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e, FE BN R () BEN AN, BIEEAR CHARFAE, T8
W pEIE A RE, ML RS e A IR A L, FREEAN 9, W
ERk FHERR RN,

EBHE&W%EH
R IUTX R, S EREEE A

R ()=[h(t)+L,]tan9" (33)
T B e 2 i ) 25 BRTETARL S, (o) Py k2 B
S,(t)=n{h(t)+L,] tan* 9 (34)

BEFLEAR A R, 1, WSSFLEF S, A R,
phim Mz AL s B, s AR fE A S,
S(t) = min{5 (1), 5,} (35)
(B il M A R R 5 A — RS UE, Bl =P, MEMENEN
HEW, NimEmERRETHAR, BERESHEAREONO A

O(t) = CS(1) JZ[PI“}_E] (36)

P
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6.1.3 MRIEB IR
5B —F p A RIEIR AL, SR E AR A B AR, AR Ar 5 [H]
B P9 ) J 7 (b ] e A\ ROEE HH A R B ) S R SRR T R WS
Fe il ZE 2E N B BRI R B m, = p (DA, M I 85 7L AR ST S A B R BN
m, = p,O()As . Bl Ar B (8] BUE A B8Rl A 28 1k &
mit+An) —m(t) = p I(H)At — p,O(t) At (37)
A 16 A R 2 T ) Ay 3

opy(t) _ 1 =
o~ Al —p.00) (38)

BRAr (3) o (7)) 0 Q14) T CARE R ¥ () BISR ALY

P(t) = f1p(0)]
|10 - ca [FRO=P0
\ ol
ﬁ§ﬂ=§uum—mum1
SRR 1 i ) 2 P(E) » 35 Pt) B BULTR A PG, ) » B R IR A5 2 1
SR R BRI, Rt

(39)

min Z (40)
SR i 5 B A A i 1 o e Y A

6.2 HRAIRIRE

S BRHE 1 B T e I 5 i AR B A B 2 AR R 2 i 2 Fal kT AL EE, 793
RAR ML AT E . 2P, 2 FEORzalh e SRz 2| T 1k aA
WIHRART AR EREE R . T BN 2 5 LR AR ER 5

18
7

o 1 7 1 4 g B 7 B ; L5 2 75
168t rimedl ) s

B 10 Dt ERAaxRE B 11 $HEL X RE

I HRZESE, TG EM S RN EER, RACHEENESH
WG, BEEMTEDREHRERGEARD. 5T HE/KT 100MPa i,
MERE NS, N RFEAN O, BHmEEARRHET . BL0.01 KR
EiWHiEsAEE, EBACRREE, EENEDESN R

RAFE AN 0.0273rad/ms B, SR B R REREE 100MPa £ 4, FF
FEILBHAT/MIBEE | Fiksh, 133 1000s fURERFAMA, EBER AR LR R EN
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e 18 5414

i) (thms ) :-ciﬂﬂ'n
B 12H8FEER0. 0273rad/s FIERERTH
M E T EUE HE R R AR A, BN R I TERIGE AR )N B ) B N A
/NI FE (R B BT, 2 f5 B (8] 9 FR /172 100MPa BREL SN AE 1L, HahiE R,

A HUR AR A R ARy — B R .
. EE=RRERES SR

ARG R B HL R S A R RFFIRE, RS A L s . A,
VR 1 SR e ST R 368 DA T v e )97 1) 0t R W S T 1) 1 1] o 8oy SRS
AR AEIE S M R, oAb, 3 e R R T LA E A R

7.1 BHhSHHBERA A

G b A g, fhih RS A E E R ES A E o I E . B3
AU P [a) AR R R A, SRR, TSR i 2 HE r, s o H ST,
Hil, # o FEEARERSHLGSENREDSES.

VS 0 S, 7 AV S ) T ) ) () G, b A, e et O
S5HEmAEE, 58 ABEE 10 . -1 N 0 R AR AR ], s
1 fE¢ = O ZFFaAmE s, WEahmME 2 70 ¢ = Ar BEZ0FFERm T, B A5 /- ot 6 1 o8t 5
B (][] PR A A

38 22 199 1 et A e P ek () B, R (0] PR RE T IR R E S L o [E TR
EWENIRETE100MPa . V55T (0] B 2= 5500 45 B a) pg A\ i it 6 1 HH A% B ek il
B, M B T B P BRI R g . 2 ek A S 0t B[] 1] BRI TE O ~ 50ms Y
A, SI7ERT [A] (8] B§ 43 31 4 12.5ms.25.0ms 37.5ms - 50.0ms I B 4L 10 B 13-

