Student Notes Tolerance


Lesson Objective:  Students will be able to calculate the tolerance limits for a part.

Tolerance is the amount of variation over and under a specific measurement in the dimensions of fabricated parts.  

The given dimension plus the tolerance gives the longest possible length or thickness of the part.  The given dimension minus the tolerance gives the shortest possible length or thickness of the part.
Example 1: An engine bore measures 4 inches and has a tolerance of ( .0007 inches.   Find the longest and the shortest possible diameter of the bore.

Try it: Find the acceptable range of values for a brake rotor with a thickness of 1.125 inches and a tolerance of ( .005 inches.


Tolerances can be written and solved mathematically using an absolute value inequality.  For instance, if a manufacturing specification calls for a part dimension of 10 cm with a tolerance of .1 cm, the allowable difference (tolerance) between the actual dimension d and 10 cm is less than or equal to .1 cm.  This can be expressed as follows:
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This expression can be solved by changing the absolute value inequality to an equivalent compound inequality, which then can be simplified further.  The process is shown below.
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absolute value inequality
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equivalent compound inequality (( uses “and”)
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compound inequality  with “and” written in another way
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simplified compound inequality (10 added to all 3 parts of 





inequality to solve for d)

Solving inequalities is the same process as solving equations.  Isolate the variable by doing the opposite operation of what is shown.  For instance,
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However, there is one exception to solving inequalities.  When multiplying or dividing by a negative number, you must flip the inequality sign.  

An example of this is:
Solve and graph
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Inequalities can be combined with an and or or.  These are called compound inequalities.  You solve each of the parts of the compound inequality as the two examples above.  When you have the inequality solutions for each part, you combine them together in a graphical solution.  Look at the two examples below of the two types of compound inequalities.



[image: image8.wmf]-13

4

-

3x

-

or  

  

14

2

4

³

³

-

x






[image: image9.wmf]19

<

7

+

2x

 

and

 

28

1

3

-

>

-

x





Sometimes the and statement can be written in two ways.  For instance 
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It can be solved as 
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Example 2:  Solve and graph the inequalities.

1.
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Example 3:  Find the acceptable range of values for an engine bore with a diameter of 89 mm and a tolerance of .02 mm.
Try it:  Find the acceptable range of values for a brake rotor with a thickness of 28.575 mm and a tolerance of .127 mm.
1) _______________________________________________
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3) _______________________________________________
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Process:
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