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MECH 401 – Mechanical Design Applications
Homework #4
Failures Resulting from Static Loading
Due:  5:00 PM, Thursday, February 7, 2008
Start each problem on a new page.  Drawings should be neat – use a straightedge!  Box your final answers.  Neatness counts on homework.  Late homework is not accepted.

Problems are in SMB.

1. [25 points]  Problem 5-4 (modified)
For AISI 1018 hot-rolled steel, plot the failure loci (MSS and MDE) in the AB plane to scale (use grid paper); then, for each stress state, plot the point and the load line and then calculate the factors of safety for each failure criteria.

(a) A = 100 MPa, B = 80 MPa
(b) A = 100 MPa, B = 10 MPa
(c) A = 100 MPa, B = -80 MPa
(d) A = -80 MPa, B = -100 MPa
2. [25 points]  Problem 5-17
Design the lever arm CD (figure 5-16) using MDE by specifying a suitable size and material (Follow example 5-3 on material and use results as needed).
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3. [25 points]  Problem 5-20
A light pressure vessel is made of 2024-T3 aluminum alloy tubing with suitable end closures.  This cylinder has a 3 ½-in OD, a 0.065-in wall thickness, and ν=0.334.  The purchase order specifies a minimum yield strength of 46 kpsi.  What is the factor of safety if the pressure-release valve is set at 500 psi?
4. [25 points]  Problem 5-25
The gear forces shown in the problem 5-25 figure (below) act in planes parallel to the y-z plane.  The force on gear A is 300 lbf.  Consider the bearings at O and B to be simple supports.  For a static analysis and a factor of safety of 3.5, use distortion energy to determine the minimum safe diameter of the shaft.  Consider the material to have a yield strength of 60 kpsi. (Note equation 5-15)
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