ME317
Mini Project 23
Tolerance Stack Up


Assignment
Ensure that the provided design for a small air compressor can be assembled and the piston will not extend beyond the ends of the cylinder when in operation.  
For design purposes:

Items provided:
· Part drawings for the relevant parts of the air compressor assembly.

Background:
As we heard from the Caterpillar speaker, failure to consider tolerance stack-ups can lead to other failures.  In the example given in class, two parts failed to assemble.  More insidious problems are those that occur episodically.  For example, interference problems can happen when you have a statistically unusual combination of parts that are all at the ends of their tolerances.  We do full tolerance stack-ups to assure assembly and avoid episodic interferences.

In this case, we are reverse engineering a competitor’s mini air compressor so we can introduce a new line of products at this lower price point.  As part of the reverse engineering process, we have created drawings with the approximate dimensions of the relevant parts in the compressor assembly.

Your task is to assure that the piston does not extend past the ends of the cylinder at either top dead center or bottom dead center.  A compressor works by pulling in atmospheric pressure air on the down stroke and squeezing it to the desired pressure on the up stroke.  The distance traveled by the piston in one direction is called the piston displacement or the stroke.

Motivation/Objective
· Illustrate the impact tolerances can have on function
· Practice conducting a tolerance analysis
· Strengthen print reading skills

Deliverables:
One copy of the drawings marked up in red ink that clearly indicates the changes that you suggest and your tolerance stack up calculations. .  You may make two types of changes.  You may add a tolerance to an individual dimension.  You may change a nominal dimension.  You may not change the overall length of the cylinder (constrained by other parts of the design).  

One modified spreadsheet with changed dimensions and tolerances highlighted in yellow.  The spreadsheet should not be altered except for changing values.

Grading:
Your suggestions result in a device that:
· Does not ensure that the all parts of the piston stay within the cylinder and does not ensure that the device can be assembled: 60
· Ensures assembly and piston stays within the cylinder, but fails to function properly (parts interfere on motion, parts can’t move): 65
· Ensures assembly, but does not ensure that the piston stays within the cylinder: 70
· Ensures function, assembly, and acceptable piston location with tolerances lower than 0.001 inch (e.g. ±0.0005): 70
· Ensures that the piston stays within the cylinder, but not all parts will assemble: 75
· Ensures function, assembly, and acceptable piston location with tolerances lower than “Bralla recommendations” (but greater than 0.001 inch) for the manufacturing method used for that part: 85
· Ensures function, assembly, and acceptable piston location with tolerances at least as large as “Bralla recommendations” for the manufacturing method used for that part: 95

