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OBJECTIVES


Students will build a strap from given specifications.  


Students will apply the principles of geometry to determine the missing dimensions of the part. 


Students will use this information to calculate  the actual amount of  raw material that would be required to make a    strap and investigate how this raw material can be converted to the finished product.


Materials List


Some of the choices for the Materials are:


Sheet Steel 50 cm x 15 cm


Sheet  Copper 50 cm x 15 cm


Sheet Aluminum 50 cm x 15 cm


The above mentioned sheets of gauges 34 to 38 should be used.


Tools List


Ruler 30 cm graduated to 1 mm


Compass


Pencils


Eraser


Paper


Straight Blade Snips


Ball pin Hammer 


Safety Precautions


Keep fingers away from the snips while cutting the metal


Keep at a safe distance from your neighbor while using the ball pin hammer.


The Job


You have been recently appointed as the Senior Design Engineer at ABC Inc. The company just received an order to make 1000 straps.  Your job is to prepare a complete design of the part and also determine the sequence of steps involved in making these straps. To be competitive your design should make optimum use of raw materials and labor. You should make sure that you do not waste material because this will make the price of the final product higher than is necessary.
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Figure � SEQ Figure \* ARABIC �1�: Specifications of a Sheet Metal Strap


The customer has provided some dimensions and they should be strictly followed. A sample specification is shown in � REF _Ref330629742 \* MERGEFORMAT �Figure 1�.


Procedures


Step 1:


First calculate how much material would be required to make the strap. To find this  divide the strap into different regions:


Region 1 consists of the flat portion,


Region 2  consists of the curved portion, and  Region 3 consists of flat portion of the strap. (� REF _Ref330630748 \* MERGEFORMAT �Figure 2�).


Step 2:


From Figure 1, we find that the width of the strap is equal to 3 cm.


Step 3:


The length of the strap is equal to the length of the flat Region 1 plus the length of the curved Region 2 plus the length of the flat  Region 3.


The length of the flat Region 1 and 3 are each 1 cm as determined from � REF _Ref330629742 \* MERGEFORMAT �Figure 1�.


Step 4:


Mark the dimensions of Region 1 which is 1 cm on a sheet of paper.


Step 5:


We must next find the length of the semi circular portion 2 of the strap.


Can you guess what would be the length of the semicircular portion? From geometry we can use the formula for the perimeter of the semicircle which is:


� EMBED Word.Picture.6  ���


Figure � SEQ Figure \* ARABIC �2�: Regions of a Strap


X*radius	=	X*2


		=	22/7 *2


		=	44/7 cm


Step 6:


Now mark the length CD on the paper which is equal to 1 cm.


Step 7:


Cut the paper along outside edge� REF _Ref330631176 \* MERGEFORMAT �Error! Reference source not found.�.


Step 8:


Place the paper on the metal sheet and cut a strip of sheet metal similar to the strip of paper. Trace the dimensions AB, BC, and CD on to the sheet using a divider.


Step 9:


Now mark with a dashed line the points where the sheet  must be bent. From Figure 1 we can see that the sheet has to be bent at the points B and C.


Step 10:


Carefully  bend the sheet using a ball pin hammer and mallet along the dotted lines to obtain the shape as shown in the Figure 1.  The part is now complete.


Step 11:  (Redesign)


As a group, go back and look at where you had problems in the making of the metal strap.


Decide how to fix the problem so that you can make the strap faster with less waste, and then make another strap.
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