END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 2013 P01 MATERIAL SCIENCE and ENGINEERING: FALL 2019 SEMESTER
Report Prepared by: Dr. KEISHA ANTOINE		Report Date:		December 20, 2019
		

Semester
	

Analysis Type
	
Number of Students
	Outcome D1 (old Outcomes a&e combined)
An ability to identify, formulate, and solve fundamental engineering problems by applying principles of engineering, science, and mathematics.
	Outcome e
Ability to identify, formulate, and solve engineering problems

Now combined with outcome a in new Outcome D1

	
	
	
	
Expected Class Average
	
Expected Percent of students at or above average
	

Class Average
	
% Students meeting Expected Average
	
Expected Class Average
	
Expected Percent of students at or above average
	

Class Average
	
% Students meeting Expected Average

	Fall 2019
	Direct
	20
	75
	70
	71
	55
	
	
	
	

	Spring 2019
	Direct
	11
	75
	70
	79
	73
	
	
	
	

	Fall 2018
	Direct
	37
	75
	70
	72
	74
	75
	70
	74
	70

	FALL 2017
	Direct
	46
	75
	70
	68
	38
	75
	70
	67
	49

	SPRING 2017
	Direct
	40
	75
	70
	  67
	56
	75
	70
	63
	49

	FALL 2016
	Direct
	53
	75
	70
	77
	60
	75
	70
	81
	75

	SPRING 2016
	Direct
	38
	75
	70
	78
	79
	75
	70
	75
	82

	Fall 2015
	Direct
	44
	75
	70
	74
	70
	75
	70
	75
	68

	
Implementation Summary
	Items implemented from previous report or after meeting previous instructor
	The importance of students’ abilities to apply the knowledge of science in engineering. Students basic concepts on physics and chemistry were tested in the first exam.
	The importance of understanding, formulating and solving engineering problems on stress analysis, diffusion, phase diagram was focused.

	

Perceived Problems
	Perceived problems are directly related to the PC and the sub items under them
	Students continue to struggle with applying general knowledge of physics and chemistry in crystal structure, atomic bonds.
Homework is assigned, but not graded, therefore, the students may opt not to do the recommended reading and homework.
	Students were not able to identify or understand the basic concepts of mechanical properties involved thus were unable to solve the problems. Such as force, stress strain. Students very easily get confused with the problem statements and phase diagrams.

	

Plans for Addressing Problems
	
Plans for address specific measures to address PC and their sub areas
	The instructor spent more contact hours to emphasize general knowledge concepts and to relate them to crystal structure, bonding and their effects on material properties. 
Many homework problems are worked in class. The tests are reflective of the homework assigned. Students have begun to pay attention to the homework as a result.
Having a grader for the homework will allow us to accept homework for submission. This may encourage students to do the homework. 
	
Instructor Focused on the importance on how to identify, formulate, and solve engineering problems. Used More activity problems in class. Giving problem statement and group work to focus on phase diagrams and transformation.

	Overall Trend over Periods
	Ascertain if there were improvements over previous semesters
	Students’ performance fell below expected class average. 
	The class average was  about 75%  .

	Were Expectations Met?
	Class Average ≥75% and ≥70% of Students Performed at or Above Expected Average. 


	
NO
	
[bookmark: _GoBack]N/A 
Transition to new ABET Student Learning Outcomes
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Exercises for Evaluating Outcome D1
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7. Draw the engineering stress-strain curve for a generic metal making sure to indicate the Young’s 8. The magnitude of binding energy

modulus, yield stress, tensile stress and point of fracture. Label your plot and show all units. [30 is directly related to physical

points] properties like melting point,
coefficient o thermal expansion
(CTE). Indicate on the sketch which
plot (j) o (i) has a) higher melting
point and b) higher CTE. Justify your
choice. 15 points]

NOTE: AL = al(T, — T})
Where s the coefficient of thermal
expansion

Binding Energy
S
<
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FACTORS FOR UNIT CONVERSIONS

[ Quantity | Eaquivalent Values
Mass 001 metric ton (onne) = 2.20462 Ib, = 35.27392 0z
X107 ton = 453.593 g = 0453593 ke
Length 100cm = 1000 mm = 10 microns (4m) = 10 angstroms (A)
39.37in = 3.2808 1t = 1.0936 yd = 0.0006214 mille
1R = 12in=1/3yd = 03048 m = 30 48 cm
Volume | 1 m' = 1000L = 10°em’ = 10° mL = 353145 f¢*
= 219.97 imperial gallons = 26417 gal = 1056.68 gt
11 = 1728in’ = 7.4805 gal = 29.922q1 = 0028317 m* = 28317L
Density | 1 gem 243 by 1
density of liguid water at 4°C (reference for specific gravties)
Force IN = I kg-m/s? = 10° dynes = 10° g-cm/s” = 0.22481 Iby
g 44482 X 10 dynes
Pressure 01325 X 10° N/m? (Pa) = 101.325 kPa = 1.01325 bar
01325 X 10° dyneslem? = 14.696 Iyin’ (psi)
60 mm Hg at0°C (tom) = 10. () at4°C
29.921 inches Hg a10°C = 406.8 inches Hy0() at4°C.
Energy Nem = 107 ergs = 107 dyne-cm = 1 kg-m/s?
778 X 1077 KW-h = 0.23901 cal = 0.23901 x 10~ keal (food caloric)
T3T6fu1b = 9.486 X 10 B
Power | 1W=1J/s = | N-mis = 023901 calis = 0.7376 ft-og/s

