Pendel mit zwei Massen: [;:=0 und m;:=0

Aus der Lagrangeschen Gleichung vom System 3-fach Pendel abgeleitet:

1 2 2 2
L=Ellz -my -, (t) +2.1,° ~my -y (t)

1
+El22 ~my -y (t) =1 +my-g-cos <<p1 (t)>—2-l1-m2-g-cos<tp1 (t)) d
—1ly+myeg-cos <<p2(t)>+2-ll-l2-m2-<p1’(t)-<p2’(t)-cos (1 (t)—cpz(t))

ddL/ =07 emye) (8)+4-17 emy e (B) + 201+ Ly omy - 0y (£) - cos <<p1 (t) = (t))
P1
d dL 7 i 7 . / ’
E doy =0L" ¢ (t) <m1 +4 m2) +2: 0o lyemy- (<p2 (t) + COS <gol (t) —y (t)) — s (t) »sin (<p1 (t) — @y (t)) . <g01 (t) — Py (t)>>
dL

" —ly+my+g+sin <gal (t)> —2:l;emy+gesin <<p1 (t)) =21 lyemy-0) (8) -y (t) - sin (cpl (t) =, (t))
1

A dn_dn_

dt de,’ ¢

1,2 0" (t) <m1 +4 mz) +20 0l emy e (0, (t)-cos <(p1 (t)—¢, (t)) — ¢y (t)-sin (1 (t) =, (t)> . <(p1’(t) — (t))) J=0
+1l+m;-g-sin (901 (t)) +2-l;+my-g-sin (Lpl (t)) +2e0y -l emy ) (t) -y (t) - sin (Lpl (t)—¢ (t))

dL
oy =1, -m2-<p2’(t)+2-l1-l2-m2-<p1/(t)-cos (‘Pl (t)_%)(t))
2
d dL ¢ , ,
E oy =522 * My '<P2”(t) +2ely-lyomy- (‘Pl”(t) * Cos <‘P1 (t) — P2 (t)> _901/('5) *sin (Sﬂl (t) — P2 (t)> : <<P1 (t) — P2 (t»)
2
dL . ’ , :
iy =—ly+mye+g-sin <ga2 (t)) +2-1 - lyemy- ) (t) - ) (t) - sin <g01 (t)— ¢, (t)>
2
d dL dL T
dt dp, dp,

2

1, -m2-<p2”(t) +1lysmyeg-sin <<p2 (t)) +2-l1-l2-m2-<p1”(t) .+ COS <cp1 (t) — (t)> —2.0 -lzomz-npl’(t) - sin (cpl (t) —cp2( )) =0
Gekoppelte DGL:

L2 ey (t) s (my+4emy) +1emy - gesin (o, (£)) + 21 mye gesin (o (8)) +21; Ly oy - 0, () « cos (i (8) — () 4 =0
2
+2-l1-l2-m2-<p2’(t) + sin <901 (t)_<P2(t)>

lo® «my @, (t) +1y-my-g-sin (<p2(t))+2-l1-l2-m2-<p1”(t)-cos <¢p1(t)—gaz(t»—2-l1-l2-m2-npl’(t)2 +sin (cpl (t)— s ( )):0
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Nebenbedingsapeizwerte

FRAME + 1

L=1m [,:=2m my:=1kg my:=2kg t,:==120s t:=0s,0.015..t, tonai=te* =00

Gleichungsldser

0° 0°
v, (08)=45° )/ (08)=
s s

p(0s)=0° ¢ /(0s)=

L2y (8) (my+4emy) +2: 1o byemy e, (£) - cos (o1 (t) = pp (1)) =1y =y = g+ sin (py (£)) =2+ 1y =y - g = sin (py () 4=0
2
+2-ly-lyemy- )/ (t) -sin (cpl (t)—e, (t))

gol”(t)-(llo<l2-m1+4-l2-m2>—4-l1-l2-m2-cos <<p1 (t)—<p2(t))2)+2-l22 -m2-<,02’(t)2 - sin <<p1(t)—go2(t)> 4=0
—l2-m1-g-sin<gal(t)>—2-l2-m2-g-sin<gol(t)>+2-l2-m2-g-sin(<p2(t)>-cos(gal(t)—goz(t)) dJ

+4-ly-lyemy- ) (1) aP cos <901 (t) =, (t)) . sin <<p1 (t) =, (t))

Pr|._ ®1 (t)

o | odesolve ([ 0 ] R te)
y (t) =1 sin (p, (1)) , (t) =2, (t) + 1y sin (i, (1))
Yy (t) =1, - cos <<p1 (t)) Yo () ==y (t) +1y- cos (<p2 (t))

2 2

L (t) =N T (t) +Y (t) ly (t) = \/@2 (t) - (t)> + (yz (t) —Y (t)>
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FRAME = 50
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