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Notes

1. This exam is CLOSED BOOK and CLOSED NOTES. There are
a total of six pages, including the cover page. There are 20 questions, each worth 5
points. Please make sure you have the complete exam before you begin.

2. Please be brief and to the point.
3. Do not turn this page until the bell rings.

Good Luck!




Give a short answer to the following questions within the space
provided. Draw a sketch to support your answer wherever possible.

1. What is concurrent engineering?

See ﬁ&gz 29 ﬁf e x7. \

The ke‘} Cm-xce/a{' ' fhat e Corcunvert angueen t~)° e
/nwfuc/’ o(es\‘gw, matewels SeLlection | ool e Wam,)&cﬁ:,“;f
pouss clesign ane con lucted  sonvl founesusby |, o
Awhsw‘f'ec‘( Mvwner,

2. What is the difference between accuracy and precision of a measurement?
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3. What is the difference between an assignable error and a random error? Give
an example of each.
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4. Define true strain. How is it different from engineering strain?
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5. What is adhesion? What surface properties play a major role in determining
the extent of adhesion developed between the surfaces?
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6. What is a ceramic? Give an example. What unique ci?aractens 1c 0f Cgramics

makes them useful as a class of materials?
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7. Give two examples each of a) a ferrous material; b) a non-ferrous material,
and c) a thermoplastic material.
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8. What is the function of lubricants in metal working operations? Give two
examples of lubrlcants
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9. You need to establish the stress-strain behavior of a material in tension as well
as in compression. Which test—tension or compression—will require a higher
capacity test machine? Why?
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10. Make a’sketch of ideal orthogonal cutting with a positive rake angle. Mark the
rake angle, the clearance angle, and the shear angle.
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11. Describe two different kinds of chips produced in machining, and state the
conditions under which they are produced.
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12. What is the difference between surface roughness and surfte integrity?
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13. Make a skefch of ideal orthogonal cutting with a positive rake angle. Show the

shear angle and chip thickness for a) low tool-face friction and b) high tool-
face friction. Explain your reasoning,. A £
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14. Taylor equation for tool life is:
Vt'=C

Where V is the cutting speed in feet per min, t is tool life in min. and C is a
constant. The exponent n and C are empirically determined.

If n=0.25 and C = 1000 fpm, what should be the cutting speed V for a life of
one hour? VY
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15. If the life of an HSS cutting tool is 60 minutes at the recommended cutting
speed, what will the life be at a) 25 %, and b) 50 % higher speed?

Assume n = 0.1
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16. State at least three effects that temperature rise due to friction can have on the
machining process.
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17. State at least three factors that can affect the tool wear on a lathe.
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18. List three of the key wear mechanisms and give an example for each.
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19. Define homologous te;ﬁ eratusr; 5 R R w )“M“’f‘
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20. Give two examples of processing conditions that can lead to a residual stress.
Discuss the possible (favorable or unfavorable) consequence of residual stress
in your examples. '
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