Tire Mathematics

Information for this activity came from www.discounttire.com
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Tire size is measured in a combination of millimeters, letter codes and inches. The size of the tire pictured to the right is P205/60SR15. The first letter is "P" for passenger tire. The first number is the tire’s width in millimeters -- in this case 205mm. The second number is its aspect ratio -- the ratio of sidewall height to width (also known as "profile"). In this case the sidewall height is 60 per cent of 205mm -- or 123mm. This tire is speed-rated, so the second letter is the speed rating -- in this case it’s "S" (112 mph).  R means radial tire construction and 15 is the wheel diameter in inches.
1. Given the tire size, P215/60SR16, identify the meaning of each of the following.

P
​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​___passenger tire            __________________

215
___tire width             _____________________

60
___aspect ratio__________________________

S
___speed rating__________________________

R
___radial tire construction_________________

16        ___wheel diameter                _______________
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The aspect ratio is the ratio of the sidewall height to the width of the tire.  In the picture at the right, the ratio of the height to the width is 7 to 10, which converts to the percent, 70% (an aspect ratio you could see on a truck tire).

2. Calculate the aspect ratio for each of the sets of tire measurements.

Height = 5.1, Width = 7.9       
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Height = 5.2, Width = 8.6       
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Height = 5.7, Width                
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The tire’s width is given in millimeters.  There are 25.4 millimeters 

in every inch.  To change the millimeters to inches, divide the given 
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width by 25.4

3. Change each of the section width values (in millimeters) to inches.

P195/65R14
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P225/60R15
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P255/60R16
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The section height for a tire can be found by using the Aspect 

Ratio (percent).  For the tire given at the top of the first page, 

P205/60SR15, using the example in #2, the tire width is 

approximately 8.1 inches.  The aspect ratio, 60, means the 

section height will be 60% of the section width.

4. Using the information from question #3, find the section height for each of the following tires.

P195/65R14

[image: image7.wmf]7.68.654.99 inches

´=


P225/60R15
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P255/60R16
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The overall height (diameter) of the tire can be found by

multiplying the section height times 2 and adding the wheel 

diameter, which is the last number in the name of the tire.  

Using the example from #3 and #4, P205/60SR15, the wheel 

diameter would be 24.8 inches.

5. [image: image31.emf]         

Using the information from question #3 and #4, find the 

diameter of each of the following wheels.

P195/65R14
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P225/60R15
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P255/60R16
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The distance that a tire travels (and the miles that are recorded on the odometer) is equal to the circumference of the tire.  The circumference can be found using the diameter of the tire and the formula 
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Find the distance that each tire below travels in one revolution.

P195/65R14
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P225/60R15
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P255/60R16
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If the tire size identified by the factory specifications is changed, the distance the car travels in one tire revolution will be changed, the odometer reading will not equal the exact miles traveled, and the speedometer reading will not indicate the correct rate of speed.  Look at the example below.


A Ford F350 truck is sold with 225/75-R16 tires and the owner replaces those tires with 


315/70-R16 tires.  What, if any, is the effect on the odometer and the speedometer of the car?
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Original tires

 inches (section width)

8.86 inches (section height)

6.645

 inches (tire diameter)

29.3=92.0 inches
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New tires

 inches (section width)

 inches (section height)

 

 inches (tire diameter)

=104.8 inches






This means the truck is traveling 13.9% further than the





odometer reads and is traveling 13.9% faster than the





speedometer reads.  Watch your speed!
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7. Determine the % change, if any, in the odometer and speedometer readings if the factory tires are changed in each of the following.

Car



Original Tires


New Tires_

2002 CHEVROLET MONTECARLO 
P225/60R15


P315/50R15
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The miles covered and rate of speed are actually 6.8% higher than indicated.



2001 NISSAN FRONTIER
P255/60R16


P245/70R16
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The miles covered and rate of speed are actually 5.2% higher than indicated.

In the example at the top of the page, the tire width is 205 mm. 
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60% of 8.1 inches = section height
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Therefore, the section height is 4.9 inches





The section height is 4.9 inches.
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Therefore, the wheel diameter is 24.8 inches.





The tire used in the example for questions 3, 4 and 5 will have a circumference of  77.9 inches or 6.5 feet.
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