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. PH LOSCPHY/ GOALS:

I n Mechani cs of Machi nes, the engi neering student |earns how
mechani cal principles are applied in various |inkages and

machi nes. his study helps to bridge the gap between theory and
8ragt|cal application, specifically relating to nechanica

evi ces.

A fundamental concern for the design of nachinery is the notion
characteristics of the individual parts that nmake up the machi ne.
As such, a "Machines" curriculumnornally begins with a through
study of Ki nemati cs.

Inthis course, the student will becone famliar with the
vocabul ary of machi nes and mechani sns, study the properties of
notion, and will |earn graphical techniques to: af r epr esent
machi nes and nechanisns in sinplified form b) solve for

di spl acement, velocity and accel eration of points or parts of a
gi ven nechani sm

| | . STPDENT PERFCRVANCE CBJECTI VES ( QUTCOMES)t

Upon successful conpletion of this course, the student will be
abl e to:

1.0 dearly define the fundamental concepts listed bel ow (and

appl i cabl e conponents): ki nematics, dynam cs, nachi ne,
mechani sm ki nematic diagrans, relative, absolute, |ink
inversion, link paring, plane notion, translation, rotation,
hel i cal notion, spherical notion, continuous notion, intermttent
notion, reciprocating notion, cycle, period, phase, dead point,
di spl acenent, velocity, accel eration.

1.1 Interpret Kinematic D agrans for typical mechanisns
such as: slider/crank, four-bar, drag |ink, quick return,
toggl e, straight |ine, conplex.
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PERFCRVANCE GBJECTI VES (QUTCOVES>. con't:

2.0

3.0

4.0

1.2 Produce in standard convention, neatly drawn, _
accurately scaled, Kinematic D agrans for typical nechanisns
descri bed above.

1.3 Conpl ete problens involving vectors, including
conposition and resolution, both graphically and
al gebrai cal | y.

Solve for notion characteristics of a point in a given
body or nechani sm

2.1 Recall formulae and conplete cal cul ations involving
| i near displacenent, velocity, and accel erati on.

2.2 Recall formulae and conpl ete cal cul ations invol ving
angul ar di spl acenent, velocity, normal acceleration and
tangential accel eration.

2.3 Convert between |inear and angul ar neasure.

2.4 Explain the follow ng concepts: sinple harnonic notion,
absol ute notion, relative notion, transmssion of notion,
line of transmssion, angular velocity ratio, sliding
contact, rolling contact, positive drive.

2.5 Express algebraically and vectorially the notion of a
body using absolute and rel ative terns.

2.6 Solve angul ar-velocity ratios between driver and
driven links in four-bar nechani sns.

Pr oduce accurateIY scal ed and neatl¥ drawn di spl acenent
di agrans and di spl acenent drawi ngs for points In various
mechani sns.

3.1 Define and identify the follow ng terns: displacenent
di agram di spl acenent draw ng, dead point, hone position.

3.2 Analyze displacenent drawi ngs to |ocate positions of
peak vel ocity and peak accel erati on.

Descri be uni que characteristics and applications of
nechani sns such as: four bar, crank-rocker, drag |ink,

slider-crank, scotch-yoke, quick return, straight line, parallel,
toggl e, oIdhan1couFI|ng, uni versal joint, constant velocity

jolnt, geneva whee

ratchet, overrunning cl utch.
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| 1. PERFORVANCE CBJECTI VES ( QUTCOMES), con't:

5.0 Conplete an accurately scal ed, graphically based,

I nst ant aneous vel ocity anal ysis for common nechani sns such
as: slider crank, four-bar, direct contact, rolling contact,
sliding contact, conplex.

5.1 Conpile an absolute/relative velocity equation points
on any body in notion.

5.2 Solve for and scale the terns of the velocity equation,
produci ng a vel ocity pol ygon.

5.3 Analyze a velocity polygon to determne |inear
velocities of various points in a nmechani sm

5.4 Analyze a velocity polygon to solve for angul ar
velocities of the various |1 nks in a nechani sm

6.0 Conplete an accurately scal ed, graphically based,

i nst ant aneous accel erati on anal ysis for common mechani sns
such as: slider crank, four bar, direct contact, rolling contact,
sliding contact, conplex.

61 Apply the theory of instantaneous centers to determ ne
the direction of normal and tangential acceleration of a
poi nt .

6.2 Conpile an absolute/relative acceleration equation for
poi nts on any body in notion.

6.3 Solve for and scale the vector terns of the
accel eration equation, producing a velocity pol ygon.

6.4 Resolve any accel eration vector into nornal and
tangential conponents.

6.5 Analyze an accel eration polygon to determne |inear
accel eration of the various points in a nechani sm

6.6 Analyze an accel eration polygon to solve for the
angul ar accel eration of the various links in a nechani sm

6.7 Use the concept of proportionality to construct
accel eration pol ygons by inmage, and to conplete a trial
solut|on where there are too nmany unknowns for a standard
sol uti on.



