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th = —hy(t1) = i, sin{ | I
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T F =80t =0.08 1EH 01 — v 2T to MEEESWET =
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BE t, = 0.197 6 L EF.

(Bl bk, —Fh eSS, L 0.797s Jy—N A (CH o Rl A7 7% B () ZLBE A ). ¢ = 0 Bk
BT, Bt = 022s AT NRIR RN, BB hFREERAANE, T8
mP A RAMERER F, t = 0.3s BETHE ARS8k 7, Mo HEER 5 ) Lo, + = 0.497s i
AT Aoy, BORHERR 55 ) O AR 5, BB T — N, o BER & N 0.45m.

J\v [EREMY: REHPRAVREEAIG

FE S e B, i IH A B RS F# 8. — 5, W 22 ot it ZEgKF
BENER IR Z R LUEKE. B—AH, fEER w7 1° 5% T Ao b B m e B, A
T BB HOREEER. AT WX — i, AT BLELHEER () 5 B9 4 IR U S A H5 &, HEBRA 3R
B WA y = —ax® (a > 0), MHER EIRHGELL BN (20, v0) = (—/LE,-0.6), RF
KL A 20 # JE Fi 5 1 20 \/E = tan(89°), ##1% a = 1367, AT RAFHIKE
B2 [ BE B A 0.04m, 7/ T B 42

TESHT R, WERIGE S 1.2 kT2 0] 1:2 §o5 I FT7E B B A BE), A TIERE
R B, T EAE R B BRES SR A S TR 0.5°, BIEL S0 I o i Sl 4k e
858 1,2 B F2 10 1:2 f975 m BT 0.5°. ik, TEEMEMR& A £ R4 ) 77 .
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A2 (4) A (5), 7 LGS F410 5

Myg 2 M, + My = R(F; — Fﬁ]% — R(F, + Fy)(1+ %]a wsin(78%)  (14)
Myz = My + M7 = R(F; — F-,}? —R(F+ Fr)(1+ ?)a * sin(114°) (15)
Mys & M, + My = R(Fy — Fg}% — R(Fy + Fs)(1+ %)a «sin(150°) (16

Mo 2 Mo+ My = R(Fy — F) — R(Fo+ B)(1 + assin(6)  (17)

h
MIU,E £ Mg+ Ms = R{Fm — FE}E — R{Fm + Fs][l -+ E]ﬂ’ * sz'n[:ﬂ"} (IE}

[
E AT R E R

9

R{E un A e G ies:, MG s T4, Bisy me 2%, fik
T 5~ HE BT B0, AT AR 2 & R i 7 1 ) 0 B A

Fid
[(F) — Fpleos(TE) + (Fz — Fy }ﬂas{lld.g-ﬁ.]..+.;.§':a — FH }.;u:u-[ IEB_':!_:! ¥ I:Fﬂ = F?_;:.p;[rﬂg} + {Fin — F;]:ns{d.?'a}:l Tﬁ-l—

o 5 1] L 0 X (=] = o 'H
((Fy + Fo)sin(156°) + (Fy + Fr)sin(228°) + (Fa + Fa)sin(300°) + (Fa + Fa)sin(12°) + (Fio + Fr)sin(84%)) RO+ o

RNTESEERAT, TE AR o WRIEGAF, §
{F1 — Fﬁ)ﬂﬂ&{?ﬂn} + {Fz — F-,r}c:as[llci“] + [F3 — Fg]ﬂﬂ&{lﬁuﬂ]
+ (Fy — Fy)cos(6°) + (Fig — F5)cos(42°) = 0 (19)
(Fl + FE}S“I:H[].E'ED} + {Fg -+ FT)S‘ITL{EEE:') -+ {FE -+ Fg}ﬂﬂ[amn}
+ (Fy + Fy)sin(12°) + (Fyo + F5)sin(84°) = 0 (20)
25 IR AR, A —Hl R
Fy = 129.3N Fy =1155N  Fs=99N  F,=100N (i=3,4,5,7,8,9,10)
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FEEBHS F) > F;, F, > Fp, =0 B S, B s o0y &b E fah e {8
BT 1,2 FifE— A&,
{6 15 B IR 2R ACE R LAY, FIMh 6 R T AKCFER TR 0.15m, 58
it K A R4 LMAT 0.5°. BRI (3) AT BA7E B
1

M) = o8
BB FI R XMEANBITH R (14) ~ (18), A HAEM A LIE RS, 44 6) #1
(7) 1388 #8

(86.01cos(12.04t) + 70.56) (21)

4.282h — 118.8a(t) = 0.08652a" (1)
¥ @21 1RAE

0.08652a"(t) + 118.8a — (0.3528c0s(12.04t) + 0.2895) = 0

W
a(t) = 0.003320c0s(12.04t) + 0.002437 — 0.005757cos(37.06t)

BRI (E10)

0.012

0.0

0.008

Jl At alpha (rad)
=
=
o

0.004 - : -

0.002

=" i i i i i i i i -i
0 001 002 003 004 005 006 007 008 002 0.1
B [t ()

