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1. List the materials that would be considered to have very good to excellent optical properties, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer (10 pts) You can abbreviate.
PS – A – C; PC – A – E; PMMA – A – E; PET – S - E 
2. Why do HDPE and PP have such good chemical resistance and PC and GPPS do not? (5 pts)
They are semi-crystalline so they are more chemically resistant and they only possess single C-C and C-H bonds 
3. List 3 materials that are commonly used in packaging, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer. Also list what it is they would be used to package. (12 pts)
PVC-A-C- any product shipped or sold in a blister pack; HDPE-S-C-milk; PP-S-C-Yogurt; PET-S-E-carbonated beverages/water
PS-A-C-tic-tacs; 
4. List 2 materials that are commonly used to make gears or bushings, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer.(8 pts)
1  PA-S-E; POM-S-E Best choices
2   Also accepted were PET-S-E and PS-A-C
5. List 3 materials that are commonly copolymerized, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer. Why would they be copolymerized? (12 pts)
1 POM –S-E; PP-S-C; PMMA-A-E; PS-A-C (ABS-A-E); PET-S-E
2__________________________________________________________________________________

3__________________________________________________________________________________
WHY? They would be co-polymerized in order to improve visual, impact, or barrier properties
6. Which 2 materials will float regardless of the geometry of the component? (3 pts)
PE + PP
7. List 2 materials that do not burn easily or self -extinguish, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer.(8 pts)
1  PVC-A-C; PC-A-E; PA-A-E;
8. List 3 materials that are hard to decorate using many decoration methods, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer. Answer why they are hard to decorate(12 pts)
1 POM-S-E; PE-S-C; PP-S-C
2 Also accepted, but may be -1 were PVC-A-C and PA-S-E
WHY? They have low surface energy which makes it harder for inks to stick to them
9. List 2 materials that give off toxic fumes when they degrade, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer.(8 pts)
1. POM-S-E and PVC-A-C
10. List 2 materials that can be difficult to process and why they can be difficult to process.(8 pts)
1. PA- very low viscosity, thermally and moisture sensitive, hygroscopic; PET-narrow process window
2. PMMA – Very high viscosity, hygroscopic, brittle; PVC-thermally and shear sensitive, toxic fumes
May also have been accepted but at reduced points – PC- high viscosity, hygroscopic; POM-hygroscopic, toxic fumes 
11. Name one of the materials that has a very high specific gravity > 1.35, list whether it is are amorphous or semi-crystalline, and list if it is a commodity or an engineering polymer (10 pts)

PVC(1.4) or POM(1.41)
12. List 2 materials that are not commonly recycled, list whether they are amorphous or semi-crystalline, and list if they are a commodity or an engineering polymer. Answer why they are not commonly recycled (10 pts)
1. PC-A-E; ABS-A-E; PMMA-A-E; POM-S-E; PA-S-E
2. PVC-A-C
WHY? Not commonly used in packaging or disposable items or for PVC-thermally sensitive and may give off toxic fumes if degraded 
13. What are the four basic points to the sustainability platform?(8 pts)
1 Recycling
2 Reducing the amount of material in components
3 Biodegradable polymers or polymers from sustainable sources
4 Design for recyclability
14. What is sustainability?(5 pts)
Leaving no debt for future generations
Meeting the needs of the present without compromising the ability of future generations to meet their needs
15. What are the two basic types of recycled plastic?(3 pts)
Post-consumer and Post-industrial
16. Why is the substitution of Plastic for glass packaging good for the environment? (3 pts)
Packages weigh less so less fuel is consumed in shipment and fewer emissions are produced
17. List 2 reasons why Plastic bags are better for the environment than paper bags (4 pts)
1 Less energy to create; less fresh water to produce; less energy to recycle; less space in landfill, etc.
18. What are the two sustainability initiatives of  the plastics that are directly opposed to each other and why are they?(5pts)
Recycling and biodegradable polymers – you can’t have biodegradable polymers getting mixed in with materials that are going to be recycled or they may fail prematurely and you can’t mix recycled materials in with biodegradable ones or they may no longer be classified as biodegradable
19. Name two ways a part or assembly could be designed in order to make recycling easier.(5 pts)
1 No metal fasteners; no labels or easily removable ones, make all of the components out of the assembly out of the same or compatible materials; don’t use thermoset components, design to be easily taken apart.
20. List two of the commodity plastics and list 5 advantages and 3 disadvantages of each (20 pts)
Advantages
Material PE