MECHAN CS CF MACH NES HCOH204
I11. TOPICS TO BE COVERED: APPROXI NATE HOURS
1.0 Fundanental concepts
Terms and definitions 4
Ki nematic Di agrans 6
2.0 Properties of Mtion 10
3.0 Displacenent D agrans 4
4.0 Linkages 8
5.0 Velocity Analysis 12
6.0 Acceleration Analysis 16

| V. LEARN NG ACTI VI TI ES REQU RED RESOURCES

Participate in classroomlectures of principles and
Revi ew, study, and summarize textbook infornmati on and hand
Conpl et e assigned problens as in class and take hone

Resear ch, docunent and present findings for research

assignment. This exercise is intended to be conpleted as
group work, wusing working nodel s of various nechani sns.

Produce sol utions for displacenent, velocity and

accel eration characteristics of various nmechanisns. This
wor k involves a conbi nation of al gebraic and graphi cal
procedures, and requires accuracy, neatly conpl eted and
organi zed in a standard form This work will be assigned
as in class and take home exerci ses.

1,0 STUDENT ACTIM TIES
i) {
denonstrations of procedures.
i)
out material.
ii) |
exer ci ses.
V)
v)
Vi)

Attenpting quizzes and tests as admnistered throughout the
term
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V. LEARN NG ACTI VI TI ES/ REQU RED RESOURCES, con't:
2.0 RESOURCES REQU RED

i) Text book: Kinematics and Dynam cs of Machi nes.
2nd Edition, MQ@awH ||, MARTIN

ii) Drafting room drafting tables and regul ar cl assroom
facilities.

iii) Printed resource material including reference texts and
periodicals, available in college library.

iv) Departnent owned Mechani sm nodel s-

V) Suppl enentary hand out nmaterial by instructor.
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V, EVALUATI CN METHODS; (| NCLUDES ASSI GNVENTS,  ATTENDANCE
REQU REMENTS, ETC.)

1.0 &RADI NG SYSTEM

There will be three najor tests throughout the term A m ninum
of one week notice will be provided for each test. Tests wll be
content organized in the foll ow ng nmanner:

Test #1 « Units #1, #2, #3

Test #2 ~ Units #4, #5

Test #3 — Wnits (#5), #6

In addition to the major tests there will be a several
probl ens/ exerci ses that will be assigned and nmarked. These
assignments will take place throughout the term

There will al so be one research project assigned for Unit #4.
This exercise will be organized as a small teameffort and wl |
invol ve an oral presentation to the cl ass.

Schedul ed or unschedul ed mni-tests MAY be hel d throughout the
term These exercises will be referred to as qui zzes.

Final grades will be calculated in the follow ng manner:

gulmari cal marks will relate to grads according to the schedul e
el ow.

A+ 90- 100%

A 80- 89%

B 70-79%

C 55-69%

R | ess than 55%

2.0 ATTENDANCE

The policies regarding attendance are the responsibility of the
i ndi vidual professor, and will be issued as suppl enentary
docurent at i on.
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V. EVALUATI ON METHCDS, con't:
3,0 REWRITES

The policies regarding rewites are the responsibility of the
I ndi vidual professor, and will be issued as suppl enentary
docunent ati on.

4.0 LATE ASSI GNVENTS AND M SSED TESTS

The policies regarding |ate assignnents and mssed tests are the
responsi bility of the individual professor, and will be issued as
suppl ement ary docunent at i on.

VI, REQUJ RED STUDENT RESOURCES:

1) Text book: Kinematics and Dynam cs of Machi nes.
MARTIN, 2nd Edition, McGawH ||

ii) Note taking supplies: 3-ring binder, paper etc.

iii) Drafting supplies: Quad rul ed paper, blank paper, T-square,
set squares, divider, conpass, engineering scales (lnperial and
Sl), architects scale, protractor, pencils, etc.

iv) "Scientific" calculator.

VI, ADD TI ONAL RESOURCE NVATERI ALS,

The followi ng texts are used as reference and sources of
suppl enentary i nfornation:

i) Basi ¢ G aphi cal Kinematics. KEPLER 2nd Edition, d enco

ii) Mechanics of Machinery. HAM CRANE and ROCGERS, 4th
Edition, MGawHII

In addition there are several of texts and periodicals related to
this study, available in the college library.

In the event that hand out materials are supplied by the
Instructor, students are responsible for the content know edge.
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VI11, SPEQ AL NOTES:

1/ Your instructor reserves the right to nodify the course and
course outline as deened necessary to neets the needs of the
students, or in the case of special circunstance.

2/ Students with special needs are encouraged to discuss their
reqU|red accommodations in confidence with the instructor.

E]sruPt|ve conduct of any kind is not acceptable, and wl|
not be tolerated in lecture or |ab periods.

4/ General College policies, |nclud|ng t hose described in the
"Students R ghts and Fbspon3|b|llt|es docurent wi ||l be uphel d.






