IDE 110 Fall 2007 Final Exam Key

1. Inthe frame below, member AB is 1.25 inches wide and 0.125 inches thick. The 0.25 inch pins
at A and B are in single shear.

a. Findthe force in member AB and state whether it is in tension or compression. Also find the
reaction on the pin at C.

b. Findthe shear stress on the pin at B.
C. Findthe bearing stress in member AB at paoint B
d. Findthe required diameter for the pin at C if the shear stress must be limited to 15 ksi.
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2. For the simply supported beam shown, determine the normal stress and shear stress acting at
point H as shown on the figures below. Show these stresses on a stress element.
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3. The propped cantilever beam shown below is made from a W14 X 48 |-Beam which has a
moment of inertia of | = 484 in* and a modulus of elasticity of E = 29,000 ksi. Before the loads are
applied, the support at point B is located 0.5 inches below the beam as shown in the figure.

a. Findthe support reaction on the beam at B.
b. Find the deflection at point C.
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4. The strain rosette shown was used to obtain normal strain data at a point on the free surface of
a machine part. «, = 620y, v, =-450p, and = -385u. E = 96 GPa and Poisson’s ratio for the
material is + = 0.33.

a. Determine the strain components ¢, ¢, and+,, at the point
b.  Determine the stress components w,, o, and t,, at the point.

. Determine the principal stresses and the maximum in-plane shear stress at the point. Show
these stresses on an appropriate sketch that indicates the orientation of the principal plans
and the planes of maximum in-plane shear stress -{
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5. A solid steel shaft with an outside diameter of 36 mm supports a 240-mm-diameter pulley. Belt
tensions of 2,400 N and 400 N act as shown.

{a) Determine the normal and shear stresses on the top surface of the shaft at point H and show
them on a stress element.

{b) Determine the principal stresses at point H. Note: Y ou do not need to show the orientation of
the principal stresses on an appropriate sketch.

{c) Determine the normal and shear stresses on the side of the shaft at point K and show them on
a stress element.

{d) Determine the principal stresses at point K’ Mote: You do not need to show the orientation of
the principal stresses an an app Epnat
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