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Problem #2:
Part a) Centroid of the section.

Just as before, take the Aluminum as a reference material and substituting
t =0.04in and a =12f = 0.48in,

—

4; =

N 6 .
- £, 4, = 163c106 psi (2at)= 16x10° psi
E, 10x10° psi 10x10°

-(2(0. 48in)(0. 04in) = 0.06144in”
psi

. E ¢ psi
A, =L _10x10" psi

= L gt = 0.0192in’
E, 10x10° psi

. &A _ 10x10° psi

Ay, = = —2t)t)= 0.016in’
al2 Eag al2 10x1 06 pSI ( )( )
. _E ° psi
Ay =ta g 1O PS 6 019002
E, 10x10° psi

To calculate the centroid,

S 2 Az (0.06144)a+1/2)+(0.0192)(a/2)+(0.016)(a —1/2)+(0.0192)(a/2)
x4 0.06144 +0.0192 + 0.016 +0.0192

e (0.06144)(0.5)+(0.0192)0.24)+(0.016){0.46) + (0.0192)0.24)
<7 0.11584

z: = (.408in

Part b) Equivalent moment of inertia based on Aluminum.

1,=3r, _? (z, +4d’ ), (I;+Adz)a!

al

M( (2a)(* )+ (2a)(¢)0.408 0. 5). J+ (l (e)a )+ at(0.408 0. 24)1

7 10x10° psi 1

2
+(é (a- 2:)(:3)+ (a —2r)(r)(q,4qs - 0.46)2j ( ()a® )+ a(0.408 — 0.24)’ j

I, =2.395x107in"



1, =ZI; Zgli (Io '{"Adz)u- ""(Io +Ad2)m‘

al

12

! —M[i(f)(zaf +(Za)(t)(O)z]+(é(a)(ts)+at(0.22)2]+

* 7 10x10° psi

+ (l.i?(fxa ~2tf +(a- 2r)(r)(0)2]+ (115 (2’ )+ ar(0-22)2]

I, =6.796x107in*

And because symmetry,
I,=0
Part ¢) Max. bending stress and location.
To calculate the constants,
: I
k= d = L =147.1

. I 1
k; =————5 =—=4175
nr-@.) L
.
k. = i =0
-y

Therefore,
o, =(147.1(50)y +(417.5X200)z
To calculate the neutral axis,

IM, -1 M,

taner= """
IM,~1 M,

But 1,=0,M,6=200lb-in,and M, =50Ib-in asaresult,

I M,

tana =

z Y






