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I'heory of Machines (22438)
e i
contents
List of Practicals and Progressive Assessment Sheet

Date of Ansoss Dated N:‘;"":“;'

¥ S : i

ST e aaa.0f submi ment shgn. of | (Fany
sslon murks(25)| tencher

No No. | performance
Measure the ratio of time of
L cutting stroke to the return

\ stroke in shaping machine
available in institute’s
workshop by varying the | n A

stroke length. Following
[ == acuvities need to be
i | performed: (Part 1& 1I)

| Estimate -imr|'1'<7)r"lﬂnl kinematic | |
| data related to following \_
. mechanisms and sketch them.

a) Bicycle fiee wheel sprocket

F mechanism

‘ b) Geneva mechanism

|

%)
~J

Estimate important kinematic

data related to following

mechanisms and sketch them.
4.| a) Ackerman’s steering gear 7

i mechanism

! b) Foot operated air pump

| mechanism ) | D=
}‘#A_Imn—niﬁ_c - velocity and |

acceleration of various links of

| the given mechanism (any two)

| 5 by relative velocity method for | 4 ) (\
J ~ | analysis of motion of links '
(Minimum 2 problems on A2
} size drawing sheet).
| Determine velocity and
| | acceleration in an L C.
engine’s slider crank |
= A . Y. "l [\ 1
6 mechanism by Kleins's | ¢
"\ construction  (Minimum 2
problems on A2 size drawing
sheet). |
’, ! ol } |
1
S P {
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Theory of Machines (22438)

Date of Assess Dated | Remarks

:o Practical Qutcome I’;:.e perl:::;::lce s:;?:: mT::(tzs) ::5;::: e
- Draw profile of a radial cam
| for given follower type to
obtain the desired follower
motion (Minimum 2 problems | 24 2 d(
8.| on A2 size drawing sheet). Part
1&IT

Estimate slip, length of belt,
9. angle of contact in an open and 30 05
cross belt drive.

Calculate breaking torque

required in different breakes at
10.| different speeds and load 36
situations.

Assemble and dissemble
different clutches. (Part I).
(Part I 41

11.

12.

Measure radius and height of
any two types of governors for
different rotational speeds,

13.| mass of balls and spring 47
stiffness (in spring loaded
gOVernors)

Perform balancing of rotating
14.| unbalanced system 54

Total
Note: To be transferred to Proforma of CIAAN-2017.

Maharashtra state Board of Technical Education viii
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Theory of Machine (22438)

Practical No.1&2: Measurement of Ratio of Time of Cutting Stroke to
Return Stroke

L. Practical Significance
Quick return mechanism used in a shaper machine is an important and useful

inversion of single slider crank mechanism. Knowing its working and its features is
essential for a diploma engineer.

II. Relevant Program Outcomes (POs)
PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to solve
broad-based mechanical engineering related problems.
PO 3. Experiments and practice: Plan to perform experiments and practices io use the
results to solve broad-based Mechanical engineering problems.

PO 8.Individual and team work: Function effectively as a leader and team member in
diverse/ multidisciplinary teams.

III.  Competency and Skills

This practical is expected to develop the following skills for the industry identified
competency

* Use principles of kinematics and dynamics in maintenance of various
equipment.’
Identify the components of the quick return mechanism used in shaper machine.

Adjust stroke length of the quick return mechanism by varying crank radius using
spanner and other tools.

3. Measure time of stroke using appropriate instrument,

IV. Relevant Course Outcome(s)

* Identify various links in popular mechanisms.

