Group Member Names _________________________________
Properties of Polymers
1) Polyethylene (C2H4) forms a covalently bonded polymer chain with 109o between the main carbon bonds in the chain. 
a) Draw an atomic picture of the bonding of a few sets of carbon and hydrogen atoms. 


b) A polymer chain is often drawn as a random looking squiggly line. Why does the line look random if the carbon atoms are all 109o apart?



2) The stress strain response of a thermoplastic is sketched below. For each dot on the curve state what is happening to the crystalline and amorphous regions of the polymer and draw a representative sketch. 
Start:
 (
2
)
 (
4
) (
3
) (
1
)
 (
Start
)Phase 1:


Phase 2:


Phase 3:


Near Failure/Phase 4:







3.  (
2
3
4
6
ϵ
20
40
60
A
)The stress strain plot for a polymer is shown below. What causes the increase in the measured stress seen after point A? Explain.







3) When a thermoplastic undergoes a drawing process, the Elastic Modulus, the Ductility, and the Yield Strength of the material all change. Indicate whether each increases or decreases and explain why drawing does this to the material.
Elastic Modulus:

Ductility:

Yield Strength:

4) Sketch the stress vs. strain behavior for thermosets, thermoplastics, and elastomers.  Then note the main differences in the plots and explain the causes for these differences.
 (
Stress
Strain
)



	




Thermoset:

Thermoplastics:

Elastomers:
