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Abstract

With the development of the society, the technique of hydraulic fluid control
and the technique of computer control are making high progress. High speed on/off
vﬁlve is an excellent conversion element which has been developed since 1980’s, 1t
has many merits such as high response speed. good ability of resisting contaminated
oit and capability of assorting well with electro circuit. So High speed on/off valve is
a promising digital valve, and it 1s necessary for modernization of industry to
develop this digital valve.

Intention of this article is for the sake of further enhancing response
frequency of high speed on/off valve, lowering its response time, improving its
performance. On the basis of the theory of high speed on/off valve, this thesis studies
and analyzes its construction. work principle and magnetic distributing. According to
its electromagnetism characteristics and machinery characteristics, we established
the mathematics pattern and then turned the mathematics pattern into linearization
and converted into the transfer function pane diagram. Using the Matlab with
Simulink software, we converted the mathematics pattern into simulation pattern.
After filling number into parameter, digital simulation is put into effect by
Runge-Kutta arithmetic and all kinds of simulation charts are created. Then studied
and analyzed every kind of parameter of the influence of the high speed on/off valve.
By the optimization mean with ITAE criteria, the high speed on/off valve model was
carried out parameter optimization, we can get optimization parameters. According
to different parameters, we have made three teams experiment. From the experiment
result, we can know that digital simulation was very successful and performance of
the high speed on/off valve was enhanced. Finally, we created the new high speed
on/off valve which was composed of the high speed electromagnet. lever machine
and taper valve, it can more satisfy the need of the industry control.

Author hopes the thesis's researches can do a littie for the development
of the hydraulic control technique, and the combination of the hydraulic fluid

technique and the computer control technique, Author also hopes heartily the
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hydraulic control technique of the our country will develop quickly.

Key words: High speed on/off valve, PWM signal, Mathematics pattern,

Digital simulation, Test.
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.M—ﬁﬁﬁ—ﬁﬁﬁ#%EE,M=M{J%;

k— PR R SHEEEENSRHRENE, b=-S+k,;

3.3 BEING

IS TR R B R F B R R A B T o B A B R, S T 3K 1
FHFHREABGER T SHREL AR FRUNER L. FFEFHALDFrEETT
KEMGEH . THRRBURBEIASE:; BT RETXBNEFERY, FH
iR ER M R,
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F4E BFEAXBIEFLE
4.1 ‘Uﬁ'EE{]%K*ﬂiu*ﬂEmﬁmmm[za]ps]

4.1.1 {FERELR

PRI R R0 58 HAR RN TRAH X0 2R,
DN S AYERRE A TR, BHWHREXESA AT RIS
f— AR

4.1.2 Y¥HE

BEGEREAREESERE-NYE, HEEEFETEHLEX LR
WIRHATRIIOIE R . SRS RIARBRER, SOr i BT N R 45
MU E R E MBI X RHE Y —FBERR (A FR. REFEL) k6T
7, AHEBANRENE, EWAN EHREWIAEN. B85 TEEER, 7
DUZEAR 4 R 1] P S AR S SR AR IR K TR B AR AT R MR A, TR
BEEXCEHERNEE, EEMHT, TURASMERNELIE.

¢L3ﬁﬁﬂﬁ§

HEI G EREFRYATEPREAOURE, R AT RE AR
R AN RAURLRYE, BT URREPHOY . ERHTE
LR, EHEMATYRECTHYBRERRHTHRAN, NHEBEHE. B
GEMEAREE. BE. o, RARERNSE. UK. BUER. mit
UL ERBTR SOHT R HR . SRR, HaEgnPEas, &
R, Bk, TEA. WENGET L TR RN TR.

4.2 ‘[ﬁEER,[_;_F[M] [23] [25]

MATLAB 5 SIMULINK &4}
MATLAB 2% H Math Works 28] F 1984 EHEHR B —ER{EWHHEHRYE, &
HABMETFATEME, T EIMBES. k. &t RS TIEEERE.
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AR i e A

Bahizdl. FEAR. BRLeBESETREtENERERTE. TEAR
BFESTNEEL R AR, R0 B R A& 2 R SO L
SRR AP BT, BOHTT HHER

SIMULINK. 22— B A RFEMTRE, HRASHRFR. £
Simulink RER, oA EEHAERE. R—FEESBELHEE. TRH;t
T BRI, R FH RSG5 Ry R (E e R B e
BIER, B MATLAB R4S &8 - TTLAR A MATLAB F B R,
BUEMRE, WEHEIR, SMTEER. eERFHEEREAR—
BEAME, EATEDSHMTE “BERE" , TENETREHAERE,. 4
MRS, RRFMANATRAINEBREER T ANEANTE
RPAMIREA.

