4) q —14
(5) J2(14?%)
2.3 :
Q =Kux- Kp (11)
Q, =Cx 2 (ps - p) (3) Ky 0C® T R _% (12)
p ° v p ax
Q, =Cx, ]pEZ [0} (4) K, =0 Cf (x+%)/ Ja(p, +p)p % (13)
F ’ ms' . C, =2C, +C., V. :Vl;nvz, A, =A, +
Q. m’; 1+,
X, m A,, :
w MY +B, y + Kk,
Q= y E;Ay y (14)
, W =Ttd, m;
Cd ll Y(S) = vax
p . kg/m’; VeMss+(VeBb +KoeM)sz+(K5Ve +Bb Koe)S+K0eKv
Ps , MPg 4EA, 4EA, A, 4EA? A Az
. , MPa (15)
P , MPa Ke =K, +C;
2.4 ks =
Q V; . ) 0
= =Ce(p - p) +Cup + 0P +AY (5) ‘
2~ 0
2 (b p) - Cup +2p +ALY (6) Ae
5 ~ i - R ec B Epl 2y (15)
: Cic ) Cec ; V1 ﬁy
. m; oV, , m; E A%
Y(s) = £ (16)

2A.p - 280 EMY By +ky +f=3 F (7)




64-

37

&,
) X
Y,
Koy
Y(s) A (17)
X(9) s Z,
sC +2s+1)
n n
, 2
Xo(s) S . ql— B Xi(s)
ML K, 52 428 54 | % 7 20 A1)
T A s(ﬁ&afgnmy
HABKR i 75 i Bt
&k
fr B 4% % 38
2
2
Ke KoK
Ae
69 "¢ 3 ¢ z (18)
S+ 5 s+1) (5 +75s+1)
wV v n wn
Ke =K KoK,
Ke
G(9 = 2 : Z (19)
S(az + 2VS+1) (;2 +w2n3+1)
A\ " n n
3
3.1
1 MATLAB
) 3 3
: , 4
1
KC wV wn EV En
1.79 182.58 10. 853 0.6 0.1
201 o‘ox.,:..w‘z«:.wn.o..oi-mow@: 40
'SE‘., s| - of-
10F--1- l,g
s - I [
0 40 Stable loop!
i i
e i -as
-100-1-: %] -90}-
5] i L §"35P,M:lo.ld=¢
220 . 1 _180Frea:12.7 radiseci i 3
-0.8  -0.6 -0.4  -0. 0o 10° 10
SRl i #/(rad-s)
(a) H $0Z M (b) HE

cl I on

5 6 7/ 8

0 1 2 3

4
B [a)/s
4
3.2 PD
PD
PD ,
) PD
) PD
PD :
( de(t)
u(t) =KF|: e(t) +_l Je(t) dt+TD edtti| (20)
T,
u(t) e(t)
Ke . N PN
£ kT (k=0,1,2, )
E[e(t) de Ty e(iT) (21)

de(t) e(kT) - ef (k-1)T]
dt T

T

U(KT) =Koe(k) +K, 3 e(T) +K, [e(KT) - e (k-

DT ] (22)
k , k=0, 1, 2, ;

u(k) k :

e(k) k

ek-1)  (k-1)

K ,

K ,
PD
(1)

K =Ko T/T;;
Ko =KeTp /T

(2) :
Tll TI

A t rved WW. t



, , 3 : [D]
(3) , 2004 34- 42
), , 4 .
[D]. , 2002: 41- 45
’ 5 : M].

, 2005: 227 - 228
6 htp: /www. mpapower. com/cp. him [aL ].
, . [M].
, 1995: 51 - 154
8 Takatshi Nishimaki, Naohiro Yuhara, Yasuji Shibahata,
etal Two-degree-of-freedam hydraulic pressure controller
design for direct yav mament control system [M ]. JAE

> PD Review, 1999, 20 (4): 517 - 522
PD ’ 9 , , \ M 1.
, 2006: 73 - 8
—_— PD 3
( 51 )
6 , Ko =250; K, =1200; K, =2.5
141 1 ’ _
L2 [J]. , 2005, 9 (30): 257 - 259
Sfim—————— 2 : : .
08t [3]. , 2003,
Fost]i 24 (3): 1189- 1191
0.4 . 3 ) ) :
- [J]. , 1999, 15 (6): 472- 473
G . ‘ , , , 4 , : :
¢ s e, & = 3 [3]. , 2001, 6 (2): 103- 105
5 : : :
6 PD [J]. , 2004, 12 (4):
PD , , 379 - 382
6 s , y .
[J]. , 1998, 14
(3): 178
7 , .
’ [J]. , 1998, 21 (3): 204- 209
(1) : 8 ’ ’ .
(2) : [3]. , 2000, 23
(8): 842- 846
(3) MATLAB , 9 , , o cT
PD , [3] :
: 2000, 9 (4): 235- 236
, : 10 . M].
, 2005
11 , , . CAD-
: . M. : CAM [Jl. :
, 2007 (4): 427 2002, 37 (5): 367 - 370
AcC 12 , , .
[J]. , 2007 [J]. : , 2005,

(6): 38-39 35 (3): 287- 291



