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PACGE 2

CALENDAR DESCRI PTI ON

STRENGTH OF MATERI ALS MCH 202-4

Cour se Nane Cour se Nunber

PH LOSCPHY GOALS;

This course will enable the student to design beans, shafts, and col ums
in accordance with standard industrial practice: the know edge acquired
fromthis course is mandatory for enploynment in the engineering field.

METHOD OF ASSESSMENT ( GRADI NG METHOD) :

This course will cover Chapters 3, 4, 5 6, and 9 in the text Mechanics of
Material s by Levinson.

You will be tested on Chapters 3 and 4 two weeks after conpletion of these
chapters.

You will be tested on Chapter 5 two weeks after conpletion of this
chapter.

You will be tested on the renminder at the end of the course.

The marking systemw |l be A, B, C and | and tests wll be graded on
| ogi cal solution, |ayout, sketches and neat ness.

It is expected that the student will be a punctual, regular and diligent
attender in class.

TEXTBOOK( S)

Mechanics of Materials - Levinson

REFERENCES:

Mechanics of Materials - Lawson & Cox

Strength of Materials - Fitzgerald

Mechanics of Materials - Angus & Pal ner
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STRENGIH OF MATERI ALS
MCH 202-4

COURSE QUTLI NE

TOPI C NO. PERI ODS TOPI C | NFORVATI ON
1 6 Revi ew of net hods of sections
2 12 Torsi on
3 12 Shear force & bending nonent diagrans
4 8 Hori zontal shear stresses in beans
5 8 Bendi ng stresses in beans
6 10 Beam def ecti ons
7 4 Buckl i ng of col umms
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STRENGTH OF MATERI ALS

MCH 202
UNIT #1 REVIEWCOF METHOD OF SECTI ONS AND EQUI LI BRI UM

GENERAL OBJECTI VES;

The student will recall Unit #4 and Unit #5 of Applied Mechanics - MCH 110.
SPECI FI C OBJECTI VES

1. To be able to recall the three equations of equilibrium

2. To be able to apply the three equations of equilibrium

3. To be able to calculate the internal force in a nmenber of a structure
using the Method of Sections.

UNIT #2 TORSI ON

GENERAL OBJECTI VE:

The student will be able to design shafts and torsion bars on the basis of
shear stress and angle of tw st.

SPECI FI C OBJECTI VE;

1. To be able to define the term shear stress.

2. To be able to define the term shear strain.

3. To be able to define the term polar nonent of inertia.
4

To be able to calculate the polar noment of inertia for a solid
circular shaft.

5. To be able to calculate the polar nonment of inertia for a hollow
circular shaft.

6. To be able to convert degrees to radi an neasure.

7. To be able to recall the nunber of foot pound/second in one horse
power .

8. To be able to convert units of force, units of torque, units of stress,
units of time and units of polar nonment of inertia.

9. To be able to apply the formula using the proper units.
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To be able to calculate the maxi mum shear stress.
To be able to calculate the maxi rum angle of tw st.
To be able to construct a Tw sting Mnent D agram
To be able to define the term speed reducer.
To be able to utilize the relationship between speed and torque.
To be able to define the term spring constant.
To be able to calculate the spring constant for a solid shaft.
To be able to calculate the spring constant for a hollow shaft.
To be able to define the term series conbination.
To be able to define the term parallel conbination.

To be able to calculate the equivalent spring constant in a series
conbi nati on.

To be able to calculate the equivalent spring constant in a parallel
conbi nati on.

To be able to produce a free-body diagram for the forces on the bolts
of a coupling subjected to a torque.

To be able to calculate the shearing stresses in the bolts of a
coupling subjected to a torque.

The student will solve correctly the follow ng problens: 3-2, 3, 4,

5 6, 8, 9, 10, 13, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28 44, 4
and 47.

UNFT #3 SHEAR FORCE AND BENDI NG MOVENT | N BEANMS

GENERAL OBJECTI VE;

The student will be able to determ ne the shearing force and the bending
noment in any part of a statically determ nate beam

SPECI FI C OBJECTI VES:

1.
2.
3.

To be able to define the term beam
To be able to define the termstatically determ nate.

To be able to define the term shear force
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To be able to define the term bending nonent.
To be able to define the term sinple beam
To be able to define ther termcantil ever beam
To be able to define the term overhangi ng beam
To be able to define the term concentrated | oad.
To be able to define the termuniformy distributed |oad.
To be able to define the termpure nonment or couple.
To be able to recall the three equations of equilibrium
To be able to state the convention for positive shear.
To be able to state the convention for negative shear.
To be able to state the convention for positive bending.
To be able to state the convention for negative bending.

