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SUPPLEMENTS 5-1

Problem 5-1

The beam is made from three types of plastic that are identified and have the modulus
of elasticity shown in the figure. Determine the maximum bending stress in the PVC.

500 ib 500 1b

PVCE, =450ksi
Escon E, = 160 ksi
- Bakelite £, = 800 ksi

Solution:
Find an equivalent bending rigidity for a beam with multiple materials.

E,(PVC) = 450ksi A, = 3in’

E, (Escon) = 160ksi A, = 6in?

E,(Bakeline) =800ksi A, =9in?

Jooo

Take Bakeline as a reference material.

A - ElAl _ gggg 3in? = 1.6875in?
A :EAZ _ 160kSI- .6in? = 1.2in’
E, 800ksi
A, = A, =9in’

D A’ =1.6875in” +1.2in* +9in” =11.8875in’



Z A (1.6875in2(3in +2in+ 1inj + (1.2in2{3in + 2inj + (9in2{3inj
Y 2 2 2 _ 9320in

VTSN 11.8875in’

7 =15in

Li=gth= —1(1,, + Ad?)= gg’gt:: (é(?;in)(lin)s +(tin)3in)(5.5in — 2.32in)2j —17.21in*

B B e adl)- ;ggi: (é(3in)(2in)3 +(2in)3in)(5.5in —4in)2) _ 3.1in*

Y LT (N 2)=%E(%(Bin)@in)s+(3in)(3in)(5.5in—1.5in)2j=150.75in4

Finally,

I = Z I’ =17.21in* +3.1in* +150.75in* =171.06in*

Moment diagram,

M, =+15,0001b -in

500Ib 500lb +15,000 Ib-in
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k* = y =
y " " =
(IyZ)Z - Iylz .
Therefore,
MZ
o, =——7=Y
IZ
where, y=-2.32in. As a result,
5 = {-15000lb. '”)(— 2.32in) = 203 psi

" 171.06in*



