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Triple Pendulum
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{5} Area 1: Disclaimer

[¥] Area 2: User Notices

g:= 9.81 m/s2 tg:=8s

FRAME + 1

t =t
end e 500

FRAME = 499

0y
1-st pendulum m4 = 2kg Ly:=1m e1begin =3
0y
2-nd pendulum  m, := 0.5kg Ly = 0.5m O2begin = %
0y
2-nd pendUIum m3 = 01kg L3 = 0.2m eSbegln = E
[*] 3. Solution
Given

1-st pendulum

Initial position (x1-y1), force (F1) and velocity (x1'-y1")

x1(0s) = Lqsin(64pegin]

y1(0s) =-L4 Cos(e1begin)

F1(0s) = Okgf



x1'(0s) = 0m/s y1'(0s) = 0m/s
System of equation

x1()% + y1(t)° =Ly

mxt() = F1 () S gy X220 =10
1(t 2(t) - y1(t
my1"(t) + gmy =F1(t)yL—(>—F2(t)—y ()L y1)
1 2

2-nd pendulum

Initial position (x2-y2), force (F2) and velocity (x2'-y2")
X2(OS) = L1 Sln(e1 begln) + L2 SIn(OZbegm)
y2(OS) = —(L1 003(91 begln) + L2 COS(eZbegin))
F2(0s) = Okgf
x2'(0s) =0m/s y2'(0s) =0m/s
System of equation

2 2 2
(x2(t) = x1(t))" + (y2(t) - y1(t)) =L,

mpx2"(t) = F2(t) X200 2XAO gy X0 220



moy2"(1) + mog = F2(t) —yz(t>L‘ VIO pgqy 3O —y2()

2 L3
3-d pendulum

Initial position (x3-y3), force (F3) and velocity (x3'-y3")

x3(05) =Lysin(04pegin) + L25iN(62pegin) + L3Sin(03pegin)
y3(0s) = —(L1 003(61begin) + Lo COS(GZbegin) +L3 Cos(e3begin))
F3(0s) = Okgf

x3'(0s) =0m/s y3'(0s) =0m/s

System of equation

(x3(t) — x2(t))” + (y3(t) — y2(t))’ = |_32
m3x3"(t) = F3(0M
L3
3(t) — y2(t
m3y3"(t) + m3g = F3(t)w
3

Solution



x1 x1

y1 y1
F1 F1
x2 x2

y2 |:= Odesolve|| y2 |,t,7tgq

F2 F2
3 3 tt:=0 tend t
x X =0, ——..
1000 "~ end
y3 y3
F3 |\ F3 |
Data for the plot below
d 2 d 2 d 2 d 2 d 2 d 2
v (t)y= [|=x1(t) | +[=y1(D) Veaq(t) = || —x2(1) | +|—y2(t) v ()= [|=x3(t) | +|—=y3(1)
black (dt dt red dt dt blue dt dt
Mblack = M1 Mred = M2 Mpilye = M3 Lblack = L1 Lred = L2 Lblue = L3
F1(t) F2(t) F3(t)
Folack(t) == —— Freq(t) = —— Fplue(t) = —— ti= tgnq — 0.0000001
9 g 9
1(t 2(t) - x1(t 3(t) - x2(t
eblack = —atan[x ( )) ered = —atan(M) eblue = _atan(M)
y1(t) y2(t) — y1(t) y3(t) —y2(t)

pe(t) = g[mq(y1(t) — y1(0)) + ma(y2(t) —y2(0)) + m3(y3(t) ~ y3(0))]



2 2 2
M1 Vpiack(D)” + Mo Vpeq ()™ + Mz vy e(t) a=0.28 5
ke(t) := 5 = T 3e0 "

[+] 3. Solution

FRAME = 499 You can change this value (1-700: manuel or by help Tools/Animation/Record) an see the plot below.










Vplack(t) = 3.042m/s t=8.00s
Vreg(t) =4.307m/s

Vpjue(t) =4.997m/s

Mreq = 0.5kg

Lred =0.5m

Fblack(t) =-3.877 kgf
Froq (1) = ~0.906 kgf

Fblue(t) =-0.192 kgf

Mplack = 2 kg

Lplack =1m
mb|ue =0.1 kg

Lblue =0.2m

FRAME = 499

Created by Valery Ochkov



See an animation on PlanetPTC - http://communities.ptc.com/videos/1956




Oplack = 57-18"
Oeg = 60.06°
Opjue = —27-93°



