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MECHANI CS OF MACHI NES
MTY-3

Part #1 'eMechanisns”

General Objective:

To have a basic understandi ng of what the topics covered in Mechanics of
Machi nes involve and a specific understanding of the definitions and con-

cepts involved

Speci fic Objectives;

1. To be able to define:
i) Kinematics
ii) Statics
iii) Kinetics
iv) Dynanics

2. To be able to state a definition of nechanics of machinery.

3. To be able to define: a) MACHI NE, b) MECHANI SM and state their main

functi ons.

4. To be able to discuss what is involved in Kinematics of Machinery

and Dynami cs of Machi nery*

5. To be able to define:
i) PLANE MOTI ON
ii) TRANSLATI ON
iii) ROTATION
iv) SPACE MOTI ON
v) FREE MOTI ON
vi ) CONSTRAI NED MOTI ON

6. To be able to state two types of space notion.

7. To be able to define:

i) CYCLE
ii) PER OD
iii) PHASE

8. To be able to give exanples of the above definitions.



Mechani cs of Machines - MIY-3

Part #1 Mechani sns - cont'd

9. To be able to define:
i) CONTI NUQUS MOTI ON
ii) | NTERM TTENT MOTI ON
iii) REC PROCATI NG MOTI ON
and state exanpl es of these notions.

10. To be able to define:
i) PA R NG ELEMENTS
ii) PAIRS
iii) PARNG
11. To be able to state the difference between "LOMR' and "H GHER' pairs

and give exanpl es of each.

12. To be able to define "LINK' and | abel the various |inks on the skele-

ton outline of a reciprocating engine.

13. To be able to define:
i) KINEMATIC CHAIN
ii) LOCKED KI NEMATI C CHAI N
iii) OONSTRAI NED KI NEVATI C CHAI N
i v) UNCONSTRAI NED KI NEVATI C CHAIN
and draw sketches of exanples of ii, iii, and iv.

14. To be able to state the difference in functions of a MACH NE MECHAN SM
and STRUCTURE.

*/15. To be able to represent a machine in its SKELETON QUTLINE form The
student shoul d understand how the skel eton outline of a shaper nmech-

anismin fig. I-4(b) was developed fromfig. |-4(a).

16. The student will be able to state that the "size of pairing el enents
has no effect on relative notion of |inks connected by the pair", and

be able to give or draw exanples of this.

17. To be able to define I NVERSICN and give two exanples of form and two

exanpl es of inversion of function.



MECHAN CS OF MACH NES
MY 3

Fart #2 - "D spl acenent D agrans”

GENERAL GBJECTI VE

To be able to plot the paths of notion of certain points on mechani sns and al so
to construct a diagramof the displacement of some point corresponding to the
notion or displacenent of sone other point.

SPEQ FI C GBIECTI VES

1. To be able to draw the displ acenent di agramof the piston displacement vs.
crank positions for a sinple single cylinder reciprocating engine.

2. To be able to draw the displ acenent di agramof the piston displacenent vs.
crank positions for nore conplicated engi nes such as the ATKI NSON engi ne.

3. To be able to define:
a) LINEAR VELOO TY
b) ANGULAR VELQO TY
c) LINEAR ACCELERATI ON
d) ANGLAR ACCELERATI ON

4. To be able to list the follow ng fornmulas and solve for the required val ues:

a) vV =rw
P

by A° = r<
p

c) A" = rw

P



MECHANI CS CF MACH NES -. MIY-3
Part #3 "Method of Relative Vel ocities"

Ceneral (hjecti ve:

The student will be able to solve for the velocity of any point on a mech-
ani smby the method of RELATIVE VELOO Tl ES

Specific hj ectives:

1. To be able to list the three results of study of kinematics and dy-

nam cs of nmachi nery.
2. To be able to state two reasons for a velocity anal ysis.
3. To be able to state the definition of VECTCR and SCALAR quantities.
4. To be able to draw a vector indicating MAGNI TUDE, DI RECTI ON and SENSE

5. To be able to list three exanples of: a) Vector quantities, b) Scalar

quantities.
6. To be able to add and subtract vectors.

