format conpact;

% Beam in Transverse Vibration
% Natural Freq. v. Branch D aneter

bll = 1.87510407; %-rom Table 6.6 (pg.539, Vibration Textbook)

lavg = 80; % Avg. Length of Branch (in.)
Imn = 22; %9Mn Length of Branch (in.)
Il max = 124; % Max Length of Branch (in.)

E = 2086e3; % Young's Modul us (I b/in”2)
rho = 0.0298; % Density (Ibnfin"3)

davg = 2.84; % Avg. Branch Dianeter (in.)
dmin = 1.27; % Mn Branch Dianmeter (in.)
dnmax = 5.33; % Max Branch Di aneter (in.)

I
A

((pi.*(davg."4))./(64)); % Mment of Inertia (in™4)
((pi.*(davg."2))/(4)); % Cross-Sectional Area (in"2)

wlrad = ((bll./lavg).”2).*sqgrt((E *1)./(rho.*(1./(32.2.%12)).*A));
wWlHz = wilrad. *(1./(2.*pi));

figure (1)

wnl = @dia) (((bll./lavg).”2).*sqrt((E *((pi.*(dia.n4))./(64)))./
(rho.*(1./(32.2.*%12)).*((pi.*(dia.”2))/(4))))).*(1./(2.*pi));
fplot(wnl,[dmn dmax],"' g, ' Linew dth',1.5)

grid on;

hol d on;

pl ot (davg, wnl(davg), ' ko' ,'Linew dth', 1.5)

wnl | avg = wnl(2.84)

wnlmax = @dia) (((bll./lmax)."2).*sqrt((E *((pi.*(dia.”4))./(64)))./
(rho.*(1./(32.2.*12)).*((pi.*(dia.”2))/(4))))).*(1./(2.*pi));

fpl ot (wnlmax, [dmin dmax],'b", "' Linewi dth',1.5)

pl ot (davg, walmax(davg), ' ko', ' Linew dth',1.5)

wnl | max = wnlmax(2. 84)

wnlmin = @dia) (((bll./Imn)."2).*sqrt((E *((pi.*(dia."4))./(64)))./
(rho.*(1./(32.2.*%12)).*((pi.*(dia.”2))/(4))))).*(1./(2.*pi));
fplot(wnlmn,[dmn dmax], ' r',"' Linewi dth',1.5)

pl ot (davg, walnm n(davg), ' ko', ' Linew dth',1.5)

wnl Imn = wnlm n(2.84)

title("Natural Frequency - Branch Di aneter Rel ationship")
x|l abel (" Branch Dianeter, d (in.)")
yl abel (" Natural Frequency, \onegal (Hz)')

| egend( " Branch Length = +lavg+ " in.","\onegal @Avg. Branch
Dia.","Branch Length = +l max+ " in.","\omegal @Avg. Branch
Dia.","Branch Length = +Hlmn+ " in.","\onegal @Avg. Branch Dia.")

| egend(' Location', ' northwest")

wnl | avg =
10. 2098




wnl | max =
4.2497
wnl Imn =
135. 0055

Matural Frequency - Branch Diameter Relationship
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format conpact;

% Beam in Transverse Vibration
% Natural Freq. v. Branch Length

bll = 1.87510407; %-rom Table 6.6 (pg.539, Vibration Textbook)

lavg = 80; % Avg. Length of Branch (in.)
Imn = 22; %9Mn Length of Branch (in.)
Il max = 124; % Max Length of Branch (in.)

E = 2086e3; % Young's Modul us (I b/in”2)
rho = 0.0298; % Density (Ibnfin"3)

davg = 2.84; % Avg. Branch Dianeter (in.)
dmin = 1.27; % Mn Branch Dianmeter (in.)
dnmax = 5.33; % Max Branch Di aneter (in.)

((pi.*(davg."4))./(64)); % Mment of Inertia (in™4)
(

A = ((pi.*(davg."2))/(4)); %Cross-Sectional Area (in"2)

Imax = ((pi.*(dmax.”4))./(64)); % Monent of Inertia (in"4)
Amax = ((pi.*(dmax.”2))/(4)); % Cross-Sectional Area (in"2)
Imn = ((pi.*(dmin.”4))./(64)); % Mnent of Inertia (in"4)
Amin = ((pi.*(dmn.”2))/(4)); %Cross-Sectional Area (in"2)

wlrad = ((bll./lavg).”2).*sqgrt((E *1)./(rho.*(1./(32.2.%12)).*A));
wWlHz = wilrad. *(1./(2.*pi));

figure (1)

wnl = @length) (((bll./length).”2).*sqgrt((E *1)./(rho.*(1./
(32.2.*%12)).*A))) . *(1./(2.*pi));

fplot(wnl,[Imn Imax]," g, ' Linew dth',1.5)

grid on;

hol d on;

pl ot (I avg, wnl(l avg), ' ko','Linew dth', 1.5)

wnl davg = wnl(80)

wnlmax = @l ength) (((bll./length).”2).*sqrt((E *Imax)./(rho.*(1./
(32.2.*12)).*Amax))) . *(1./(2.*pi));

fplot(wnlmax,[Imn I max],"'b"," Linew dth',1.5)

pl ot (I avg, wnlmax(l avg), ' ko', ' Linew dth',1.5)

wnl dmax = wnlmax(80)

wnlmin = @length) (((bll./length).”2).*sqrt((E *Imn)./(rho.*(1./
(32.2.*12)).*Amin))).*(1./(2.*pi));

fplot(wnlmn,[Imn Imax], r'," Linewi dth ,1.5)

pl ot (I avg, walm n(l avg), ' ko', ' Linew dth',1.5)

wnl dm n = wnlmi n(80)

title("Natural Frequency - Branch Length Rel ati onship")
x|l abel (" Branch Length, | (in.)")
yl abel (" Natural Frequency, \onegal (Hz)')




| egend( " Branch Di aneter = " +davg+ " in."
Lengt h", "Branch Di aneter
Lengt h", "Branch Di aneter
Lengt h")

,"\onegal @Avg. Branch
+dmax+ " in.","\onegal @Avg. Branch
+dmn+ " in.","\onegal @Avg. Branch

wnl davg =
10. 2098
wnl dmax =
19. 1613
wnl dmin =
4.5656

Matural Frequency - Branch Length Relationship
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