2 4 B ] L1 12 5] 2 & ] L} W 12
B4 1)t 1t # i (time) 0

13 B}{E)jElfE ¥ 12. 55 B[ER E 14 BHE)EMEY 25. 0s B ER
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L] £ i ] A i LI o ") d T

B g [Uma) 1 B j{irma)

B 15 BfiEER = 37.55 [E5& B 16 BiE @M T 50.05 E3E

Ay b EE AT, 2 i B G A i (] 8] PR AE (0 ~ 50)ms N ER{LE, B
37 e s e B T PR Bl e R ST )
HEGRZETR Z, @RISR
miZ (41)
A LAA3 3] A 7E 0 B 100ms 2 [A1FF{kRS, FRSRZEfets Z fE bl £kt T

0.7

068 %,

] "I 1o
1 M in

L. s ! ek e ik i &
i) Lt a0 i 40 a1 60 o = ] 1] 10y
GEAS R (b )

E 17 HEfREE T e EEEETLE

MBEFE] LLE H, ERREAE 50ms BHITAR, HRiBRZEETRR 2 ABHDh. 7E
50ms PHTHGETEE. W LB EIE R 8] Az = 49, 1ms
7.2 BIOUREMRSIA

TE i S0 I SR Mg R SRS S, 7E R A BREE AR b 25 FE R e . PR
I W TAE R, WEEM{ERR P, B P, > PP AREEAE RN, AT

FERARRIRENQ,, miRETTHEANE

5wl \/l[P(!}—P:{f}]
P

(42)
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LEENENEND R <P, BERCH. tehf, PERE TN NE
b5, Blmin P, P, , BIEEERP SNEREAEE 0.

B 2R ¥ E 7 B E R 58 9 102.25Mpa , 3 F 79 0.056 rad/ms » Af = 49.1ms
3 1A

l||'.'|,3 eits G e AP S e

102 |
LA

101

14 #:(PMpa)
=

=

&

w
=d
Lo

1 2 3 4 5 B
i ] (t'mis) <10

B8 EE@sETERETELE

I\ REEIVH SHE

8.1 REMMA

I ESCRr SRR, IR 2 EHEE, BRIV .

2. USE—ASEDNEG, BREESE, BURATHE BT .

3. KAZHEMEREL, RECRPEEE, Skl s8R L.
8. 2 AR

1, B ETE R AT NS REANIASEN, SRR s EE e
— R EEAF L.

2. i ER M bk AR B R Ok s i PR R A R
8. 3 HREUAUHMES

mEME ] EEMESE, MFK, /EJym RS SRl mEmE e
BRI O, R E AR S e R AR Ak . A
SCRRT SR R B LM SRR —E— W R Gt v 26, B aiml bz s —{Ua
HL P2 R Ik BT S 2R 9 L e T AL S L 1 SR B B R G5 AR UM S A .

L. BF3CE

[1]FE &k 2T AMEsim f5EmHlE R IR s o RER 0 W52 (D). 2017.
[2] F . & FE e s el = s i 2%t i 4% 11k A2 s #0 fR AL 5T (D] 20186.
(31363, BEaw. BulEadraat (M. &S EE B i, 1998.
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[4]F (1], BT [2]). ZF MATLAB BU /2 MEei | TRE(J]. BiEH AR SHLUE,
2017 (5).

(512 Shh.  SeihbL e 42w L B i s B 28 4 4% b S B A 9 (D). Jbmiae
i k&, 2011.

B

Hﬁﬁi_‘: &ﬂEE“EﬂjtﬁE

1800 t=(. 3-. 7650) /-1800%i+. 85;
3500 t=(. 3-. 7650) /-3500%i+, 3;
1800 t=(. 85-. 7650) /1800*i+, 85;
9000 t=(. 4-. 7650) /~9000%i+, 4;

TR A ) R B

c=0. 85;A=(1. 4/2) "2%pi;

rho=@ (x) 0. 808538164 (1+ (0. 6410 ~3%x) / (1+1. T#10 -3%x)) ;
P=@(rho) - (90071992547409920000%rho-72826643121816530000) / (15312238733
D596864%rho-16T7501279180178019)

gchu=@ (q) 100%q. * (q<=0. 2) +20. * (g>0. 2&q<=2. 2) - (100%q—-240) . *(q>2. 2&q<=2.
4)+0. *(q>2. 4) ;

