EXPLORING for “Breaking the Mold”

Introduction:

Injection molding is one of the most common manufacturing processes being used today.  It involves heating up a thermoplastic or thermosetting plastic and injecting it into a mold made of steel or aluminum with the features of the product carved out.  The plastic cools and takes on the shape or form of the mold creating the product. Some examples of injecting molding products are body panels for vehicles, bottle caps, pocket combs, barrels for syringes, and toys.


Injection molding is a prime example of industry using thermodynamics principles.  The thermoplastic or thermosetting plastic must be heated to a specific temperature and cooled.  The heat gain and loss can occur quickly as some products are made within seconds, so the production line can run as cost effective as possible. 

Materials: pictures of products made using injection molding, toy soldier, and diagram of injection molding

Procedure:
1. Teacher holds a plastic toy soldier in hand. 

2. Ask students the following:


A. What type of material makes up this toy soldier?


B. How did the plastic become the shape of the toy soldier?

            C. How did the plastic get into the mold?


            D. Do you know of other products made using injection molding?


E. How important is thermodynamics (heat gain or loss) to industries making 

    products using injection molding?  

  
Answer: plastic (thermoplastic or thermal setting plastic to be exact)





Answer: plastic was put into a mold that was cast or designed with the specific shape





Answer: the plastic was heated and then injected into the mold where it cooled 





Answer: plastic jewelry, body panels for vehicles … teacher can show pictures of more examples





Answer: Very important as the plastic must be heated to a high enough temperature to melt without destroying the mold or equipment injecting the plastic.  Understanding the specific heat of the material as well as how quickly the material cools or hardens into its shape is critical. 
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