
Question 1

Solution

Answers from reading material.

Question 2

Solution

% net force 
% F_n = F_1 - F_2

% Torque on the largest pulley
% T = (F_1 - F_2) * r

% Power transmitted by the belt
% P = (F_1 - F_2) * V
% where; V = (pi * D * N) / 60

% Belt length
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%
% phi_small = pi - 2 * alpha 
%
% phi_large = pi + 2 * alpha 
%
% sin(alpha) = (r_2 - r_1) / c
%
% Putting the above together;
% L = 2 * sqrt(c^2 - (r_2 -r_1)^2) + r_1 * (pi - 2 * alpha) + r_2 * (pi + 
2 * alpha)

Question 3

Solution

% Calculating the torque at the small pulley

% Since no speed is given we can calculate algebraicly

% P = T * w = T * n / 60 * 2 * pi 
% T = 10000 / (n / 30 * pi) 
% T = 30000/pi * n

% Calculating the length of the belt
r_1 = 25/1000;   %[m]
r_2 = 75/1000;   %[m]
c = 1200/1000;   %[m]

alpha = asind(r_2 - r_1) / c;
L = 2 * sqrt(c^2 - (r_2 -r_1)^2) + r_1 * (pi - 2 * alpha) + r_2 * (pi + 2 
* alpha)

L = 2.9509

Question 4
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Solution

clear all;

d_1 = 0.127;     %[m]
n_1 = 2200;      %[rpm]
P = 8950;        %[W]
w = 113;         %[kg/m^3]
g = 9.81;        %[m/s^2]
f = 0.2;         %[]
r_1 = 0.064;     %[m]
r_2 = 0.190;     %[m]
c = 2;           %[m]

% velocity
V = (pi * d_1 * n_1) / 60       %[m/s]

V = 14.6293

% net force
% P = (F_1 - F_2)V    [eq 1]

% F = F_1 - F_2
% F = P / V
% belt centrifugal force
% F_c = w / g * V^2

F_c = w / g * V^2

F_c = 2.4652e+03

% belt wrap angle
alpha = asind(r_2 - r_1) / c;
phi = 180 - 2 * alpha

phi = 172.7615

% calculating forces
% (F_1 - F_c) / (F_2 - F_c) = e^(f * phi)   [eq2]

% Solving using eq1 and eq2
F_1 = (F_c + P / V - exp(f * phi * pi / 180) * F_c) / (1 - exp(f * phi * 
pi / 180))
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F_1 = 1.7261e+03

% Substituting back into eq1
F_2 = (F_1 * V - P) / V

F_2 = 1.1143e+03
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