Shiley School of Engineering, University of Portland
EGR 221 - Materials Science, Exam 2 (closed book, closed notes, NO calculatm)
October 13, 2015, Dr. Ken Lulay

NAME: _ SOLUTIoN

1) {5 pts} Answer frue (T) or false (¥):

A. Poisson’s ratio is: - &/ €, Where g is the transvers strain and g, is the axial stram@ F
B. Diffusion rate is affected by the tempelatur@ F G enevally

C. In order for two different metals to be completelysaluble in each other, they must have
different crystal structures from each other. T @ Must Hbve s5AME
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1D, Toughness is defined as the amount of strain in a material before fracturing. T @ v
ewnesry

E. Diffusion rate (aka flux) is linearly proportional to the concentration gradient.@ F

2) {15 pts} Fill in the blanks with the correct terminology: F= -D CJZ"X

A. The material property that characterizes a material’s ability to resist penetration of a sharp
object, or iﬁ other words, ability to withstand local deformation by surface indentation is

known as: v\a.(cﬂ-dsess

B. The equation, E=o/g, is known as: Hooke's Law> ( Yoous's M"J: EJ j
cd
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C. A solid solution wherein relatively small solute atoms occupy the “open space™ between the [ << ely )
' J }u"}b-ersv[#a’ solid solotun

solvent atoms is referred fo as: ,wﬂlerSv[nL’ tmpocd ’Ly (1A

D. The equation for elongation (%EL) is: %EL = ( 'g‘p"‘"‘* "j A/ } Xtood

E. The material property defined as the maximum stress on a stress-strain dlagram is known as:

‘1"6«\93/{2 S—ﬁveu.q-pfr\ '(or U [t tmade e n sdle s,[,..p,\e,,l.k.)

3) {5 pts} Multiple Choice. Pick the single answer in each question that is most correct,

A. In aluminum, self-diffusion:
a) will result in change of the of composatlon in the aluminum.
atoms of aluminum will migrate through the aluminum.
“¢) will change the crystal structure of the aluminum,
d) self-diffusion cannot happen in aluminum.

B. An alloy is a:
) pure metal :
ixture of a metal and another element (metal or non-metal)
¢) mixture of a metal and another metal only
d) mixture of a metal and non-metal only




4) {5 pts} Will carbon likely diffuse more quickly in iron at 915°C or at 910°C? Remember that
iron is Face Centered Cubic (FCC) above 912°C and Body Centered Cubic (BCC) below 912°C.
Briefly justify/explain your answer.
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5) {30 pts} A cylindrical bar is loaded in tension as shown. The original gage length of the bar is
2.0000 inches and the original diameter is 0.5050 inches. When a 15,000 pound load is applied
the gage length becomes 2.0050 inches and the diameter becomes 0.5045 inches. Determine the
following — assume the 15,000 pound foad is applied for all questions. STATE ALL
ASSUMPTIONS, SHOW EQUATIONS IN VARIABLE FORM FIRST, THEN INCLUDE
APPROPRIATE NUMBERS. YOU DO NOT NEED TO CALCULATE THE ANSWERS.

a) What is the normal stress along the axis of the bar (Gaxia)?
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b) What is the strain alqng the axis of the bar(eaia)? T
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¢) What is the stress perpendicular to the axis of the bar (Giansverse)?
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d) What is the strain perpendicular to the axis of the bar (Syansverse)?
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f) What is Young’s modulus (aka modulus of elasticity) of the material? State assumptions.
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