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Chapter 2 Solved pProblems

1. A 60 mm thick Aluminum 7075-T6 flat plate (properties are given in Table A-22) is rolled to
make a cylinder with an inner radius of 100mm. Assuming that the mid-plane of the platc docs
not experience any tension or compression (i.¢.. there is no elongation at the mid-plane).
Determine if the plate will fracture during rolling.
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2. The stress-strain diagram for some material is shown in the figure.
A tensile test specimen having a diameter of 0.5 inch and initial length of 5 inches was made
form this matcrial, The specimen was mounted on the testing machine and the load was increases
until the streets in the specimen rcached 74ksi then the specimen was unloaded.

a) Find the new length of the specimen.

b) If the specimen was reloaded again until the stress reached 60ksi, what would be the

length of the specimen at this stress level?
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1. For the shown structure, draw the free body diagram of each
element and find the magnitude and direction of each force.
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2. Sketch the shear and moment diagrams for the ,
shown beam and indicate the maximum values of 2 kN 4 kN/m

the shear force and bending moment.
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4. Locate the centroid of the shown section then find the moment
of inertia about the neutral axis and the product of inertia at the
neutral axis (Qna).
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maximum allowable stress in the plate material is 60ksi, find the
maximum allowable value of the load F. (consider the stress
concentration)

£ From Figure A-15-12
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A double-lapped joint is connected using a rigid pin as shown. If the
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6. If the state of stress at a point is given as @, = 30 ksi, 6}, = -10 ksi, Ty, =

-15 ksi, using Mohr's
circle find:

a) The principal normal stresses and the maximum shear stress and show each on &
stress element.

b) The state of stress if we perform a rotation of 20° ccw, and show it on a stress
element. T
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7. A close-ended cylinder of internal radius of r; = 30 in and a wall thickness of =1 in. The
pressure inside the cylinder is P; = 8 psi. The cylinder is also subjected to torque of 7= 500
Ib.in applied at both ends. Find the state of stress at a point on the surface of the cylinder and
show it on a stress element.
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8. The C-frame shown in the figure has a trapezoidal cross-
section having the following dimensions b, =1 in, b; = 1.4 in,
h=1.2 in (see Table 4-5). Determine the stresses at the inner

and outer surfaces at the throat of the C.
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9. A 50 mm nominal diameter shaft is press fitted (Force fit "H7/u6") into the hole =
of a fly wheel. The outer diameter of the flywheel is 300 mm. The shaft/flywheel a

assembly rotates at an angular velocity of 300 rad/s. Both the shaft and the
flywheel are made of steel (E = 200 GPa, v =0.32, p = 7850 Kg/m’). For a
maximum interference assembly find the state of stress at a point on the surface
of the flywheel located 120 mm away from the center, and show it on a stress

element.
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10. Considering the stress concentration and
knowing that the value of the load F= 100 Ib
(note that the load is applied at two
locations} , determine:

a) The state of stress at point G (on the top
surface and facing the positive y
direction) and show it on a stress element.

b) The state of stress at point H (on the side
surface and facing the positive z
direction) and show it on a stress clement.
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