To be able to state the relationship between the shear force diagram
and the bendi ng nonent diagram

a) To be able to ascertain the point or points of maxi num shear in the
shear force diagram

b) To be able to ascertain the point or points of zero shear in the
shear force diagram

a) To be able to ascertain the point of points of nmaxi num bending
nonent in the bending nonment diagram

b) To be able to ascertain the point or points of zero bendi ng nonent
in the bending nonment diagram

EO be able to construct the shear force diagramfor a given |oading on a
eam

To be able to construct the bending nonent diagramfor a given |oading
on a beam

To be able to construct a conposite bending nonment diagram by the method
of superposition.

a) To be able to recall the areas of a rectangle, triangle and parabol a.

b) To be able to recall the position of the centroids of a rectangle,
triangle and parabol a.
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23. The student will be able, using the above specific objectives to correct]

solve the following problens: 4-4, 6, 7, 9, 11, 17, 18, 20, 24, 26, 27
and 28.

UNNT #4 HORI ZONTAL SHEAR FORCE N BEAMS

GENERAL OBJECTI VE:

The student will be able to calculate the Horizontal Shear force and
subsequently the Horizontal Shear Stress in order to properly design a
beam

SPECI FI C OBJECTI VES:

1. To be able to recall the convention for vertical shear.

2. To be able to construct a vertical shear force diagram

3. To be able to recall the nethod of calculating the nmonent of the area
or a honogeneous pl ane secti on.

4. To be able to state the fornula for the nonent of inertia of a rectangul a
section.

5. To be able to calculate the nonent of inertia of inertia of a rectangul ar
section.

6. To be able to state the Parallel Axis or Pappus Theorem

7. To be able to recall the nmethod for calculating the centroid of a
honbgeneous pl ane section.

8. To be able to calculate using the parallel axis theorem the nonent of
inertia of a conposite honogeneous plane section.

9. To be able to state the formula for horizontal shear stress using the
proper units.

10. To be able to calculate the horizontal shear stress at any point in a
conposite section

11. Gven the horizontal shear stress, to be able to calculate the horizontal
shear force.

12. Gven the horizontal shear force, to be able to cal cul ate the nunmber of
fasteners which may be required in a conposite beam

13. To be able to correctly solve, using the above specific objectives the
follow ng problens: 5-24, 25, 26, 27, 30, 31, 33 and 34.
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UNIT #5 BENDI NG STRESSES | N BEAMS

GENERAL OBJECTI VE;

The student will be able to calculate the tensile and conpressive stresses
induced in the beam due to bending and thereby allow ng the student to
properly design the beam

SPECI FI C OBJECTI VES:

=

To be able to construct a Shear Force D agram
2. To be able to construct a Bending Mnent D agram

3. To be able to ascertain the points of maxi num and zero bending in a
Bendi ng Monent Di agram

4. To be able to recall the method for calculation of the nonent of inertia
of a conposite section.

5. To be able to calculate accurately the nmonment of inertia of a conposite
section.

6. To be able to state the formula M = _
I Y

7. To be able to apply the formulat M = _ correctly using the proper
units. I Y

8. To be able to solve correctly, using the above specific objectives, the
follow ng problems: 5-5, 6, 8 9, 10, 11, 12, 13, 14, 15, 109.

UNIT #6 DEFLECTI ON CF BEANB

GENERAL OBJECTI VE:

The student will be able, using the First and Second Monent Area Theorens,
to accurately calculate the deflection at any point on a statically
determ nate beam

SPECI FI C OBJECTI VES:

1. To be able to construct a Shear Force D agram

2. To be able to construct a Bending Monent Di agram

3. To be able to ascertain the points of maxi mumand zero bending in a
Bendi ng Monent Di agram
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To be able to calculate accurately the nmonment of inertai of a conposite
section.

a) To be able to state the First Monent Area Theorem
b) To be able to state the Second Monent Area Theorem

To be able to recall the positions of the centroids of a rectangle,
triangle and parabol a.

To be able to calculate, using the Second Monment Area Theorem the
devi ation of one support point of the beamrelative to the tangent drawn
at the other support point.

To be able to calculate, using simlar triangles, the vertical distance
from any point on the undeflected beam to the tangent drawn from the
sel ected support point.

To be able to determne the vertical deviation of any point on the
defl ected beam from the tangent drawn at the selected support point.

Using specific objectives 8 and 9, to be able to determne the vertica
deflection of any point on the beam

To be able to solve correctly, using the above specific objectives the
follow ng problenms: 6-4, 5, 8, 11, 12, 14, 17, 20, 21, and 23.

UNIT #7 BUCKLI NG OF COLUWNS

GENERAL OBJECTI VES:

The student will be able to design long colums using the Euler equation and
t he Al SC equati on.

SPECI FI C OBJECTI VES:

1
2
3
4.
5
6
7

To be able to define the term col um.

To be able to construct free-body diagrans.

To be able to state Euler's equation.

To be able to determ ne the buckling stress.

to be able to determne the radius of gyration for a columm.
To be able to define the term sl enderness ratio.

To be able to state the range of slenderness ratios which are allowabl e
in practice.
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To be able to determne, fromthe half sine wave convention, the
constants in Euler's formula for varing end conditions.

To be able to apply the Al SC equation for permssible stress.

ToI be able to interpret the graph all owabl e stress/slenderness ratio for
col ums.

The student will solve correctly, using the above sgeci fic objectives,
the following problens: 9-3, 4, 6, 8 9, 10, 11, 12, 15, 20 and 22.