= 9.486x 107 Bus = 1341 x 10~ hp

B o o (220) (1

Tooog ) ™ (#5555,

Dr. Antoine

(i

@) N, = total number of vacancies per cubic meter
N =total number of atomic sites per cubic meter

a,

7= absolute temperature in kelvins

he energy required for the formation of a vacancy (3/mol or eV/atom)

k= gas or Boltzmann's constant (1.38x10% J/ato or 8.62x10° eV/atomK)

Dl = NUMber OF atoms of the metal

N, = Avogadro’s number (6.022x10% atoms/mol)
= density of the metal

= 2tomic weight of the metal

_m( @) D= diffusion coefficient (m?/s)

D, = temperature-independent pre-exponential (m?/s)
Qu=the activation energy for diffusion (J/mol or eV/atom)
T=absolute temperature in kelvins

R=Universal gas constant (8314 1/molK)
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All participants

ABET Outcomes D1: An ability to identify, formulate, and solve fundamental engineering problems by applying principles of engineering, science, and mathematics. 

Assignment Q1-9/4/2019 Q2-9/18/2019 Q3-10/11/2019 Q4-10/28/2019 Q5-11/22/2019 T1-9/27/2019 T2-11/4/2019 Final-12/4/2019 Composite (D1)

Class Average/Assignment (D1) 8.0 4.9 7.1 7.5 16.0 75.5 80.6 88.3 93.2

Maximum Points 10 10 12 10 26 100 120 120 131.6

1 10.0 8.5 6.0 10.0 24.0 76.0 54.0 106.0 90.2

2 10.0 1.5 9.0 10.0 12.0 82.0 81.0 105.0 100.0

3 9.0 3.0 4.0 10.0 10.0 90.0 89.0 119.0 108.6

4 8.5 1.0 4.0 10.0 21.0 29.0 34.5 50.5 46.9

5 7.5 6.0 11.0 10.0 24.0 47.5 35.0 29.0 52.0

6 5.5 10.0 9.5 5.0 16.0 67.0 89.0 100.0 96.6

7 10.0 4.5 7.0 5.0 19.0 83.0 61.5 74.0 85.4

8 10.0 8.5 9.0 5.0 18.0 95.0 87.0 61.0 98.2

9 10.0 4.5 7.0 10.0 11.0 87.0 92.0 106.5 106.7

10 10.0 4.5 5.0 5.0 7.0 70.0 59.0 67.0 74.7

11 7.0 1.0 9.0 5.0 19.0 74.0 114.0 67.5 100.3

12 4.0 7.5 8.0 5.0 26.0 80.0 81.0 98.0 99.0

13 9.0 4.5 7.0 10.0 10.0 94.0 120.0 115.0 122.5

14 7.0 8.5 11.0 10.0 24.0 99.0 114.0 120.0 127.3

15 8.5 3.0 4.0 5.0 14.0 65.5 113.0 109.0 105.6

16 7.0 4.5 6.0 5.0 10.0

83.0

53.0 53.0 74.2

17 10.0 1.0 8.0 5.0 10.0 72.0 96.0 114.0 102.5

18 0.0 3.5 5.0 5.0 11.0 63.5 81.5 59.0 77.7

19 10.0 7.5 7.0 10.0 23.5 84.0 118.0 112.0 120.4

20 6.0 4.5 5.0 10.0 10.0 68.0 39.0 101.0 75.2

93.2

21.5

70.8

11

55

Class Average

Class Std Deviation

Class Average (%)

No. of students > Expected Class Average

% of Students > Class Average
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1. Match the terms to the correct concepts. [20 points] 2. The magnitude of binding energy
No. | Term No. | Concept is directly related to physical
T [ Wsterials scence The chemical make-up of a material propertis lie melting point,
2| Composition The mass of an atom expressed as 1/12 the coefficient o thermal expansion
mass of a carbon atom (CTE). Indicate on the sketch which
3 Physical properties “Generally has good ductity, strength and plot () or () has a) higher melting
electrical conductivity point and bj higher CTE. Justify your r
T [wetal The energy required to separate two atoms choice. [15 points]

from their equilibrium spacing to an infnite
distance apart. NOTE: AL = alo(T: —Th)