0

E 10

FEMRAILE 0.5°(= 8.73 = 1073305 B, B ¢ = 0.062.
(1) ATf3 3Gl B o, ST 0] () eR 30 R (B 1)
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M
MisF—: 157 F S{EMRTE) 11 f93% &, Matlab
1

1=1.7;

mi=3_6:

n=g;

g=9.8;

h2=0.45;

m2=0.27;

ho=0.11;

F=88:0.01:160;

hold off

for ata = (.95
lambda=(({2#gsh2+n+1sml.#F). 0.5, . (2em2= (m2* (4xata*m2-(1-eta) "2e+m1))."0.5})...
JS{mlk(1-ata) .+ (hi+n.«F-g+l+ml) ) ) ;
ti=(1#ml./(F.#*n))."0.5.%asin(lambda) ;
plot(F, ti)
title("EAFSFRAHFE IR A E ")
xlabel (' {E /7F(N) ')

ylabel ('€ B [Flt1(=)")

hold on

and

B —: (o) — a5 ANFEFF, Python
F 14,74

from math import =

g=9.8

m= 3.6

hO = float(input(' AT EERD = ')

I = 0.08652 #a 5 i F

Fi = float(input('F1 = '))

F& = float{input('FE = '))

Fs = F1 + T = F§

R=0.2 HHEEF 2
L = 1.7

c=h=+* (F1 + 3 = FB) *» (1 +R/L)
bl = R = (F1 - FB)/(L * Fs)
d=bl* (Fs « h) - g * L # m}

k = gqrt(Fs/m/L)



f=Dhl e g *xL *m
u = sqrtic/I)

t =90.1

print("\niM{E')

y0 = float(input('#MikicH (FLE) = '))
dy0 = float(input ("#7eE S F (SLE/E) = 1))
al = y0 - d/(c- I &k » k) - /¢

a2 = (dy0 = sqrt(I/c))

print('\n')

print('{{ Ay(t) =' df(c = I « k » k), 'cos(' ,k,"'t) +' f/c,'+' a1, 'con(’', u,"t)
+' .42, 'gin(",u,"t}")
print(' HHEEY\' (£) =, =dek/(c-Inksk), 'sin(" k,'t)
=" alsy,"sin(" ,u,'t)+' a2, 'cos(’' ,u,'t)')
print ("0 1B HH A A, d * cos(k #t)/(c = I = k » k) + £f/c + al * cos{u = t) + a2 * sin(u »
t))
print('0. 188 SHF &', ~dek/ (c-I*kek) *sin(kst) - alsursin(ust) + aZwurcos(k+*t))
print('0. 1% EEH",1/Fs = ((Fs # h0 = g = L # m) * cos(k * t) + g% L » m))

&£ 254

from math import =*

E= 9.8

m= 3.6

hO = float(input('#T&EEERD = 1))

I = 0.08652 #u i o i

F1 = float(input('F1 = '})

F6 = float(input('FE = '))

Fs = F1 + 7 = FbG

R=0.2 BHNE AT
L =1.F

¢ =R * ((1+sqrt(2)/2)+F1 + (3-8qrt(2)/2) * FB) = (1 +R/L)
bl = R = (F1 - Fe)*(sqrt(2+sqre(2)))/(L * Fs)

d=D5bl % (Fs « h0) - g * L % m}

k = gqrt(Fs/m/L)

f=Dhl * gL *m

u = sqrtic/I)

t = 0.1
print ("\nf]{H')
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yO = float(imput('#icdmit A (FLE) = '))
dy0 = float(input ("#79E S F (LE/E) = 1))
al = y0 - df(e= I # k = k) = f/e

a2 = (dy0 % sqrt(I/c))

print('\n'}

print (" By(t) ="', df(c = I * k * k), 'cos(’ k,'t) +' ,£/c,'+' a1, 'cos(’,u,’'t)
+' a2, "8in(" ,u,"t)")

print (' BHEY\' (t) =", -dek/(c-Isksk), 'sin{" k, 't)
= alwn,'sin(',u,"'t)+' a2+, 'cos(',n,'t)')

print ('O 1B E A A", d % cos(k #»t)/(c = I » k » k) + £/c + al * cos(u = t) + a2 * sin(u »
t})

print('0. 180y B &' ~dek/(c-Iekek)*sin(ket) - alwussin(ust) + aZ+urcos(ket))

print ("0 1% H B HE %", 1/Fs » ((Fs # h0 - g« L # m) # cos(k * t) + g% L = m))

£ 3,6,8,9 ¢H

from math import =*

g=9.8

m= 3.6

hO = float (input('#T4EEERD = ')

I = 0.08652 #nit i §

Fi = flaat{input('F1 = '})

F6 = float(input('FE = '))

