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Mechanism Design
Homework 5
Antonio Perez

05/17 /2025

clc; clear; close all;

% e e e e T e e e e e e e e e e e e e e e e e e
% FASE T1 — SUBIDA (0O — 2 in)
% e e e e e e e e e e e e e e
betal 1.2;

x1 = linspace(0, 1, 1000);
tl = x1 * betal;
= 10; C4 T1 = -15; C5_T1 = 6;
hl = 2;
sl = hl * (C3_T1*x1."3 + C4_T1*x1.M + C5 T1*x1.75);
vl = hl / betal * (3*C3_T1*x1.7"2 + 4*C4_T1*x1.73 + 5*C5 T1*x1.7M);
al = hl /7 betal”2 * (6*C3_T1*x1 + 12*C4_T1*x1.72 + 20*C5 T1*x1.73);

% e e e e e e e e e e e e e e e e e e ]
% FASE T2 — REPOSO EN 2 in

% e
T2 = 0.3;

t2 = linspace(tl(end), tl(end) + T2, 300);
s2 = ones(size(t2)) * 2;

v2 = zeros(size(t2));

a2 = zeros(size(t2));

% e e e e e e e e e e e e e e e e e e ]

% e e e e e e e e e e e e e e

h3 = -1; beta3 = 0.9;

x3 = linspace(0, 1, 1000);

t3 = x3 * beta3 + t2(end);

C3_T3 = 10; C4_T3 = -15; C5_ T3 = 6;

s3 = h3 * (C3_T3*x3.7"3 + C4_T3*x3.M + C5_T3*x3.75) + 2;

v3 = h3 / beta3 * (3*C3_T3*x3.72 + 4*C4_T3*x3.7"3 + 5*C5_T3*x3.M4);
a3 = h3 / beta3™2 * (6*C3_T3*x3 + 12*C4_T3*x3.72 + 20*C5_T3*x3.73);

% e
% FASE T4 — REPOSO EN 1 in
% e e e



T4
t4
s4
v4
a4

%

%

tS5

0.6;

linspace(t3(end), t3(end) + T4, 300);
ones(size(t4)) * 1;

zeros(size(t4d));

zeros(size(td));

-1; beta5 = 0.9;
linspace(O, 1, 1000);
x5 * beta5 + t4(end);

C3_T5 = 10; C4_T5 = -15; C5_T5 = 6;

s = hb * (C3_T5*x5.73 + C4_T5*x5.M + C5_T5*x5.7"5) + 1;

v5 = h5 / beta5 * (3*C3_T5*x5.7"2 + 4*C4_T5*x5.73 + 5*C5_T5*x5.M4);
a5 = h5 / betab5™2 * (6*C3_T5*x5 + 12*C4_T5*x5.72 + 20*C5_T5*x5.73);
% e e e e e e e e e e e e e e e e

% CONCATENACION TOTAL

% e e e e e e e e e e e e e e e e e ]

t_total = [tl1, t2, t3, t4, t5];

s _total = [sl1l, s2, s3, s4, s5];

v_total = [v1, v2, v3, v4, Vv5];

a_total = [al, a2, a3, a4, a5];

% e e e e e e e e e e e e e e e e e ]

% GRAFICAS COMPLETAS

% e e e e e

figure(“Name®, “Perfil total: T1 + T2 + T3 + T4 + T5%);

subplot(3,1,1)

plot(t _total, s total, “b", “LineWidth®, 2);

grid on; ylabel("s(t) [in]"); title("Desplazamiento total”);
x1im([O t_total(end)]);

subplot(3,1,2)

plot(t_total, v_total, "r", "LineWidth®, 2);

grid on; ylabel("v(t) [in/s]"); title("Velocidad total*);
x1im([O t_total(end)]);

subplot(3,1,3)

plot(t_total, a _total, "g", "LineWidth®, 2);

grid on; ylabel(Ca(t) [in/s2]"); xlabel("Tiempo [s]");
title("Aceleracion total™);

xim([O t_total(end)]);



Desplazamiento total

0 0.5 1 1.5 2 2.5 3 3.5
Velocidad total

s(t) [in]

W 27
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- 0
=
_2_ | | |
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10 Aceleracion total

a(t) [in/s?]