4.3 HEMNFERT -Irnm}[zs][za}

WHEIGEN ML ETURRINT:

1. R AENE, BEGHEBR;

2. WEWH, FREBUGSRAT L. BFEGEENTEARMHELSH,
HEARNHE RFEMLFEM SR,

3. MEEE: RIERERARMIA RREERENETR, KRYHEE
BRAXARAIHRN T, HEMUHAE, SHASH. TEREETN
B

4. EEK. mﬁﬁ%ﬁimﬁﬁ WENER, XANRGEETREE
PDHETA, BHEFHRUKEREET R LETHREFRA TR, HERE
RGN B,

5. WE: WERBAEAFMEREE, #TRY, FMCREE.

6. MELRMT: RIBRRERF IR Bl g 2Tt &
BH RO, RIESTSEREFREER, TREANSFERFHEB I
TREFS, HHTHNRR. REUETES TRMLRTLRRE, AR
KA, MAEFTELRELNMLRFRENZER, AWt IEMKE T 58 .

B 4-1 Fris, AUENGEIERER.

20



EHE LRFHEFARI

(GARERGRANRE- ] BAGE]

}

. ST

RS |- | e |

i

| GEUEEE || B |

[ %&@ |

s cowm o o wm L s wm
. HEEHPRTERT R e 7 9 S - 9 o . ?
RS AR~ ST - R

| BESR|

B4l AR R
4.4 HEHGTRRENET

4.4.1 {ARAEELATE ST
1R Simulink F &L AR LN EAER.

. BAeMBERETCRBAEY, mE 42 iR, HEMRRE SEE

ANEE, 8dEERTXRGEERER, SHNESHRESEER,
| Bl

| p| RO -

Ll ENRENER i
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4-2 HENTEREET

2. ARG AR YR IR 3-9 i IT 5% R A (8 1 77 1 R 4 4B R O S MO AR B AR AR,

2]



RXBITRFRL¥MRT

BEE 43,

LLIE i R i)
x D e e LT ERE
0l rxn-& ...w.nmmp_h .r'—"-jm.l wm.,_mﬂ e
Ty -8 o] 1 ”"'] .{. _.._'.E""'“] -11 T
i i -,1M e B | IS « It | D
MA BT I-R Transdes Fen Tiateder Frni ) I a
|
«:_:_:..-:-u l-‘ [i.-dl]q i
umnﬂm Ervis
AR R TR R R

B 4-3 BT BRI

4.4.2 FRBRBEGE
BT E AR Y E, AR ERRAGNEREE AR

EBH.
L.

2.
3.

35 K, RICABMERCCAR, B 200,
LA S W RS, BUEH 4.6;
M, W ER, BEY 0. 260 Kg

BT ERIE R k= “:—knff— =3.0kgf / mm =~ 30N/ mm ;

5. N ABIEE, H{EH 1000 [;
6. MAESHEE, ﬁ)\{%‘%%ﬁﬁmﬁ{%‘%, %ﬁﬂ%ﬁﬁu@ 4-4 FiiR.

Ba-4 BAUMKESHEE
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B LS IR 2 1R 3L

PEBR P AAS R, LR i fhekm i 4-5 Bron:

& OPH AMIE G5«

!|JIIF1I1|1”||'I|{I.|FII"L A i

B 4-5 RIEIT R0 5 2k
4-5 P, BMIERTHRNE, £4701, ABIRTTHRRLAER,
ARk,
B 4-5 MEFF R ME BT RS, B2IE 4-6.

