Instructor Notes Material Layout


Lesson Objective:  Students will be able to visualize and place shapes to get the most efficient and economical way to layout materials with the least amount of waste.
Example 1: Thirty sections of pipe are cut into lengths of 14 inches.  Allow 1/8 inch of waste for each cut.    How many standard 21-foot lengths of pipe must be used to cut the thirty sections?
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17 pieces cut from each 21ft pipe.

Need 2 sections to get thirty sections of pipe.

Try it: Eight pieces of ½ inch round stock, each 4 inches long, are cut from a bar.  How much material is required?  Allow 1/8 inch of waste for each cut.
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Example 2:  How many strips 48 inches long and 12 7/16 inches wide can be sheared from this sheet of 15-gage steel?  Assume no kerf.
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Try it: How many 4” x 4” squares can be cut from a 1-inch metal plate with dimensions of 2’ x 4’?  Allow a 3/16” kerf allowance.

2ft

                           4 ft
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  With kerf, the square will be 
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24 ( 4.1875 = 5.7
5 squares along 2ft side

48 ( 4.1875 = 11.5
11 squares along 4ft side
5 x 11 = 55 squares

Example 3: You have a 4’x8’ sheet of plywood.  You want to build a cabinet with dimensions 24” long, 16” wide, and 30” high.  The following cut list includes:

2 – 24” x 16” rectangles

2 – 16’ x 28.5” rectangles

1 – 16’ x 22.5” rectangle

Do you have enough material?







  4 ft = 48 inches


8 ft = 96 inches
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48 x 96 = 4608 square inches available

2 x 24 x 16 =768

2 x 16 x 28.5 = 912

16 x 22.5 = 360

768 + 912+ 360 = 2040 square inches needed

There should be enough material.
Try it: If the sheet of plywood was 3’ x 5’ in the above example, would there be enough material?
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36 x 60 = 2160 square inches available

2040 square inches needed.

There should be enough material.

EXPLORE: Is there really enough material? Use graph paper or sketch out how you could fit the pieces on a 3’ x 5’ sheet of wood.

No, there is not enough wood to get the sizes needed

1) Convert 21 ft to inches by multiplying by 12.


2) Add each length of pipe and the cut waste to get the length for each cut.


3) Divide 252 by 14.125 to determine number of lengths in each 21-ft length of pipe.


4) Compare number of sections needed to the number of sections in 21 ft pipe. 


Divide 30 (17 = 1.8. Round up since there cannot be a partial section of pipe ordered.





1) Find the amount needed for each 4 inch piece by adding the waste to each piece.


2) Multiply the length by the 8 pieces to get the total length needed.





1)  Use the 48” as the one side of the strip for the most economical layout.


2) Divide 150 1/8 by 12 7/16 to determine the number of strips that can be cut.








1) Convert units to inches.


2) Calculate dimensions of the square with kerf.  Only add kerf to two sides of square, since you are not cutting all 4 sides.


3) Divide the dimensions of the plate by the dimensions of the square with kerf, 4.1875.


4) Round down the number of squares that can be placed on plate.


5) Multiply squares to get total squares on the plate.





1) Convert units to inches.


2) Find area of sheet in square inches.


3) Find areas of cut pieces and add together.


4) Compare areas to determine if there is enough material.








1) Convert units to inches.


2) Find area of sheet in square inches.


3) Find areas of cut pieces and add together.


4) Compare areas to determine if there is enough material.
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