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Prerequisite module

MPAC107 Semester L1-S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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This course is the foundation to many advanced techniques that allow engineers
to design machine components, mechanisms, predict failure and understand the
physical properties of materials. Mechanics of Materials gives the student basic
tools for stress, strain and deformation analysis. Methods for determining the
stresses, strains and deformations produced by applied loads are presented.
Engineering design concepts are integrated throughout the course.

Module Learning
Outcomes
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1.To apply the formal theory of solid mechanics to calculate forces,
deflections, moments, stresses, and strains in a wide variety of structural
members subjected to tension, compression, torsion, bending, both individually
and in combination, including :

e axially loaded bars

e components in pure shear

e circular shafts in torsion

e beams in bending

e thin-walled pressure vessels
2. Determine the stresses and strains in members subjected to combined
loading and apply the theories of failure for static loading
3. To determine principal stresses and angles, maximum shearing stresses and
angles, and the stresses acting on any arbitrary plane within a structural
element.
4. Analyze slender, long columns subjected to axial loads
5. Determine the deflections and rotations produced by the flexural loading.

Indicative Contents
Lol ) ey siaall

Indicative content includes the following.

Give the students information about

stress and strain, [12 hrs]

Thermal stress, [12 hrs]

Thin Walled stress torsion, [12 hrs]

Thin Walled Torsion, [12 hrs]

Shear force and bending moment diagram, [12 hrs]
complex stress , [12 hrs]

Mohr's circle. [12 hrs]
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Sum. 7*12=84

with lab. Part test for
tensile, [4 hrs]
impact, [4 hrs]
hardness , [4 hrs]
creep, [4 hrs]

compression, [4 hrs]

bending , [4 hrs]

buckling , [4 hrs]

torsion [4 hrs]

sum.4*8=32

TOTAL Structured SWL (h/sem)=84+32=116

Learning and Teaching Strategies
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The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies
&l their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
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Structured SWL (h/sem) 116 Structured SWL (h/w) g
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Unstructured SWL (h/sem) 159 Unstructured SWL (h/w) 9
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Total SWL (h/sem) 575
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Module Evaluation
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative
Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment
Projects / Lab. 1 10% (10) Continuous
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Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Week Subject
1 Introduction to strength of materials
2 Simple stress and Strain
3 Compound Bars
4 Thermal stresses
5 Shearing force and bending moment diagrams
6 Bending of beam
7 Slope and deflection of beams
8 Shear stresses in beam
9 Torsion of shaft
10 Thin cylinders and shells
11 Complex stresses
12 Mohr's stress circle ]
13 Buckling of column
14 Strain Energy
15 Theories of Elastic failure

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
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Week No. | Material vocabulary
1-2 Tensile
3-4 Torsion
5-6 Impact
7-8 Hardness
9-10 Effect of heat treatment on steel hardness
11-12 Bending
13-14 Compression
15 Buckling

Learning and Teaching Resources
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Available in the
Text

Library?
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1. Mechanics of materials By Hearn
2. Mechanics of materials By Dean Updike
3. Mechanics of materials By R.C. Hibbeler
Recommended Texts . . no
4. Mechanics of materials By F.P. Beer
5. Mechanics of materials By Goodno and Gere
Grading Scheme
Group Grade i) Marks (%) | Definition
A - Excellent bl 90 - 100 Outstanding Performance
B - Very Good [SENRYEN 80 -89 Above average with some errors
(S:(;c:e:;o()iroup C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) il (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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