SPECIFIC HEAT MOLDING LAB 

I. Purpose: To calculate the heat gained or lost by the “Jell-O” as well as to simulate injection molding.

Relates to Business: Manufacturers create parts or whole components of products using injection molding. 

III. Materials: 

Hot plate, thermometer, 250 mL beaker, tap water, glass stirring rod, 3 oz or 85 g box of Jell-O, 60 mL syringe, premade plastic mold

IV. Procedure:
1. Obtain materials.

2. Convert the mass of the Jell-O from the 3 oz package to kilograms and record on the chart below.

3. Fill a 250 mL beaker with 150 mL of tap water.

4. Set on top of a hot plate with a thermometer.  

5. Before turning on the hot plate, record the temperature of the water and convert the temperature from Celsius to Kelvin.

6. Turn the hot plate to 500 ºC.

7. Once the water begins to boil, (90-95ºC) convert the temperature again and record below.

(it needs to reach boiling or 100 °C, but often alcohol thermometers are slightly off)

8. Remove the thermometer.

9. Add the Jell-O and stir using the glass stirring rod for 3 minutes. 

10. Turn off the hot plate.

11. Using a syringe draw the Jell-O into the syringe.

12. Push the Jell-O out of the syringe into the pre-made mold.

13. Rinse the syringe out immediately with water.

14. Allow the mold to sit at the minimum of 3 hours in a refrigerator or until the next day at room temperature. (May cover with plastic wrap if desired.)

15. Dip the bottom of the mold in warm water for about 15 seconds or use a plastic knife to loosen the Jell-O Jigglers from the mold. (Only allow students to eat them if the equipment used previously was clean from contaminants.)
16. Clean and return all lab equipment.

IV. Data/Questions:
	
	Mass

(kg)
	Initial Temperature

(K)
	Final Temperature

(K)
	Specific Heat

	Jell-O


	
	
	
	  1700 J/kg*K


1. A. Calculate the “heat gained” by the Jell-O to make it moldable.


 B. Calculate the “heat lost” by the Jell-O to make it into a jiggler or more firm.


   C. How are the two calculations similar?


2. Injection molding is used to make many products. One such product is the hoods of “Mules” or high speed ATV’s. 10 ½ lbs of resin is used in one mold. 

A. Determine how much resin is needed when converted to kilograms. (Review)


 There are two types of resin used. Resin A has a melting point of 400 ºF, while the Resin B has a melting point of 450ºF as it contains talc (baby powder) to allow the resin to be painted.

B. Convert the temperature to ºC. (Review)


C. Convert the temperature to Kelvin. (Review)


D. Knowing the answer to #2 A & C and the specific heat of Resin A is 820 J/kg*K and Resin B is 870.3 J/kg*K. Determine the amount of heat gained by the resin knowing the initial temperature is room temperature and the final temperature is each one’s melting points.  


3. During the lab we used electricity converted to heat to melt the resin.  For the injection molding, most of the heat to melt the resin comes from friction as the resin is sent through a spinning screw mechanism at high pressure eventually forced at 3,000 PSI into a 3 mm diameter hole. 

A. How does this relate to the 1st Principle of the Thermodynamics?


B. Why is it wise for the company to use this method rather than heating strictly by electricity? 

V. Conclusion:

How is “heat gain or loss” calculated?  Why is this calculation important for industries using molding processes to create their products? 

.085 kg





20 °C to 293 K





100 °C to 373 K





Answer: Q=mC∆T    so 0.085 kg*(1700J/kg*K)*(373-293K) = 11 560 J





Answer: Q=mC∆T   same but negative or -11, 560 J





Answer: Q=mC∆T   same but negative and the initial and final temp. switch place. 





Answer:  10.5 lb → 4.772 kg  (2.2 lb = 1 kg)





Answer:  400 ºF → 204.4 ºC & 450 ºF → 232.2 ºC   Formula: 5/9(ºF-32)





Answer:  204.4 ºC → 477.4 K & 232.2 ºC → 505.2 K   Formula: ºC + 273





Answer: Q=mC∆T   Resin A >  4.772 kg*(820 J/kg*K)*(477.4-293K) = 721 564.6 J


                                 Resin B > 4.772 kg*(870.3 J/kg*K)*(505.2-293K) = 881 281.79 J





Answer: Total increase in thermal energy of the system is the sum of the work done on it. In essence, some energy to move the material is lost as heat due to friction, but the heat or energy is neither created nor destroyed it only alters form. 





Answer: Saves money as the machine must push the resin into the mold it can utilize the waste energy from this process to melt the resin.   





Answer: Q=mc∆T    Understanding the factors that contribute to heat gain will drive how a product is manufactured.  How much energy is needed to create the temperature change, how much mass is needed to create the product, and how efficient the process is overall.  These items are important for balancing profit to expenses for the success of the company.  
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