Instructor Notes Brake Drums #1
Lesson Objective:  Students will demonstrate a working knowledge of solving inequalities to compare measurements and tolerances and its application to brake drums.

Important terminology:

Brake Inspection Criteria –
Brake drums or brake discs (rotors) are worn or scored to the extent that their remachining would result in a failure to meet manufacturer’s specifications. Use the specification stamped on the rotor or drum if available

Maximum diameter of brake drum (D) – This is the listed diameter on the drum or in the manual specifications. If the drum is machined to a diameter greater than this value, it must be discarded. This is also called the Discard value.

Measured diameter of the drum (m) – the diameter of the brake drum measured using a brake drum gauge.

Cut measurement (c) – the thickness of cut required to remove any score marks in the brake drum.

Inequality – a relationship between two values. “10 < 12” reads “ten is less than twelve”. The symbol “<” is the “less than” sign. Other inequality signs include ≤, >, and ≥.
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Variables required to determine if the drum should be discarded:

	maximum diameter or discard value, D
	measured diameter, m
	cut measurement, c

Formula

	m + 2c < D		If the inequality is true, the brake drum is ok.
				If the inequality is false, the brake drum must be discarded.

Introduction

Discuss the brake drum, what it does, and how it wears. Demonstrate how to measure the brake drum. Discuss why the brake drum has specifications and what will occur if the brake drum is worn or machined to a diameter greater than the specification.

Discuss inequalities and the “true” / “false” results that you obtain from them.


4 < 5   True!		6 > 7  False!		8 < 8    False!		4 ≤ 4    True!

Remember ORDER OF OPERATIONS
PEMDAS (Please Excuse My Dear Aunt Sally)
Always do the math in this order

P- Parentheses (do the math inside of parentheses FIRST)
E- Evaluate any exponents
M/D – Multiplication and Division
A/S – Addition and Subtraction







13 + 2 > 9   			4 + 3 < 5   

      15 > 9   True!	                   7 < 5 False!






9 + 2(3) < 17   		9 + 2(4) > 17          	Multiply First

9 +    6   < 17                           9  +   8  > 17		Addition Next

         15 < 17   true!		          17 > 17 false!





10.050 + 2(.02) < 10.090    			10.040 + 2(.02) < 10.090 		Multiply First

10.050 +   0.04 < 10.090    			10.040 +   0.04  < 10.090		Addition Next

	 10.090 < 10.090   false! 		             10.080  < 10.090   true!



Example 1: The maximum diameter of a brake drum is 10.060 inches. The drum measures 10.010 inches. After machining .015 inch cut from the drum to remove score marks, you must determine if the drum is still usable. Can it be reused?

m = measured diameter of the drum = 10.010 inches

c = cut measurement = 0.015 inch

D = discard value = 10.060 inches

Can it be reused?

m + 2c < D					Substitute in the number values for the variables

10.010 + 2(.015) < 10.060    			Multiply 2 and (.015)  			

10.010 + 0.030    < 10.060			Add the left side together

               10.040  < 10.060   True!		Determine if the inequality is true or false

Yes, the drum can be reused because the new drum measurement after being resurfaced is less than the discard diameter.

Try it #1: The maximum diameter of a brake drum is 11.045 inches. The drum measures 11.020 inches. After machining 0.021 inch cut from the drum to remove score marks, you must determine if the drum is still usable. Can it be reused?

m = measured diameter of the drum = 11.020 inches

c = cut measurement = 0.021 inch

D = discard value = 11.045 inches

Can it be reused?

m + 2c < D					Substitute in the number values for the variables

11.020 + 2(.021) < 11.045			Multiply 2 and (.021)

11.020 + 0.042    < 11.045			Add the left side together

               11.062  < 11.045  False!		Determine if the inequality is true or false

No, the drum can NOT be reused because the new drum measurement after being resurfaced is greater than the discard diameter.

Example 2: The maximum diameter of a brake drum is 12.075 inches. The drum measures 12.054 inches. After machining 0.017 inch cut from the drum to remove score marks, you must determine if the drum is still usable. Can it be reused?

m = measured diameter of the drum = 12.054 inches

c = cut measurement = 0.017 inch

D = discard value = 12.075 inches

Can it be reused?

m + 2c < D					Substitute in the number values for the variables

12.054 + 2(.017) < 12.075			Multiply 2 and (.017)

12.054 + 0.034    < 12.075			 Add the left side together

               12.088  < 12.075   False!		 Determine if the inequality is true or false

No, the drum can NOT be reused because the new drum measurement after being resurfaced is greater than the discard diameter.

Try it #2: The maximum diameter of a brake drum is 8.070 inches. The drum measures 8.033 inches. After machining .016 inch cut from the drum to remove score marks, you must determine if the drum is still usable. Can it be reused?

m = measured diameter of the drum = 8.033 inches

c = cut measurement = 0.016 inch

D = discard value = 8.070 inches

Can it be reused?

m + 2c < D				Substitute in the number values for the variables

8.033 + 2(.016) < 8.070		 Multiply 2 and (.016)

8.033 + 0.032  < 8.070		 Add the left side together

             8.065  < 8.070  True!		 Determine if the inequality is true or false

Yes, the drum can be reused because the new drum measurement after being resurfaced is less than the discard diameter.
Example 3: The maximum diameter of a brake drum is 205.01 mm. The drum measures 203.6 mm. A score of 0.615mm is measured. Can the drum be resurfaced or must it be discarded?

m = measured diameter of the drum = 203.6 mm

c = cut measurement = 0.615 mm

D = discard value = 205.01 mm

Can it be resurfaced?

m + 2c < D				Substitute in the number values for the variables

203.6 + 2(.615) < 205.01		Multiply 2 and (.615)

203.6 + 1.230    < 205.01		Add the left side together

             204.83  < 205.01   True!	Determine if the inequality is true or false

Yes, the drum may be resurfaced. It does NOT need to be discarded. 

Try it #3: The only discard diameter of a brake drum that can be found is metric. It is 213.52 mm. You do not have a metric drum gauge. The drum measures 8.365 inches. A score of 0.019 inches is measured. Can the drum be resurfaced or must it be discarded?

m = measured diameter of the drum = 8.365 inches

c = cut measurement = 0.019 inch

D = discard value = 213.52 mm       (note: 25.4 mm = 1 inch)	Convert mm to Inches

	Multiply mm by the conversion ratio to get inches

 = 8.406 in 		Notice the mm on top cancel with the mm on the bottom to leave inches

Can it be reused?

m + 2c < D				Substitute in the number values for the variables	

8.365 + 2(.019) < 8.406		Multiply 2 and (.019)

8.365 + 0.038  < 8.406		Add the left side together

             8.403  < 8.406  True!		 Determine if the inequality is true or false

Yes, the drum may be resurfaced. It does NOT need to be discarded. 

Example 4: Work through a traditional math example.

Is (x, y) =(3,  5) a solution to the following inequality?

    y + 2x < 13				Substitute in the number values for the variables

 5 + 2(3) < 13				Multiply the 2 and the 3

  5 +   6   < 13				 Add the left side together

          11 < 13    True!			 Determine if the inequality is true or false
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Try it #4: Work through a traditional math example.

Is (x, y) =(4.1, 8.2) a solution to the following inequality?

           3y + 5x < 45			Substitute in the number values for the variables

3(8.2) + 5(4.1) < 45			Multiply 3 and 8.2   Multiply 5 and 4.1

 24.6 +   20.5   < 45			Add the left side together

                45.1 < 45    False!		Determine if the inequality is true or false
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