_10 1 | 1 | 1 | 1
0 0.5 1 15 2 25 3 3.5

Tiempo [s]

% — s,

lp ====================—=—=—=—=—=—==
fprintf("\nX] RESUMEN DETALLADO DE TODAS LAS FASES\n®);

X RESUMEN DETALLADO DE TODAS LAS FASES

fases = {"T1", "T2", "T3", "T4", "T5"};

h = [h1, O, h3, 0O, h5];

beta = [betal, T2, beta3, T4, beta5];
C3R= [C3_T1, 0, C3_T3, 0, C3_T5];
C4 = [C4 T1, 0, C4 T3, 0, C4_T5];
C5 = [C5 T1, 0, C5 T3, 0, C5 T5];
desc = {

"subida de 0 —> 2 in", ...
"reposo en 2 in", ...
"caida de 2 — 1 in", ...
"reposo en 1 in", ...
"caida de 1 — 0 in"};

for 1 = 1:5
fprintf("\nlX FASE %s: %s\n", fases{i}, desc{i});
fprintf("Duracidén: = %.2F s\n", beta(i));



if h(i) =0
C3r = h(i)*C3(i); C4r = h(i)*C4(i); C5r = h(i)*C5(i);
vl = 3*C3r / beta(i); v2 = 4*C4r / beta(i); v3 = 5*C5r / beta(i);
al = 6*C3r / beta(i)”"2; a2 = 12*C4r / beta(i)"2; a3 = 20*C5r /
beta(i)"2;

fprintf("Desplazamiento: h = %.2F in\n", h(i));

fprintfF("s(x) = %.0F x*3 %+0.F x4 %+0.F x~5\n", C3r, C4r, C5r);

fprintf(C"v(x) = %.0F x*2 %+0.f x~3 %+0.F x™4\n", 3*C3r, 4*C4r,
5*C5r);

fprintfF(Ca(x) = %.0F x %+0.f x"2 %+0.F x~3\n", 6*C3r, 12*C4r,
20*C5r);

fprintfF(CCv(xX) = %.2F x"2 %+6.2F x"3 %+6.2F x4 [in/s]\n", v1, v2,
v3);

fprintf(CCa(x) = %.2F x %+6.2F x"2 %+6.2F x"3 [in/s=]\n", al, a2,
al);

else
fprintf("s(x) = constante (%.1f in), v = 0, a = O\n",

str2double(extractAfter(desc{i}, “en ")));
end
end

X FASE T1: subida de 0 — 2 in
Duracion: B = 1.20 s
Desplazamiento: h = 2.00 in

s(x) = 20 x"3 -30 x™M +12 x"5

v(xX) = 60 x*2 -120 x"3 +60 x™4

a(x) = 120 x -360 x™2 +240 x"3

v(x) = 50.00 x~2 -100.00 x"~3 +50.00 x4  [in/s]
a(x) = 83.33 x -250.00 x"2 +166.67 x"3 [in/s=2]

X FASE T2: reposo en 2 in

Duracion: B = 0.30 s

s(x) = constante (NaN in), v =0, a =20
X FASE T3: caida de 2 — 1 in

Duracion: B = 0.90 s

Desplazamiento: h = -1.00 in

s(x) = -10 x*3 +15 x™M -6 x5

v(x) = -30 x"2 +60 x"3 -30 x4
a(x) = -60 x +180 x™2 -120 x"3

v(x) = -33.33 X2 +66.67 x"3 -33.33 x4 [in/s]
a(x) = -74.07 x +222.22 x~2 -148.15 x"3 [in/s2]

X FASE T4: reposo en 1 in

Duracion: B = 0.60 s

s(x) = constante (NaN in), v =0, a =20
X FASE T5: caida de 1 — 0 in
Duracion: B = 0.90 s

Desplazamiento: h = -1.00 in

s(x) = -10 x*3 +15 x™M -6 x5

v(x) = -30 x"2 +60 x"3 -30 x4

a(x) = -60 x +180 x™2 -120 x"3

v(x) = -33.33 X2 +66.67 x"3 -33.33 x™4 [in/s]
a(x) = -74.07 x +222.22 x~2 -148.15 x"3 [in/s2]