 
Disadvantages

1. Ductile______________________________

1.Low dimensional stability_________________________

2. Chemical resistance___________________

2. Flammable_____________________________________

3. Inexpensive__________________________

3. Hard to decorate/assemble________________________

4. Highly recyclable______________________


5. Easily processed______________________


Advantages
Material PP___________________ 
Disadvantages

1. Easily processed______________________

1. Weatherability________________________________

2. Chemical resistance___________________

2. Low dimensional stability________________________

3. Inexpensive__________________________

3. Hard to decorate/assemble________________________
4. Highly recyclable______________________
5. Living Hinge__________________________

21. List the other two commodity plastics and list 4 advantages and 2 disadvantages of each (16 pts)
Advantages
Material PVC________________ 
Disadvantages

1. Good dimensional stability_____________

1. Plasticizers; difficult to recycle
2. Good Weatherability__________________

2.  Not thermally stable________

3. Good Electrical Properties______________



4. Good chemical resistance; variety of hardnesses


Advantages
Material PS________________ 
Disadvantages

1. Good optical properties________________

1. Brittle; chemical resistance
2. Good dimensional stability______________

2. flammable
3. Easy to decorate/assemble; easily recyclable



4. Good insulation properties; Easily processed

22. List three of the Engineering plastics and list 5 advantages and 3 disadvantages of each (30 pts)
Advantages
Material PC_____________________ 
Disadvantages

1. Clarity______________________________

1. Chemical resistance_____

2. Good dimensional stability______________

2.  Expensive____________________

3. Good weatherability___________________

3. Difficult to recycle________________

4. Excellent mechanical properties__________


5. Electrical properties____________________


Advantages
Material PET_________________ 
Disadvantages

1. Highly recyclable______________________

1. Poor weatherability__________________

2. Chemical resistance___________________

2. flammable__________________________

3. Relatively inexpensive_____________

3. hygroscopic__________________________________

4. Good barrier properties________________


5. Electrical properties___________________


Advantages
Material ABS_________________ 
Disadvantages

1. Properties easily modified______________

1. Flammable____________________________________

2. Creep resistant_______________________

2. Difficult to recycle ____________________________

3. Easily Processed______________________

3. Poor barrier properties_________________________

4. Easily decorated______________________


5. Good mechanical properties_____________

23. List the other three engineering  plastics and list 4 advantages and 2 disadvantages of each (24 pts)
Advantages
Material Nylon_____________ 
Disadvantages

1. Very good mechanical properties________

1. Difficult to process_____________________________

2. Good Creep resistance______________

2. Thermally sensitive; moisture sensitive_____________

3. Good chemical resistance_____________



4. Good O2 barrier; Self extinguishing_______


Advantages
Material PMMA___________ 

Disadvantages

1. Optical properties____________________

1. Chemical resistance_________

2. Mechanical properties________________

2. Difficult to process; Flammable
3. Weatherability______________________



4. Thermally stable; ease of decoration and assembly


Advantages
Material POM_____________ 

Disadvantages

1. Mechanical Properties________________

1. Poor weathering__________________

2. Electrical Properties__________________

2. Difficult to decorate and assemble; Toxic (formaldehyde)
3. Chemical resistance___________



4. Dimensional stability; lubricity___

Bonus: Name and explain why one of the morphologies of thermoplastic materials is more difficult to assemble (5 pts)
Semi-crystalline are more difficult because:
The crystals take more energy to melt
Once they are melted they are a much lower viscosity and they quickly flow away from the weld area
Once away from the weld area they quickly freeze and form a poor weld
Bonus: Name as many methods of sterilization of plastic components as you can (4 pts)
Autoclave (high heat steam); gamma radiation; Ethylene oxide; E-beam



















































