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OBJECTIVES


Students will learn how a typical casting is made,


Develop  the various steps involved in casting a part,


Use information given  to determine how much of  the raw materials would be required, and


Work in teams to accomplish the task.


Materials List


Wood block of dimension 15 cm by 5 cm by 5 cm


Molding sand (hobby shop or gardening center)


Mold board (Refer to � REF _Ref332100959 \* MERGEFORMAT �Figure 2�)


Drag (Refer to � REF _Ref332100959 \* MERGEFORMAT �Figure 2�)


Plaster of  Paris (safe alternative for liquid metal)


Safety Precautions


Safety gloves and goggles should be worn while conducting this experiment


Aprons should be used while mixing the plaster of paris and  also while pouring it into the mold.


The Job


You have been recently appointed as the Senior Design Engineer at TexArk Inc. This company does various types of castings. Recently the company was awarded a large contract to manufacture rectangular blocks. Your boss has asked you to develop a production plan, and the procedures required to manufacture the blocks using a casting process.
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Figure � SEQ Figure \* ARABIC �1�:  Specifications of a Rectangular Box


To be competitive your design should make optimum use of raw materials and labor (The teacher will provide an amount of money that your project can not exceed...budget).


Your design should not be waste money or material. The customer has specified the part dimensions, and they should be strictly followed. A sample specification is shown in � REF _Ref330631728 \* MERGEFORMAT �Figure 1�.


Procedures


One of the important manufacturing processes  used by Mechanical Engineers is casting. We will be using the techniques of casting to manufacture the rectangular blocks (or students may wish to bring a “toy” from home from which to make their casting).


The casting process is a multi-step process. 


Step 1:


Preparing the pattern:


The most common material used to make patterns is wood. The pattern should exactly resemble the casting. For this we need to cut a rectangular block of wood whose dimensions are 15 cm by 5 cm by 5 cm.


Note : Most metals shrink during cooling. So, should the size of the pattern still be 15 cm by 5 cm by 5 cm  or be slightly greater than  or less than the actual size?


Step 2:


Prepare an impression of the pattern on the molding sand.


Place the mold board on the floor.


Place the pattern on top of the mold.


Place the drag on the mold board as shown in � REF _Ref332100959 \* MERGEFORMAT �Figure 2�.


Fill the drag with molding sand fully covering the pattern. Pack the sand tightly up to the top of the drag.  Be sure to place a flat object on top of the packed sand before going to the next step.


Now turn the drag upside down.
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Figure � SEQ Figure \* ARABIC �2�:  Preparing a Pattern


Remove the pattern from the sand. Make sure that sand does not stick to the pattern or loosens while removing the pattern.


Step 3:


Fill the void created by the pattern on the sand with liquid plaster of paris.


Step 4:


Allow the liquid  to cool until it  solidifies.


Step 5:


Remove the casting and scrape out the sand from the casting surface.


Step 6:


Smooth the surface of the part. Use a brush to clear the sand off the casting. Use sand paper to remove the surface irregularities. Your part is ready. 


Assessment


Each groups do a quality control on the others castings and determine if a redesign /recasting is required to meet the original specifications.  If a recasting is needed, have each group determine where the problem arose and produce a second casting.
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