V. Practical QOutcome

Measure the ratio of time of cutting stroke to the return stroke in shaping machine
available in institute’s workshop by varying the stroke length

VI.  Relevant Affective Domain related Outcomes
a. Follow safety practices. -
Practice good housekeeping.
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical Practices.

o oo o

Maharashtra state Board of Technical Education




Ieory of Machine (22438)

VIL  Minimum Theoretical Background

\ ' J VOr Single
Knowledge of Single Crank Mechanism, its links and pairs , inversions ol »ini

shder crank mechanism

VL Experimental setup I
3 , : ; achine anc
Figure 1is schematic of the quick return mechanism used in shaper mic hir

' : schnic.
figure 28 a typical shaper machine available in the workshop ot a polytect

Cutting Tool Tool
v Fﬁﬂd
|
fF— s
Ly I
|
- >
[ \ Stroke I

Stroke

{large arc distance)

- Return Stroke

(small arc distance)

Figure 2: A typical shaper machine

Maharashtra state Board of Technical Education 5
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IX. Resources Required

S.No. | Name of Resource Sﬁggc;@e’}lﬁl!road Specification | Quantity |
1. Shaper machine Available in institute’s 1
workshop
2. Stop watch Mechanical stopwatch 1
3. Steel rule 1 m length 1
4. Spanner set, hammer and Available in workshop 1
mallet
3k Tachometer Mechanical or optical type of 1
tachometer J

Precautions to be followed:
1. Due safety precautions while operating a shaper machine.

XI.  Procedure
1. Open the cover plate of shaper machine to observe the mechanism.

2. Rotate the bull gear manually and identify the various kinematic links and pairs

formed among them.

a. Mark a point on body of machine and ram.

b. Start the machine and observe the movement of ram in cutting and idle stroke.
c. Note down the movement of point on ram with respect to point on body of
machine, this gives stroke length.

Note down time required for cutting stroke and idle stroke.

Now, adjust the stroke length by varying the radius of the crank.

In order to adjust the position of the ram, the ram fixing screw is loosened.
The ram is moved to the required position and the screw is tightened again.

g. Again measure the time required for completion of cutting and idle stroke

- o o

length
h. Close the cover plate and ensure the proper working of the machine.
i. Tabulate the observations.

XII. Resources Used
S. Name of Broad Specifications Quantity Remarks
No. | Resource Make Details (If any)
f I. |Stepwatch Mechanica !
? STOPLOOEL N 01
2. |cteel =
sule | — Im length 01
3. [Tatho® Mechanic ! ©b
rmetev: optical ks
Maharashtra state Board of Technical Education 3
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) il
|
XIIL  Actual Procedure Followed
AT R e VWA v et e e AT T R
XIV.  Precautions Followed /

................................................. ¥
...DMG....s&&e.t.51.....p.t(.E.L.mu/t,?x).r.\.s.....w.h.‘f...\..8.......Q.?.E.’ﬁ..&.ﬂ.n.g ...... (O :
ShC\_PQ‘mC&th\ N el (1 sl raucoosenatursiousesctasuettorossessts |
........ r\@/ |

XV. Observations and Calculations |
a. Identification of kinematic pair .
Name of First Link | Name of Second Link | Type of Kine@

Maharashtra state Boar

Slotted 1ol

Crank

Tuzning pais

Crvank

( Onnmﬂng T 0d

Tusning paiv

Conpecting vod S Itd ew Tuwning Pat™
Sitdes Slotted ITnk  217ding Pafs
b. Ratio of cutting to idle time
- e e |
Time (s)
Details Cutting | Return Time Ratio
Stroke S}/oke
Reading 1 \'9}91/{-lsec -5
Reading 2

VA Sec| v-YS ec

1-549

* Minimum two readings are to be recorded by adjusting the crank radius.

Calculations

Calculations of time ratios

Rox.Reoading..L

e 2IME.L TS0,

.............................................................................
........

...............................

......................
...............

..........................................
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Theory of Machine (22438)

XVI. Results

. araa X saeee MITLLLLEL
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..................................................................

..muchﬁ.n.e...za{ora...\?f..:;.&qd.?.ne =15
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..............................................................
.....................