V=(5"2) *500%pi ;
k=[1;

result=0:

delta t=.01;

t=. 2875;
p0=100; %% Ham
mO=rho (100) *V; %)% &
ml=m0;
% min=inf;
u=00;
3=0;
h=0:q=0:x=[]:
for i=0:delta t:100000

q=q+l;
x(g)=i;
vin=0:
if h»t+10
h=h-(t+10) ;
end
if h<t
vin=(ckA* (2% (160-p0) /0. 8696) " (. 5)) ; %k AL
end
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h=h+delta t;
m in=0. 8696%vinkdelta t; % A&
if ux100
u=u-100;
end
vout=gqchu (u) *delta t;
u=utdelta t;
mout=vout*rho (p0) :
delta m=m in—mout;

% delta m
rho now=(m0+delta m) /V;
p0=P (rho now) ;
ot g B
k(3)=p0;
m0=m0+delta m;

end

plot (x, k)
%plot (k)

e B =1 Rt 4

rho=@(x) 0. 80853816% (1+ (0. 6410 —3%x) / (1+1. T*10 -3%x) ) :

P=@(rho) - (90071992547409920000%rho-72826643121816530000) / (15312238733
0596864%rho-167501279180178019) :

c=0. 85; % B[] R FLL 1D

A=(1.4/2) 2%pi:

A you=(5/2) 2%pi; %ilfLrEDFR

H=5. 8446 ; e T R Y A o

Vmax=H#*A you; Y A A A

M=Vmax*rho (0. 5) ; WA s o J
V=(5"2) %*500%pi ; %o B A
m0=rho (100) *V; Yo g s 301 AT e e e
delta t=0.01; %t

p wai=0.1; %lfLAE

theta=x1sread (" f{F1-MFeihgaheE’ , " sheetl’,’ A2:A629°) ;
r=xlsread (" fH{F1-"N5Ei4R LR, " sheetl’,  C2:C629’);

L0=0. 7/tan(9/180*pi) *2. 5/1.4; % MREWIEREE CHTEHETA)
A zhen=(2.5/2) 2%pi; %El{EAYERH
A kong=0. 7" 2%pi; g0 L % JE T 5
k=[1:x=[1;y=[];

al=xlsread (" fRH{}2-¥ RIZZhHH LR’ , ' sheetl’,’ B2:B46’ ) ;
bl1=2%ones (156, 1) ;
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cl=xlsread (" fH{-2-%fiz5hBh £’ , ’ sheetl’, E2:E46’ ) ;
h zhen=[al:bl:cl:zeros(9755,1)]" : %& M EFAEE

%initial matrix s
for 1=1:628
x(i)=sin(theta(i))*r (i) ;
v (i)=cos(theta (i) ) *r (i) ;
end
s=[];u=1;
%R0, O1MAE i 3 b FH A B B
for 1=0:0.01:6. 27
xk=[];
vk=[];
for j=1:62Z8
xk (3)=x(j) *cos (1) -y (j) *sin(i) ;
vk (§)=x(j)*sin(i)+y (j)*cos (i) ;
end
s (u) =max (yk)—2. 4130
u=utl;
end

{&
w=0. 0273 ; %/ 3 &

j=1;

u=l;

p0=100; %& A¥ILHER
rho0=0. 85; W& HYILAEE
m you=M; S A8 A0 &
fy=1;

for i=0:delta t:100000

fy=fy+int32 (wkdelta t,/0.000001); %ME

while fy > 6270001

fy=Fy-6270001: %3 F—-F i}

m_you=M; %&hjHi
end
h now=H-s(fy) ; %8 % =
V now=A vou*h now: %8 g

rho now=m vou/V now:; %GEIHMFAAEE

P now=F (rho now) ; % =2 i Hs 98
vin=0;
if P now>p0

vin=c*A* (2% (P now—p0) /rho now) (. 5);

end

m in=rho now#vin*delta t: %HEAREE

20

s=interpl ([0:0.01:6. 27], s, [0:0. 000001:6. 27], ' spline’ ) ; %= IRAEIE

5= PN



m_you=m you-m_in; %8 5 o1l i B
rl=(h_zhen(u)+L0)*tan(9/180%pi); h z=h zhen(u); Ll B
A out=pi*rl 2-A zhen;
if pi*rl 2-A zhen-A kong>0
A out=A kong:
end
if h zhen(u)==0
A out=0; oA B I 15 40
end
u=u+l;
if uw>10001
u=u—-10001;
end
vout=c*A out* (2% (p0-p wai)/rho0) " (.5); Sl E
mout=vout*rhoQ*delta t ; %EEHER
delta m=m in-mout; %HHNAERZE

rho0=(m0+delta m) /V; YE N T B
k(j)=p0;

p0=P(rho0); %& WN# K&

J=3tl;

m0=m0+delta m;

end
plot (k)

