ME323 EXAM #2 Solution

Problem 1 Solution :
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Problem 2 Solution:

a) 0, = 60 MPa, Trayx in-piane = R = 50 MPa

60 +o - —20 MP
= = 4 = = —_ = a
Op, = Oavg TR =———250=70MPa = o, =(70F50)x 2 - 60 {180MPa
Since gy, is compressive, then o, = =20 MPa, 04,4 = —60;20 =20 MPa

The other in-plane principal stress a;,, = 04,9 — R = 20 — 50 = =30 MPa

— 2 2
7 J (F52) +(m)’ = J (60 ) 4 (1) =50 = 1, = £30 MPa

Since 7y, is in the direction shown, then 7,,, = —30 MPa.

b)

y —axis

Tmax,in-plane = 50 MPa

o3 = 0, =—30MPa a1 = 0p, =70 MPa
3 D2

Oavg = 20 MPa

d)



y Va

Tx”y” = -50 MP”G,

- ,‘vx

‘Mﬂ = 26.565°

L]

Oavg = 20 MPa
Oapg = 20 MPa

0;, = 45° + 6, = 26.565°
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Problem 3 Solution:

P23 Soludion: 3
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Problem 4 Solution:
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Superposition Method:

1) Loading case 1

A A ; ; C
’ i B i
772 5 Z
poL/4
) 3L/4 g

Considering the symmetry, the Force P at x = L/4 (solid line) and P at x = 3L/4 (dashed line)
will produce the same deflection for the roller B. Thus,
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2) Loading case 2
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Compatibility condition:
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