.......
--------------------------------------------

XVII. Interpretation of Results , A
..\.‘..\.e.us.u;.@.me.m....a{.....T.fme....:a.m?.o...o.{...r..u..t..x.n.n.q...ai.w..o.k.e.....tp...
nd

e AN, S L AOKG. s B0 AL TEAARNG Tl B £OL D
.....-a—.e.ud.fi.og......:...L:.S.‘.!.«.I .............................................................................................

XVIII. Conclusions »
...W.ﬁ....L.Q.P..K.e.....o..b.le....tﬁéme..as.um.Q....:o:.D\.t.J.D.....QP....L.‘I.OI.{?.....C)..f...

....(...u..L.1..‘i.n.(j.....S.'L.H.Q.k.f?...l...l;..Q....?o’..B..L.u.n.m.....s..l.m..o.k@ ...............................

...........................................................................................................................................

XIX. Practical Related Questions

1. List the link of which the motion is constrained in the quick return mechanism in a

shaper machine.
2. List the sliding and turning pairs in the quick return mechanism.
3. State the procedure of changing the length of cutting stroke of the quick return
mechanism.
[Space for Answers]

.fms:.E.\..:{h@.._..lf.nr.s.....O.f....to.b.ic.h....:l.h.Q.,.m.O.L.?.D.I}....c.:..S.‘...(.Qns.*LI.CL.‘I.r\Cd
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..........................................................
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..............
..............................................
..............................................................................

XX References | Suggestions for Further Reading

htlps://www.youtubc.com/watch?v=nZCvauVU6E

XXI Assessment Scheme

Performance Indicators Weightage

Process Related (10 Marks) (40%)
| | Handling of the measuring Instruments 30%
2 Calculation of final readings 10%

Product Related (15 Marks) (60%)
3 Interpretation of result 20%
= Conclusions 20%
Practical related questions 20%

Total (25 Marks) 100 %

Names of Student Team Members
L Amey . Rane. ..

4. Sushil. DEshmukb:

Marks Obtained Dated signature of

Teacher

Related(10) | Related(15) (25)

L Process Product Total

\ O \ A 24
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Theory of Machine (27438)

Piractical No.5: Velocity and Acceleration in Mechanisms

13 Practical Significance
Determination of velocity and acceleration of the links is essential for calculation of
forees acting on those links in various mechanisms.
Il Relevant Program Outcomes (POs)
PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to solve
broad-based mechanical engineering related problems.
PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Mechanical engineering problems.
III.  Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use principles of kinematics and dynamics in maintenance of various
equipment.’
1. Calculate angular velocity and linear velocity of a link using given data.
2. Draw velocity and acceleration polygon.
3. Determine angular and linear velocity and angular and linear acceleration of a link
using velocity and acceleration polygons.
IV.  Relevant Course Outcome(s)
e Determine velocity and acceleration of a link in a given mechanism.
VI.  Practical Outcome
Determine velocity and acceleration of various links of given mechanism by relative
velocity method for analysis of motion of links
VII. Relevant Affective Domain Unrelated Outcomes
1) Follow safety practices.
2) Practice good housekeeping.
3) Demonstrate working as a leader/a team member.
4) Maintain tools and equipment.
5) Follow ethical Practices.
VIII. Minimum Theoretical Background
Knowledge of Various Mechanism and its links, Velocity and Acceleration analysis
using Relative velocity Method
Mabharashtra state Board of Technical Education 13
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IX.  Experimental setup hairavailable
Any two working models of single slider crank mechanism / four bar ¢ ‘I!u‘uc
in Theory of Machine lab (or any other lab in Mech Engg. Dept.) in the ins
X. Resources Required
: Lamsit i T o antity
S. Suggested Broad Specification Quantty
Name of Resource
No. v Cm s I--'l’"
| Model of Single Slider crank
mechanism Rl _-r;ﬁw’r*’“
2 Steel cule | I m__'G_'_‘i}}L__,__.rﬁ—’T——"
3 .~ Tachometer Range ()'(’OQQ_ R‘pM,__—L——/‘“
XL.  Precautions to be followed
* Due safety precautions te be taken while measuring angular speed.
XII. Procedure ‘ : in the
a. Select any working model of single slider crank mechanism available 1n
laboratory. (Data obtained in experiment 3 can be used here.)
b. Measure the length of links of the mechanism.
¢. Measure the angular speed of the crank. : loci
Use this data to draw velocity and acceleration polygons using relative velocity
method.
XIII. Resources Used
S. Name of Broad Specifications ] Quantity | Remarks
No. Resource Make Details (If any) !
L. [tMode! Sngle 5 Kdes Cvank Me(n O -
2. | otee! TWIQ L Iength o8 -
3. |Tachorne e Rangpe 9’/600 o Rem™m ox —
XIV. Actual Procedure Follo%gci//
e RO S G RV L
Maharashtra state Board of Technical Education 4
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Theory of Machine (22438)