= b= AR R

rho=@ (x) 0. 80853816% (1+ (0. 6410 —3%x) / (1+1. 7*10 —3%x) ) :

P=@ (rho) - (90071992547409920000%rho-72826643121816530000) / (15312238733
0596864*rho-167501279180178019) :

c=0.85;  %EL[a] EFLE

A=(1.4/2) "2%pi;

A you=(5/2) "2%pi; ‘wimfLEF

H=5. 8446 : %o R T FH R S

Vmax=H#*A you; Yo A ) AR

M=Vmax#*rho (0. 5) ; Yook e i Joi B
V=(5"2) #500%pi ; %ot e A
m0=rho (100) *V; Yo sy s 001 B ) e vl o
delta t=0.01; %t

p wai=0.1; S%HFLAMIE
theta=xlsread (' f{F1-M¥ &2’ , " sheetl’,’ A2:A629");
r=xlsread (" PHF1-MEEHL LR, sheetl’,” C2:C629);
L0=0. 7/tan(9/180%pi)*2. 5/1.4; % WE¥ILEEE O BEHETTA)
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A zhen=(2.5/2) "2%pi; %t EAEHS
A kong=0.7 2#%pi; Yomgs L 1) Je i
k=[];x=[1;y=0];
al=xlsread (" [f{f2-4¢ fRiZZHH£E’ |, sheetl’, B2:B46’) ;
b1=2%ones (156, 1) ;
cl=xlsread (" fH{}2-% RIZEHH LR, " sheetl’,’ E2:E46’) ;
h zhen=[al;bl:cl;zeros(9755,1)]" ; %% EFEEE
yanchi=5000; %ZEIRN [H]
for 1=10001:-1:vanchi+1
h zhenl(i)=h zhen(i-yanchi) :
end
for i1=1:1:vanchi
h zhenl (i)=0;
end
%initial matrix s
for 1=1:628
x(i)=sin(theta(i))*r(i);
y (i) =cos(theta(i) ) #r (i) ;
end
s=[];u=1;
%R0, OLIMEE M3 LA AYRE &
for 1=0:0.01:6. 27
xk=[];
vk=[];
for j=1:628
xk (§)=x (j) *cos (i) -y (j)*sin(i) ;
vk (3)=x(j)*sin(i)+y (j)*cos (i) ;
end
s (u) =max (vk)-2. 4130
u=u+l;
end
s=interpl ([0:0.01:6.27], s, [0:0. 000001:6. 27], ' spline’ ) :
{d
w=0. 0545 ; %) # &
71,
u=l1;
p0=100; % AHI4; R
rho0=0.85;  %&EHWHEE
m_you=M;  %MFEAIBEE
fy=1;
for i=0:delta t:100000
fy=fy+int32 (wkdelta t/0.000001);: %HE
while fy > 6270001
fy=fy-6270001; %3] T —~& ]
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m_you=M; %hil
end
h now=H-s (fy) ; % 2
V now=A you*h now; %) g A
rho now=m_you/V now; %EIMFEEE
P now=P(rho now); %24 | 58
vin=0;
if P _now>pl
vin=c*A* (2% (P now—p0) /tho now) (.5): % ANRE
end
m_in=rho now*vin¥delta t; %HARE
m_yOu=m_you—m_in; %48 i i B
r1=(h_zhen (u)+L0) *tan (9/180%pi) ; %ok H AR
r12=(h zhenl (u) +L0)*tan (9/180%pi) ;
A out=pi#*rl 2-A zhen;
if pi*rl 2-A zhen-A kong>0

A out=A kong;
end
if h zhen(u)==0

A out=0; U5 A M T 4L,
end

Al out=pi#*rl2 2-A zhen:
if pi*rl2 2-A zhen-A kong>0
Al out=A kong;:
end
if h_zhenl (u)==0
Al out=0: %A 5 175 45
end
u=u+l;
1f u>10001
u=u-10001;
end
vout=c* (A out+Al out)*(2%(p0-p wai)/rho0) " (.5); %EIHMAE
mout=vout*rhoQ*kdelta t ; %EHHER
delta m=m_in-mout; %BEHEAERZE

rho0=(m0+delta m) /V; %E P T
k(3)=p0;

p0=P(rho0) ; %&AHTHE=E

i ol

mO=m0+delta m;

end
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plot (k) ;
xlabel (" B [i] (t/ms)’ )
ylabel (" % 9& (P/Mpa)’)