7. To be able to define:
i) ABSCLUTE MOTI ON
ii) RELATIVE MOTI ON

iii) RELATIVE VELOO TY

Mbti on of a Point

8. To be able to state two nethods of l|ocating the position of a point.

9. To be able to define:
i) DI SPLACEMENT OF A PO NT
ii) SIMLTANEQUS DI SPLACEMENT

10. To be able to define:
i) Average velocity

ii) Speed
iii) instantaneous velocity

iv) simultaneous velocity
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MECHAN CS OF MACH NES
MIY-3
Part #3 - Continued

To be able to define:

a) ANGLAR PCSI TION CF A LINE

b) ANGULAR D SPLACEMENT CF A LI NE
c) ANGULAR VELOO TY

To be able to define:

a) Relative Displacement of two points

b) Relative Velocity, and

c) Relative angular velocity of two rigid bodies, and wite the vector equations

that apply to each case.

To have a basi c understandi ng of the Method of Relative Velocities as applied to
two points on the sane rigid body.

To be able to state that the velocity of any point of a rigid body is given by
the vector sumof the velocity of sone other point and the vel ocity of the
first point relative to the second.

To be able to state that the velocity of any point of a rigid body relative

to any other point of the body is a vector quantity having a magnitude equal

to the product of the angular vel ocity of the body and the di stance between the
points and a direction at right angles to the line connecting the [;oi nt s-

To be able to use the Method of Relative Velocities to find the velocity of two
of the vertexes of a triangul ar shaped link, given the velocity and direction of
the third point and the direction of the velocity of either of the other two points

To be able to list the follow ng equations and use themin carrying out objective
#16.

2) VB=VYA +VBA
b) VC:VA +VCA

“Vcr VB +'CB



MECHAN CS CF MACH NES
MI'Y- 3
Part #3 - Continued

To be able to use the Method of Relative Velocities to solve for the velocity
of points on a sinple mechanism and to be able to draw the Vector diagram
and Vel ocity Pol ygon for this sinple mechani sm

To be able to use the Method of Relative Velocities as applied to sliding
menbers such as Cans and Cears.

To be able to use the Method of Relative Velocities as applied to nore conpl ex
mechani sns such as a toggl e press.

To be able to use the velocity inmage idea to solve for velocities of any point
on the sane link.

The student will be able to state the reason for the Velocity Analysis of a Oank
Shaper, in regard to the velocity pol ygon for one position, analysis for all
positions of the crank, the Velocity Space D agram the Velocity-time D agram

and Inertia force of the Ram



MECHANICS OF MACHINES - MTY-3
Part #4 "Method of Instantaneous Centers'

CGeneral (bj ecti ve:

The student will be able to solve for the velocity of any point on a

nmechani smby the nethod of I|nstantaneous Centers.

Speci fic (bj ecti ves:

1. To be able to state the concept of the method of. instantaneous centers,
that any displacenent of a body having plane notion nmay be considered

as a pure rotation about sone center.

2. To be able to discuss the devel opnent of the generalized formula V= Rw
as applied to any two points of any rigid body in plane notion.

3. To be able to use the relationship that the instantaneous radii of any
two points on any body are perpendicular to the direction of their res-
pective velocities, and where these radii intersect is the instant

center.

4. To be able to state that a link having notion of straight-line trans-
lation, has instantaneous radii for any two points that are parall el

and intersect at infinity.

5. To be able to state the definition of the instantaneous center of any

pair of Ilinks.

6. To be able to locate I.C's using the idea of the instantaneous radii
of two points (which are perpendicular to the direction of their vel -
ocity) on the sane link intersecting at the I.C

7. To be able to state the difference between "TRANSFER PO NIS * and
"CENTERS OF ROTATI ON'.

8. To be able to state the "LAWCF THREE CENTERS".

9. To be able to locate all instantaneous centers by inspection and the
| aw of three centers, and use the bookkeepi ng nethod to keep track of
t hem

K> 1 ANAA



Mechani cs of Machi nes - MIY-3
Part #4 (Continued)

10. To be able to use the method of instantaneous centers to find the
velocity of any point on the nechanism given the velocity of another

poi nt on the mechanismin the follow ng cases:

i) FOUR LI NK MECHANI SIS »
ii) SLIDER ORANK MECHAN SM
iii) CAVE AND GEARS

iv) OCOMPLEX MECHANI SMVB
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