XV. Precautions Followed

" i, Y A= | "
—

...................................................................................................................
------------------------

DG 50O, PARLAMRLIROS. . LA RELAASRN.2NSNE............
e AN VA e i oV VRN B I oo i s el

XVI. Observations and Calculations
a. Lengths of various links

Name of the Link Length(m)

Coank 0A 0-0%

(onnecting Rod

AR L

sitd ey R (To-ms\é\

NCe——

b. Anguiar speed of crank

*  Minimum two readings of angular velocities are to be recorded.

N=20077Pm

4
"

/

-

Wap = 21N - 1"“"7‘%'10'9‘! vad /s
60 60

L ANQular veloity of cvank 0OA - 20-G 4 vod /s

Calculations

Calculation of angular, linear velocities and accelerations of various links
SN oA N N UG AT R A

LeeRxOLTQn.. 05.04%.0 o
e AL ) R N N O o P (S 02
...... V. BAQ‘ob?W)/SCLtﬁA-GLO‘:t"‘{seL?
...... Vﬁuosagm’s"\As—‘SlSqua[Sz
...... OA0. 20U AL S Qoa...z 03 lsect. ...
......................................................................... OLIAR T .30 LSOl

/
XVII. Results /

A0 deteymined. .. xaphs LY.

.(..0...A.mg.u..m,z....A.c..c.e..le..zca.t.‘s’.ao......o.€

....................................................

LN OLLLING. T4 ...

........................................ G RS et st

L2 AccRLerOrI00. 08, S18.0.00.. 5 B bt HEAMS ‘
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Theory of Machine (22438)

XVII Interpretation of Results

........... R AR VL O R el i A b e e B L D e Ay

.................
.......................
...............................................................................................

XIV  Conclusions

.........................
..............................................................................................

LR DR S W0 Y . 8. s Q... Ao o 10 QUL
VLD LY. L. 0L LN AETIAN. .. Of D LLOAN TSI
PR\ H oY o Wit MCR WO N AT RV YV MUk FY WO o o A o olo P

...............
......................
....................................................................................................

XX. Practical Related Questions

» . ’ (o
Note: Below given are few sample questions for reference. Teachers should design
more such questions so as to ensure the achievement of identified CO.

1. Calculate angular or linear velocities of various links.
2. Calculate angular or linear acceleration of various links.

[Space for Answers]

........................................................................................................................

