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1.  A steel part has been case hardened.  Which of the microstructures shown below corresponds to that observed very near the surface of the part?
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b.[image: image2.png]



c.[image: image3.png]



d. [image: image4.png]
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2.  Which requires a steel with good hardenability?


a.
nitriding


b.
carbonitriding


c.
induction hardening


d.
gas carburizing


e.
box caburizing

3.  A Jominy curve is a measure of

a. the hardness of a steel

b. the rate at which a steel has been quenched

c. the hardness of a steel shaft at its center

d. the depth of the case in a case hardened steel

e. the hardenability of a steel


4.  From a corrosion standpoint, which is worse?


a.
fastening steel sheets with copper rivets


b.
fastening copper sheets with steel rivets


c.
no difference; both are dissimilar metal cells
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5.  Stainless steels were discovered 


a.
by an American metallurgist in 1913


b.
by an English metallurgist named Hume-Rothery in 1913


c.
as a part of a gun barrel research program


d.
by a Chinese engineer in the year 221 AD
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6.  Anode
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7. The formation of a HAZ during welding may lead to:

a. corrosion

b. sensitization in stainless steels

c. a decrease in strength

d. an increase in strength

e. all of the above

8.  Sacrificial coating on steel 


a.
gold


b.
nickel


c.
Teflon


d.
galvanizing


e.
chromium oxide

9. The bottoms of automobile doors often corrode over time.  What are the probable types of Galvanic cells for this corrosion?  Assume that the materials for the inside and outside of the door are the same.  The cross-section of a door bottom looks something like this:



a.
non-homogeneous stress, dissimilar metals


b.
concentration, non-homogeneous stress


c.
concentration, dissimilar metals


d.
passive-active, concentration


e.
passive-active, non-homogeneous stress

Each of the structures shown contains a functional group.  For questions 10-14, match the functional group name given with one of the structures shown.

a.  O=C=N-R

b.  HO-C-R
   c.  R-O-C-N-R
  





    O


       O  H



d.  H2N-R

e.  R-C-N-R




O  H

10.  amide e






13.  urethane c
11.  carboxylic acid 
b




14.  isocyanate a
12.  amine d
15.
A  4” 1040 bar is required to have a hardness of RC55 at a depth of 0.2” from its surface.  The Jominy and quench design curves are given on the next page.  What is probably the best procedure to attain this hardness at 0.2” deep?


a.
quench in agitated water


b. 
quench in agitated oil


c. 
induction harden to form a case


d.
quench in brine


e.
carburize to form a case

16.  Vulcanization



a.
polymerization process for the formation of polyisoprene



b.  conversion of planetary  governments to control by the government of 

                Vulcan



c.
crosslinking of polymer chains by oxygen atoms



d. 
crosslinking of polymer chains by sulfur atoms



e.
crosslinking of polymer chains by groups of carbon atoms
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17.  Condensation reaction



a.
reaction in which a polymer condenses on a cold surface



b. 
uses water



c.
forms water



d.
takes place in water



e. 
does not involve water
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18.  How thick a plate can be rolled from 5140 in order to be able to attain a hardness of RC 45 in the center when quenched in still water?



a.
1.2”



b.
1.7”



c.
0.75”



d.
4.0”



e.
2.0”
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19. The addition of small amounts of which of the materials below drastically changes the graphite morphology in cast irons?


a.
Fe


b.
C


c. 
Cr 


d. 
Mg


e.
Si
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20.  Which is correct?


a. 
because of their high ductility, white cast irons are extensively used for



industrial machinery


b. 
grey cast irons exhibit good vibration damping


c. 
it is important to not have any Si in grey cast irons


d. 
ductile irons have very low toughness


e.
cast irons which contain 1% C exhibit the best mechanical properties
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21.  Polymer blend


a. 
two or more polymers mixed in a blender until they mutually dissolve


b. 
an intimately mixed two (or more)-phase polymer material


c. 
mixture of alcohol molecules with carboxylic acid molecules


d. 
an intimate mixture of atactic and isotactic polymer molecules

22. Typical molecular weight for polyethylene 


a. 
1000

b. 
1012
c. 
28

d. 
10,000

e.
400,000
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a. 23. Not a way to suppress corrosion:

b. use a carbon steel filler rod when welding stainless steel

c. paint the metal

d. anneal the metal piece

e. make the metal electrically negative

f. use a steel containing a considerable amount of chromium

24.  Below are side and end views of a portion of a polyvinyl chloride (PVC) molecule.  The large spheres represent the chlorine atoms.  The molecule is

a. 
strategic

 
b.
tactical


c. 
syndiotactic


d. 
isotactic


e. 
atactic 
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25.  What is the polymer molecule shown below?


a.
polyester


b. 
polypropylene


c. 
nylon


d. 
polyethylene


e. 
polyurethane
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