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In order to solve the problems, some formulas are given as follows for reference only.
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1. (10 %) Define or explain the technical terms: (a) proportional limit, (b) elastic 1i1nit, (c)

yield stress, (d) ultimate stress, and (e) Poisson’s ratio.

2. (10%) A flat bar is to have grooves cut into both edges. The whole depth of the bar is
120mm and the thickness is 12mm. The depth where the grooves are cut is required
to be no less than 80mm, see the figure below. The allowable bending stress is
125MPa. The resisting moment is 1 kN —m . Determine the radius of the grooves.
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Stress concenfration factors
for a flat bar in bending

3. (10%) A brass of 10mm diameter is fitted inside an aluminum tube of 20mm outside
diameter and 4mm wall thickness as shown in the figure. A nut is place on the end
of the bolt and is just bearing against the plate B. If the nut is then tightened on-half
turn and the bolt is single thread with a 2.5-mm pitch (the pitch is the distance a
bolt moves in a single revolution turn), determine the normal stress (a) in the bolt and
(b) in the tube. Let E=105Gpa for the brass bolt and E=70Gpa for the

aluminum tube.
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4. (20%) A fixed-fixed beam is subjected to the uniform load as shown in the figure
below. Determine (a) the reactions, (b) the deflection expression using the integration
method, (c) the expression for the state of stress at any point of the beam, and (d) the
principal stresses and principal planes for a point at (L/2,h/2). Let the rectangular

cross-sectional area of the beam A=¢xh be constant.
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