................................ VA OREREN O GR RIER RO G o iy
2RI DOOF. VR oS Ay Ob L ConnRiting. xod AR

................................ Vi AT s N S ey T e S L
............... : *44/><0125§
.............................. VAN s R R e (e Ok Bl o e

) A3.0LO. AR A0g WA M LL00TETeS. 0L s Bdex. (B)-
................................ WipIol= A CARMCSIGORIM il b

.........................................................
..................
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Theory of Machine (22438) . —————

Practical No. 6: Determination of Velocity and Acceleration by
Klein’s Construction

1. Practical Significance
Determination of velocity and acceleration of the links is essential for cal ‘
forces acting on those links in various mechanisms. Klein’s construction, bcmg'ﬁ
graphical method, is a simple method of calculation of velocity and acceleration i
single slider crank mechanism.

culation of

II. Relevant Program Outcomes (POs)
PO 1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Mechanical engineering problems.
PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to solve
broad-based mechanical engineering related problems.
PO 3. Experiments and practice: Plan to perform experiments and practices (o
results to solve broad-based Mechanical engineering problems.

use the

III.  Competency and Skills

This practical is expected to develop the following skills for the industry identified

competency ‘Use principles of kinematics and dynamics in maintenance of various

equipment.’

1. Draw a space diagram of a single slider crank mechanism.

2. Draw velocity and acceleration polygons of the given mechanism using Klien’s
construction method.

3. Measure the velocities and acceleration of various links obtained using Klien’s
construction method.

IV.  Relevant Course Outcome(s)
e Determine velocity and acceleration of a link in a given mechanism.

V. Practical Outcome
Determine Velocity and acceleration in an I C engine’s slider crank Mechanism by Klein’s

construction

VI. Relevant Affective Domain Unrelated Outcomes
1) Follow safety practices.
2) Practice good housekeeping.
3) Demonstrate working as a leader/a team member.
4) Maintain tools and equipment.
5) Follow ethical Practices.

Maharashtra state Board of Technical Education

Scanned with Camoscanner



Theory of Machine (22438)
VIIL

Minimum Theoretical Background L
Velocity and acceleration of links in mechanism and procedure of Klein’s construction.

VIIL. Experimental setup

/7 N\ \ (7 Py
\ \,CD!_,-v'},M Cic ¥ o, P
\ o I \ o —p-
E AL A i
AV AN Y ) A c
9—-." '\i \ /0 Vm‘ ! PO @ et r
{ O5p YT Ywe e hal,
| i e .‘,‘1 2 "‘] "z _}_ 3 ab\
nlvp:'rm N 0 (o] Vag P "—-‘x
C c’!lm
(a) Khien's acceleration diagram. (&) Velocity diagram {c) Acceleration diagram
Klien's construction
IX. Resources Required
S. No. Name of Resource Suggested Broad Specification | Quantity
1 Drawing Board D2 size 1
2 Drawing sheet A3 or A4 size 1
3 Mini drafter, steel rule (30 cm), 1 each
sets squares
X. Precautions
............. e s N P O
..SA.M.Q.Jd......‘i.m.9..1!..9.R.e.?s....h.aﬂd.lﬂ.mg....D..E...d.r.c»s.m.\’.m.g .....................
SRS A TH S AT ST AR O e S
Maharashtra state Board of Technical Education 19
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s Theory of Machine (22438) R e

XL, Procedure . some
1. Draw the configuration diagram of the given slider crank mechanism t0 SOME
suitable scale.

2. Klein's velocity diagram: Draw OM perpendicular to op i
line PC produced at M . The triangle OCM is the required velocity diagr
Velocity of piston or slider P is given as,
Vp = o x OM
Other velocities are given as,
Veo = x OC and Vpe = o x CM
3. Klein's acceleration diagram:
In the configuration diagram drawn already,

and extend it tO intersect

anm.

First of all draw a circle with C as center and CM as radius. e
; . . (4 ot r.
Draw another circle with PC as diameter and D (mid-point of PC) as cente
circle intersects previously drawn circle at point K and L. '
: o/ > nadrilateral

Join KL and produce it to intersect PO at N. Let KL intersect PC at Q. .0 :
CQNO is the required acceleration diagram. Acceleration of piston (or slider) P i1s
given as,

a, =’ x NO

Different radial and tangential components are given as,
8’ = 0’ x OC
ahe = o® x QC
a‘pc =0 x NQ
4. Important points to remember: .
i)  Acceleration of piston P is zero when point N coincides with center O. At this
moment the velocity is maximum. This occurs when the angle between crank oC

and connecting rod PC is slightly less than 90°. .
ii) If point N lies to the right side of O, at this moment of crank rotation, the

acceleration of piston is negative i.e. it is undergoing retardation.

