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Safety Precautions:

1.
Wear safety goggles.

2.
Make sure the area is clear before allowing the pendulum on the Impact Tester to swing.  Pieces can fly a fair distance.

3.
Be careful inserting and removing specimens from the boiling water.

Procedure:

1.
Turn on the Tinius-Olsen Impact Testing machine by flipping the switch at the back of the Impact Display.

2.
When beginning a set of tests, always calibrate the machine following the instructions provided under the calibration menu.

3.
Select 5 PVC specimens, measure the width of each, and record the measurements on the data sheet.

4.
Latch the pendulum.

5.
Place the specimen on the striking tups with the notch facing away from the hammer strike.  Center the specimen using the setting gage.

6.
Follow the instructions outlined in the test menu.

7.
Before releasing the pendulum, make sure the area around the Impact Tester is clear and team members are wearing safety glasses.

8.
Record the breaking energy (BE), impact strength (S1), and the type of break on your data sheet.  Label the specimen with a pen.  Draw an outline of the break on a piece of paper for your lab report or take a picture with the digital camera.  The objective is to clearly identify/describe the type of break and texture of the surfaces.
9.
Repeat steps 4 - 8 with specimens of the same polymer at four additional temperatures:


ice water mixture


approx  0 oC


room temperature


approx  20 oC

(already did this one)


hot water bath



approx  45-50 oC


hot water bath



approx  90 oC


boiling water



approx  100 oC

Soak your specimens 20 minutes in the appropriate baths.  If the specimens are transferred rapidly to the machine, it can be assumed that the temperatures at which they are broken are those of the baths in which they have been held.

10.
Use two Nylon 101 specimens and choose two temperatures at which to impact test.  Make your choice in such a way that you may be able to bracket the glass transition temperature.  Follow the procedure outlined above in steps 4 - 8 and complete the data sheet.

Data Sheet

Material:  PVC
	Width
	Temperature
	Impact Energy (ft.lb)
	Impact Strength (ft.lb/in)
	Break Type
	Surface

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Material:  Nylon 101
	Width
	Temperature
	Impact Energy (ft.lb)
	Impact Strength (ft.lb/in)
	Break Type
	Surface

	
	
	
	
	
	

	
	
	
	
	
	


1. Plot the impact strength (y) of the PVC polymeric material vs. its temperature (x).   or mark the GTT as a vertical line on the graph.  Attach this graph to the back of this report.

2. Compare the impact strengths of the two materials.  Do the materials react (ductile/brittle) as expected based on the expected GTT?  Explain.
3.
Describe the surfaces of each break and the break type of each specimen.  How does each break indicate the brittleness/ductility?
4.
Based on the graph below, discuss the yield strength, ductility, and brittleness of material A and material B.
[image: image1.jpg]True stress

True strain




5.
Using the figure shown below, discuss how the temperature affects the impact strength and the ductile to brittle transition of each of the three materials.
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