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1. Name and describe the two basic morphologies of thermoplastic materials. (10 pts)
Amorphous – Random arrangement of polymer molecules
Semi-crystalline  - a portion of the molecular chain folds up into densely packed areas
2. Name and describe the three (3) main types of bonds (or forces) found in organic chemistry. Put an * next to the most important type (10 pts)
*Covalent bonds – sharing of electrons
Ionic bonds – One atom takes a molecule from the other atom – charged and the charge causes attraction
Van der Waals forces – slight charge on the polymer chains causes them to be attracted to each other
3. List 4 of the 5 factors that affect a materials chain flexibility and material properties. They have to do with the arrangement and effects (10 pts)

1) Temperature
2) Branching
3) Sidegroups
4) Types of Bonding
5) Additives    (bonus +2)

4. What are the two main factors that affect a material’s viscoelasticity and how does each affect it? (10 pt)
1) Temperature – hotter the easier the chains can slide past each other – more free volume
2) Strain Rate – Pull slower – easier for chains to slide past one another
5. What is viscoelasticity and what causes it? (10 pt)
Polymer molecules stretch and they flow 

It is because of their structure – long, thin molecules – high aspect ratio
6. Define Tg? (10 pt)
Glass transition temperature – temperature at which a material goes from a glassy solid to a rubbery solid
How does Tg affect each type of material morphology?

Amorphous – whole mass of material gets rubbery and more ductile
S/C – amorphous portion gets rubbery, high enough above Tg and crystals can form
7. Define Tm? (10 pt)

Melt temperature – temperature at which the crystals in the material will melt
How does Tm affect each type of material morphology?

S/C – all crystals in the material melt and it flows very easily
Amorphous – don’t truly melt – temperature at which we can process the material

8. List whether the following materials are Semi-crystalline (S) or Amorphous (A)

(+2 pt/ -4 pts each) It’s only -4 if you answer incorrectly – blanks are -2)

__A__  GPPS    
__a__ PVC
    __s__ HDPE
   __a___ ABS

__s___ PP

__s___ Nylon 6/6
___s__ POM
   ___s___ PET  
__a__PMMA
__s___ Nylon 6/6 30%GF