B 4-6 W IT B0 B s oC A

iAW TiET MATLAB RERF, MASTTHEEM, KRAMH S
kAR, WEAENSK, WRENEF “HE.n” WF:
A=diag(P(:,1});B=diag(P(:,2)};
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B E TRFE I R X

C=diag(P(:,3));D=diag(P(:,4));

m=length( WI1J(;,1));

WO0=zeros(n,1); W=zeros(n,n);

for k=1:m
if  (WII(k,2)==0) WO(WIJ(k,1),1)=WII(k,3)
else W(WILJ(k,1),WlJ(k,2))=WIJ(k,3)
end;

end;

Q=B-D*W;  Qn=inv(Q);

R=C*W-A; VI=C*WU(;

Ab=0Qn*R; b1=Qn*V1;

Y=Yt0'; y=Y (nout);t=10;

N=round((Tf-T0)/(h*L1));

for 1=1:N;

for j=1:L1;

(TEERRAM ers-EEERERR, KBY =AY +5y,)
K1=Ab*Y+b1*Y0
K2=Ab*(Y+h*K1/2)+b1*Y0;
K3=Ab*(Y+h*K2/2)+b1*Y0;
K4=Ab*(Y+h*K3)+bl1*Y(;
Y=Y+h*(K1+2*K2+2*K3+K4)/6;

—

end;
y=[y.Y(nout)];
t=[t,t()+h*L1];
end;
[t.y']
plot(t,y)
orid on

4.4.3 AN EHES
NERGHATIHENNE, ERKGEFTERENM ER—FERE, T3




A EL N BN e s 147098

BHRETELTFA . )

MBHERER@-DP, ATURBES—EBZNERTELE: ARHE
f, ) MEHHAERAE 7@,y KA ST, R aitEER S5, X
TURREEVTERE. CrRBERERN:

( h
Yien = Vi +E(K1 +2K, +2K,+K,)

Kl :f(tj’.::-yk)
h h
1 K, =f(rfc +'_2“:yk +5Kl) - , (4-1)

h h
K, = f(, "“'i:}’k "'EKz)

hK4 =f{, +hy, +hK,)

T LRENH U s —FEEE, AP/, RERRAN, B5%
SRBHLMEBEER. RANERFRL 44298 “fE. m” .

444 BEFEBIREMHA

Bode &, BIJFIAXTEAARE], RTUFAERHMAMNREDIREN.
KBE3-10 PR SHMAARGEE, B3 E 4-7 HE T < W B EEE T ER.

P I L{ v
3 QOO0ISICA2H 25 19%H

K 4-7 BWETXRBWEEHEETH
] MATLAB #3445 bode(tf(num,den))&r4, A LAY Bode B .

[k
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Bode Diagram
| S i | Frequency (rad/sec): 740 :
0 e 1‘ Magnitude (dB): -13.9 .

Magnitude (dB)

-150_;..._

R Systern: sys
. .. Frequency (rad/sec): 740

| Phase (deg): -180 -

Phase (deg)

10 10 10 10
Frequency (rad/sec)

4-8 EHEITK@ITHERL Bode T EE
BT & 4-8 BT X IR I RS Bode HE R, WM EEF X RAABLLAEE
y=67°" , WBMEIE K =13.9dB, WRAFSHAHFRE.

4.4.5 BIRFXRBREBSFES N
HAEREBEITREREAN

0= C‘A!zﬁp (4-2)
J2,

A C,—RMEBERE. HL0.67~0.74;
iR AR AR
EEIT R B RS — R kR e AE S REAT T RENE, At D — RS
R 0 B b A 3X — R B kb A B (] T30 R Rt 2. BERIE
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FF 5% R S R ok 9 s 7 VS R A T 2% W B U A ) R S BRI ) . R —
A I S P R T B g SR RN A RE . W g, HRATF
WEWE, HR@-3)TBRE—TERANTSRES.

q=q,t,/T 4-13)

S, STARMT 2 hi%t. SELNBRREEEE o
<1, /T <1, HAFRBITXHAGER, %4TWENTRTETE, 7
BEK, T | AP, SRR TR AL k.

it 43T, EGHA, BRI ARSI T T
Bk, WIE PWM RS TE R B 2 A T4 U AT B
M, B B T X B B R G R BRI B — R
BB R, BT RBRAIERGN TEER, Wit o
PR EAL, SARSEI AU R A 5.

4.4.6 BEFXBIFERR

FEA FE T R RS BB AT HENERS, FSWEFA Simulink F1)
FERER~LEAMENES, {55 REBE Simulink 1 EARME 4-9 Fiox,
BRI IMEE, 45 4 E(E S (sine signs). 775 T (square signs). ik
15 B (sawtooth signs)FPEHLIE S (random signs). EFRBTH, BT XIGET
HERAGRTEES, TRRMEFrequency) 24k Hz, AESHREWE
4-10 foR,

wmea) .
oo Sighal Generstor’

B 4-9 Simulink {55 KL FEHR
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REK, BILEhIER B, TRIER 4-19. B 420 F, LKELE
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n-1
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