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% Minimal version of BJ 11.25, Use units of N, m

EB = 105E9; EA = 70E%;

SigB = 160E6; SigA = 100E6;

cA = 0.015; cB = 0.021;

yB = 0.018;

W = 0.030; hB = 0.006; AB = wW*hB;

ha = 0.030;

k = 2*EB*{ w* hB"3/12 + yB"2*AB) ... % k = "EI" net.
+ BA*( w* hA*3/12 + (O ¥:

MmaxA = k*SigA/(EA*cA), MmaxB = k*SigB/(EB*cB)
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$BJllpoint25s
%t Use all consistent units of m, W
¥ -A. Ruina Nov 16, 2010 (corrected .017->.018)

EB = 105E9; % modulus of Brass = 105 GPa
ER = T0E9; % modulus of Al = 70 GPa
SigB = 160E6; % yield stress of Brass = 160 MPa
Sigh = 100E6; % yield stress of &l = 100 MPa
cA = 0.015; % max dist of Al from Neut ZAxis = 15 mm
cB = 0.021; % max dist of Br from Neut Axis = 21 mm
¥B = 0.018; % dist of brass center from NA = 18 mm f\L)
W = 0.030; % width of rect beam = 30 mm i
he = 0.006; % height of brass region = 6 mm E_ L*.J
hA = 0.030; % height of Al region = 30 mm - Q
AB = w*hB; % area of each brass part ——
g | E =3
% Find stiffness of cross section = k = "EI" net. I >~ | e
E. |
k = 2*EB*( w* hB*3/12 + yB~2*AB) ... \‘*'5 r‘ih | (Q_L
+ EA*( w* hA"3/12 + 0 ) —
I
Mmaxh =

k*SigA/(EA*cA); % Max moment is Al yields first
k*5igB/(EB*cB); % Max moment if Br yields first
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iCheck, take Mmax as given, find stresses. ® o o ot Eed
rho = k/Mmax; %"Bending moment's given by EI over rho” E: i Lo
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SigAmax = (cA/rho)*EA; % should be < or = Siga il B 0
SigBmax = (cB/rho)*EB; % should be < or = SigB & B e e
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tUncomment lines above to see what you want. ' E W g i
80r, to waste time, make a fancy output like this. \‘ Yo omoo o Sk
disp:['***************t*t***i****i**t*tl]} \ ': e BD:.E: E o ] E E
disp([ 'Output at: ' datestr(now)]) E : o E o E §'5 -
disp([ 'Net bending stiffness of cross section= V. ciron ﬁ P ow ﬂdﬂ'g I . E E
numZstrik) ° Nm*2'] ) ' s 5 o a E E-O-;*;
disp(['Max moment load to keep Al happy = * \ - am
numZstr(Mmaxa) Hm '] ) \ B E ggu , ew®Tw
disp(['Max moment load to keep Br happy = g | R : wn Bl
num2str ( MmaxB) "Nm '] ) * oo E g E-E ey E -
disp(['THE ANSWER, min of above two = e : - % o
num2str(Mmax) ‘nm '] ) :;5454;::: GEEE
disp(['CHECKS: '] ) 3 MEEEE mg o
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disp([ rho, (just for fun) T [ r286S8=ZuoHsL
num2str(rho) ' m*-1 '] ) / x o Uuom
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disp([’ Stresses are less or egual what is allowed?: ) ¥ 20 E g SR
disp(["' Stress in Al at given Mmax= Vs ek
num2str(Sighmax) ' m*-1 '] )
disp([' Stress in Br at given Mmax= p—
num2str (SigBmax) ' m =1 "] )




