Instructor Notes Piston Displacement Lesson 3


Lesson Objective:  Students will be able to calculate the change in the cubic inch displacement if the bore or stroke is changed.

A cylinder is located in an engine block.  The piston is located in the cylinder as shown in the diagram below.
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The cubic inch displacement (CID) is the total cubic inch displacement of all the cylinders in the engine block.



CID = .7854 * (Bore)2 * Stroke * Number of Cylinders

To make a car go faster, the cubic inch displacement must be increased.  This can be achieved by changing the bore or the stroke.


Example 1:  

Determine the difference in cubic inch displacement for an 8-cylinder engine with a bore of 4 inches and stroke of 3 inches if the cylinders are bored out .5 inches.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 42 * 3 * 8




BEFORE the cylinders are bored.

CID = 302 cubic inches

New Bore = 4 + .5 = 4.5 inches



Find the new Bore measurement.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 4.52 * 3 * 8




AFTER the cylinders are bored.

CID = 382 cubic inches

Increase Difference = 382 – 302 = 80 cubic inches

Subtract the original CID from the 








modified CID.

Try it:

Determine the difference in cubic inch displacement for a 6-cylinder engine with a bore of 4.25 inches and stroke of 3.375 inches if the cylinders are bored out to 4.625 inches.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 4.252 * 3.375 * 6



BEFORE the cylinders are bored.

CID =  287 cubic inches

New Bore = 4.625 inches




Find the new Bore measurement.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 4.6252 * 3.375 * 6



AFTER the cylinders are bored.

CID =  340 cubic inches

Increase Difference = 340 – 287 = 53 cubic inches

Subtract the original CID from the 








modified CID.

Example 2:

Determine the difference in cubic inch displacement for an 8-cylinder engine with a bore of 4 inches and stroke of 3 inches if the stroke is modified to 3.5 inches.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 42 * 3 * 8




BEFORE the cylinders are bored.

CID = 302 cubic inches

New Stroke = 3 + .5 = 3.5 inches



Find the new Stroke measurement.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 42 * 3.5 * 8




AFTER the cylinders are bored.

CID = 352 cubic inches

Increase Difference = 352 – 302 = 50 cubic inches

Subtract the original CID from the 








modified CID.

Try it:  What if we take the engine from examples 1 and 2 and modified BOTH the bore and the stroke?  

Determine the difference in cubic inch displacement for an 8-cylinder engine with a bore of 4 inches and stroke of 3 inches if the cylinders are bored out .15 inches (the cylinders are bored out .075 inches along the circumference which increases the bore by a total of .15 inches) AND the stroke is modified to 3.5 inches.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 42 * 3 * 8




BEFORE the cylinders are bored.

CID = 302 cubic inches

New Bore = 4 + .15 = 4.15 inches



Find the new Bore measurement.

New Stroke = 3 + .5 = 3.5 inches



Find the new Stroke measurement.

CID = .7854 * (Bore)2 * Stroke * Number of Cylinders
Calculate the CID for the engine 

CID = 
.7854 * 4.152 * 3.5 * 8



AFTER the cylinders are bored.

CID = 379 cubic inches

Increase Difference = 379 – 302 =  77 cubic inches

Subtract the original CID from the 








modified CID.

Small group problem:

In drag racing, there is a size limit of 440 cubic inches.  How would you rebuild a 427 cubic inch engine by modifying the bore and/or stroke to maximize the speed without going over the size limit?

(Have students work on this problem in groups of 2-3 for 15 minutes or so.  Have a prize for the group whose modifications are closest to the 440 cubic inch limit.)