Fs = F1 + T % FG

R=0.2 LY v
L =17

c =R * ((1-sqre(2}/2)«F1 + (3+sqrt(2)/2) % F5) = (1 +R/L)
bl = R # (F1 - FE)*(sqrt(2-sqrt(2)))/(L * Fs)

d=Dbl ® (Fs * h) - g * L % m)

k = sqrt(Fs/m/L)

f=Dhl »#gx]L *m

u = sqrt{c/I)

t=10.1

print (' \nil{E")

yO = float(imput('#HEw#HEA (FE) = '))
dy0 = float(input ("#79E S F (GLE/E) = 1))
al = y0 - d/(c-1I ¢k * k) - £/c

a2 = (dy0 = sqrt(I/c))
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print('\n')

print (' By(t) =' . df(c = I » k * k), 'cos(’ k,'t) +' ,£/c,'+" a1, 'cos(’ u,'t)
+' .82, "ain(" ,u,"t)")
print (' SIHEEy\' () =',-dek/(c-Isk#k), 'sin(' k,'t)
=1 als,'sin(",u,'t)+' ,ad+, 'cos(' ,n,'t)')
print (0. 13 HH A A ,d * cos(k »t)/(c = I » k » k) + £f/c + al * cos{u = t) + a2 * sin(u »
t))
print('0. 13 H S M &', ~dek/ (c-Iekek) #sin(ket) - alwuxsin(u=t) + aZ#umcos(ket))
print('0.1FH EHE 4", 1/Fs » ((Fs » h0 = g « L # m) * cos(k * t) + g% L » m))

Bff s =: [o)R = g9{EE, Matlab
He

figure(1)

1=1.7;

mi=3.6;

n=g;

g=9.8;

h2=0.45;

m2=0, 27,

ho=0.11;

F=70:0.01:150;

k=1, +zaros(1,8001);

hold off

for ata = 0.956

lambda={ {(2%g+h2+n+l+ml.*F) . 0.6 % (2+m2-(m2% (4#etadm2-(1-eta) "2+m1))."0.6))...

J(mix{l-eta).*(hO*n. sF-gelsml))) ;

ti=(lemi./(F.#*n)). 0.5.+*asin(lambda) ;

plet (F, lambda)

hold on

plot(F, k, "-.')

title({'$\mbox{Functional relationship between}\ F\ ‘\mbox{and}\
\frac{v_i\sqrt{Fnlm_1}}{Fh_On-glm 1}$'}, 'interpreter','latex’','fontsize',20);

xlabel("$F\ \ (\mbox{N})$','interpreter',k 'latex', 'fontsize',K20)

ylabal({'$\frac{v_1\sqrt{Falm_ 1}}{Fh_On-glm_13}\ \
(1)3'}, 'interpreter’, 'latex','fontsize' K 20)

hold on

and

7

m=3.6,m2=0,.27 ;h=0,11;]1=1.7;n=8;g=0.8; f=80;ata=0.96;vi=3;
hold aff
for »=0.08:0.1:0.1
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quq=0;

for y=0:0.001:0.3

qug=quq*l;
hil={(f+hen-g+l+m)+cos(sqre ((fensx"2) /(1+m) ) )+g+lsm) /(f+n) ;
hiQ=((fshen-g#lsm)*cos(sqre ( (fons (x+y) "2)/(1em) ) +geleom) /(f#n) ;

I=(nefehll/1-meg)wy;

We(nefshl11l/l-meg)®{(h11=h10);

p=(f*hen-g+lem) /sqre (f*n*l+em) *sin(sqrt (f+n+x"2) /(1em) ) ;

q=(2%m2ev2-I-sqrt (etas(2#m2ey2-1) 2= (1-eta) * (-2+atasWemsmemIev2 2% (1-ata))))/((1-ata)*m) ;
=p-d;

rr{qwgl=r;

zz(qwg)=0;

and

y=0:0.001:0.3;

plot(y,rx,v,.==,'-."])

hold on

and

title({'$\mbox{Functional relationship between}) t_0%\ \mbox{and}‘
\widetilde{v_1}-v_1%§'}, 'interpreter', 'latex','fontsiza’', 16);

xlabel("$t_0\ (\mbox{s})$','interpreter',k'latex',k 'fontsize',K14)

ylabel ({'$\widetilde{v_1}-v_1\ (\mbox{m/=})$'}, ' 'interpreter','latex', 'fontsize', K 14}

Bff % FY: o] & eV {EE., Matlab
10

t = 0:0.001:0.1;

k = linspace(0.5¢3.14159266/180,0.5+3.14159265/180,101);

alpha = 0.003320.+cos( 12.04.% t) + 0.002437 - 0.006757 #=cos( 37.06.#% t);
hold off

plot(t,alpha,t .k, "'=.")

xlabel ("B @t (s)')

ylabel('JLFalpha (rad)')

B

m=3.6;

g=9.8;

t=0:0.001:0.3;

sl=dsolve( 'msD2y+(f/1)sy=még", 'y (0)=h, Dy{0)=0",'t');
s2=aval (s1);
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23(1)=0;

for i=1:300
83(1+1)=1000=(82(1)=-82(i+1));
end

hold off

plot{t,s3)
ylabel('# vl (m/s)')
xlabel('FffEt (8)')

Zl



