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O ABSTRACT 0O

In this research, a section in the form of the letter | of one length, made of steel alloy st 37-
2, loaded of [1] KN, and the Von Mises stress generated in the section under the influence
of this load was studied. Then the PSO algorithm was used to obtain the optimal
dimensions of the studied section that achieve the lowest possible shear stress under the
influence of the same load, the inverter program was used to verify the results and
determine the value of the von Mises stress for the resulting section.
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function z=ibeam (x)
% objective function (minimization)
f=x(3)*(x(1)"2- x(2)"2)+x(4) *x(2)"2 /
(8*x (4)* ((x(2)*x(4)"3)/12)+(x(3)/12)* ((x(1)-x(2))/2)"4);
% constraints (all constraints must be converted into
<=0 type)

% 1f there is no constraints then comments all c0 lines
below

cO0=[];
cO(1)=(x(1)-x(2))*x(3)+(x(2)*x(4))-19550; % <=0 type
constraints

c0(2)= x(1)-300;

c0(3)= x(2)-170;

c0(4)= x(3)-200;

cO(5)= x(4)-40;

cO(6)= -x(1);

cO(7)= -x(2);

cO0(8)= -x(3);

c0(9)= -x(4);

cO0(10)=x(3)*(x(1)"2- x(2)"2)+x(4)*x(2)"2 /

(

% defining penalty for each constraint
for i=1l:1length (cO0)
if c0(i)>0
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c(i)=1;
else
c(i)=0;

end
end
penalty=10000000; % penalty on each constraint
violation
z=f+penalty*sum(c) ; % fitness function
end

rY) ISl e 0 688 A )l sl cale Ll

clc
clear
close all
%%kProblem definition
costfunction = @(X) ibeam(X); %cost function
nvar= 4; snumber of unknown (decision
variables)
varsize= [1 nvar]; %Matrix size of decision
variables
varmin = 10; %lower bound of decision
variable
varmax = 200; %upper bound of decision
variable
% parameters of pso
maxIt = 1000; %Maximum number of iterations
npop = 50; %population size (swarm size )
w= 1; %interia coefficient
wdamp = 0.99; % Damping Ratio of Innertiacoefficient
Cl = 2; %personal Acceleration coefficient
C2 = 2; %social acceleration coefficient

%%initialization

% the particle template

empty_particle.position =[];
empty_particle.velocity =[];
empty_particle.cost =[];
empty_particle.Best.position =[];
empty_particle.Best.cost =[];

%Greate population array

particle = repmat (empty_particle, npop, 1);
% Initialize global best
GlobalBest.cost=inf;

%%lnitialize population members

for i=1l:npop

%generate random solution
particle(i).position=unifrnd(varmin,varmax,varsize) ;
%initialize Velocity
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particle(i).velocity=zeros(varsize);

%Evaluation
particle(i).cost =
%Update the personal Best

costfunction (particle(i).position) ;

particle(i). Best. Position = particle(i).position;
particle(i). Best. cost = particle(i).cost;

%Update Global Best

if particle(i).Best.cost < GlobalBest.cost

GlobalBest =
end
end

particle(i). Best;

% Arry to hold Best Cost Value on each Iteration

Bestcosts = zeros(maxIt, 1);
%%Main loop of pso

for it = 1:maxIt

% update Velocity

particle(i).velocity =w*particle(i).velocity...
+ Cl*rand(varsize).* (particle(i).Best.Position -

particle(i).position)...

+ C2*rand(varsize).* (GlobalBest.Position - particle(i).position);

% update Position
particle(i).position =
particle(i).velocity;
% Evaluation
particle(i).cost =
% update Personal Best

particle(i).position +

costfunction(particle(i).position);

if particle(i).cost < particle(i).Best.cost
particle(i).Best.position = particle(i).position;
particle(i).Best.cost = particle(i).cost;

%update Global Best

if particle(i).Best.cost < GlobalBest .cost

GlobalBest
end

end

% store the Best Cost Value
Bestcosts(it)= GlobalBest.cost;
% Display iteration Information
disp (['Iteration " num2str(it)
num2str(Bestcosts(it))]);

% Damping Interia coefficient

W =w * wdamp ;

end

= particle(i).Best;

%%Results

figure;

plot(Bestcosts, 'LineWidth', 2);
xlabel('Iteration"),

':Best Cost ="'
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