5 | Structure “Afield of science that emphasizes studies of Where ais the coefficient of thermal
relationships between the internal or expansion

microstructure, synthesis and processing ii)
and the properties of materials

& | Atomic mass unit Electrons that participate in bonding o
chemical reactions

7| Binding energy “Atoms are arranged In a periodic fashion
exhibiting long-range order

& | Crystalline materials ‘Arelative distance or range of distances
usedto describe materials-related
structurer, properties or phenomena

Binding Energy
o

9 | Length-scale Description of the arrangements of atoms or
ions in @ material
10 | Valence electrons Describe characteristics such as color,

elasticity, electrical or thermal conductivity,
magnetism and optical behavior

3. Determine whether each of the following electron configurations is an inert gas, a halogen, an alkali
metal, an alkaline earth metal or a transition metal. Justify your choices. [10 points]

a 19292735133

b, 1522°353p¢

¢ 15252p°

d. 1522p7353pe3das

e 1522p°353phas!
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4. What type(s) of bonding would be expected for nichrome (an alloy containing nickel and
chromium)? [5 points]
a. lonic bonding
b. Metallic bonding
<. Covalent bonding with some van der Waals bonding
d. Van der Waals bonding

5. What type(s) of bonding would be expected for rubber? [5 points]
2. lonic bonding

b. Metallic bonding

<. Covalent bonding with some van der Waals bonding

d. Van der Waals bonding

6. What type(s) of bonding would be expected for a) calcium fluoride (CaF)? [5 points]
2. lonic bonding
b. Metallic bonding
<. Covalent bonding with some van der Waals bonding
d. Van der Waals bonding

7. What type(s) of bonding would be expected for a) cadmium telluride (Cg)? [5 points]
2. lonic bonding
b. Metallic bonding
<. Covalent bonding with some van der Waals bonding
d. Van der Waals bonding
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8. Bromium has two naturally occurring isotopes: ™Br, with an atomic weight of 78.918 grqy,and *i8r,

with an atomic weight of 80.916 gy, Ifthe average atomic weight for Br is 79.903 g, calculate
the fraction of occurrences of these two isotopes. [15 points]
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5. Chromium has four naturally-occurring sotopes: 4.34% of Cr, with an atomic weight of 49.9460
‘amu; 83.79% of “Cr, with an atomic weight of 51.9405 ayqu; 9.50% of XCr, with an atomic weight of
52.9407 ayqy; and 2.37% of Cr, with an atomic weight of 53.9389 gy, fthese data,
confiim that the average atomic weight of Cr is 51.9963 gy i.e., show your work). [20 points]
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1. [consider a cylindrical titanium wire 3.0 mm (0.12 in.) in diameter and 2.5 x 10¢ mm (1000 in.) long.

Calculate ts elongation when a load of 500 N (112 Ib) is applied. Assume that the deformation is
totally elastic. Modulus of elasticity of titanium = 107 P (15.5 x 10° ps) [20 points]

CHEG 2013 P01 Materials Science & Engineering
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2. The diffusion coefficients for iron in nickel are given at two temperatures

Dr. Antoine

T(K) D (m/s)
1273 9.4x10%
1473 24x10%

a. Determine the values of D, and the activation energy Q. [20 points]
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b. What s the magnitude of D at 1100°C (1373 K)? [15 points]

Dr. Antoine
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3. Aspecimen of steel has a rectangular cross-section 20 mm wide and 40 mm thick, an elastic
modulus of 207 GRg, and a Poisson's ratio of 0.30. If this specimen s pulled in tension with a force
0f60,000 N, what s the change in width if deformation i totally elastic? [5 points]

a. Increase in width of 3.62 x 10°m
b. Decrease in width of 2.18x 106 m
¢ Increase in width of 7.24 X 10°m
d. Decrease n width of 7.24 x 104 m

4. Calculate the diffusion coefficient of copper i aluminum at 600°C. Preexponential and activation
energy values for this system are 6.5 x 10-5 m2/s and 136,000 }/mol, respectively. [5 points]
a S7x10%mYs
b. 47x10%mi/s
¢ 9.4x107mYs
d. 3.9x10%m/s

5. Calculate the number of vacancies per cubic meter at 1000°C for ametal that has an energy for
vacancy formation of 1.22 eV/atom, a density of 6.25 g/cm3 and an atomic weight of 37.4 g/mol. [5
points]

a 149x10%m?
b 718x102m?
© 149x10%m?
d. 257x108m?

6. Ahypothetical metal has the BCC crystal structure, a density of 7.24 g/cm” and an atomic weight of
489 g/mol. The atomic radius of this metal is [5 points]
a 0122nm
b 1220m
¢ 00997 m
d. 01sanm