XII. Resources Used

| S. Name of Broad Specifications Quantity | Remarks

' No | Resource Make Details (If any)

.~ Lisheer A2 S50 2

[ 2.[Dstung 4 : IR NVIeS )

{ 3. Dwoaftey = \
XIII. Actual Procedure Followed

..... S ey ot O NG 1 VAT AV e ) T LT LI R E R CRRes
Maharashtra state Board of Technicqijiducation 20
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Draw oM pewpendiculay tO0

G kifen’s veloctty diagram:

1IRne PC produced at M.

0P and exteénd 9t 10 9nteTSOLL

The tofaegl@ OCM TS 46p repufved velociey diagram. -

1 velocity of P%stion 0¥y S15dew P.%s glivenag _ =
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T'r_n_:p_ri of Machine (22438)

Practical No.7& 8: Cam Profile

ranslatory motion.
profile determines

L. Practical Significance
Cam followers are used for conversion of rota

These are widely used in machines, engines and mechanisms-
desired motion of the follower.

ry motion into t
Cam

I1. Relevant Program Outcomes (POs) et [
PO 2. Discipline knowledge: Apply Mechanical engineering I
broad-based mechanical engineering related problems.

owledge 1O solve

' i tices to use the
PO 3. Experiments and practice: Plan to perform experiments and prac

results to solve broad-bascd Mechanical engineering problems.

III.  Competency and SKills
This practical is expected to develop the following §
competency ‘» Use principles of kinematics and dy
various equipment.’

1. Select suitable cam and follower for a given application t0 0
2. Select the type of motion to the follower for a given application.
3. Draw displacement diagram of the follower.

4. Draw the cam profile.

kills for the industry identified
namics in maintenance of

btain desired motion.

IV.  Relevant Course Outcome(s)
* Analyze the motion of cams and followers.

V. Practical Outcome
Draw profile of a radial cam for given follower type (o obtain th
motion

e desired follower

VI. Relevant Affective Domain Unrelated Outcomes
1) Follow safety practices.

2) Practice good housekeeping.
| 3) Demonstrate working as a leader/a team member.
4) Maintain tools and equipment.

VII. Minimum Theoretical Background
Classification of Cams and Followers, Applications of Cams and Followers, Types of
follower motions and their displacement diagrams - Uniform velocity, Simple
harmonic motion, uniform accelerat‘ion and retardation

Maharashtra state Board of Technical Education 24
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Theory of Machine (22438)

XL Procedure . aieecene motions of
(Solve any 4 problems with different cams and follower with differe

follower)

a.  Procedure for Displacement Diagram

I. Draw a semi-circle on the follower stioke as diameter. -

2. Divide the semi-circle into any number of even equal parts (say eight). I

3. Divide the angular displacements of the cam during out stroke and return

into the same number of equal parts. :

The displacement diagram is obtained by projecting the points

b. Procedure for drawing cam profile
; : : o ] m
1. Draw a base circle with radius equal to the minimum radius of the ca

- g shaft,
2. Check the axis of the follower passes/offsets through the axis of the cam shaft
therefore mark trace point '

3. From Crank, locate the angle of Rise, dwell and fal as per the displacement
diagram

4, Divide the angular displacements during outstroke and return stroke

5. Joins points with centre ‘O’

6.

Join the points with smooth curve. The curve is known as * Cam Profile’

Xil. Resources Used

| S. | Name of Broad Specifications ;i \ QuantTt."—l_ﬁ;“Tar_k‘;1
No. | Resource Make Details (If any)
i. [Dvawoy boas 3 A2 s31@ o4 ’
2. [D7owng sheet Al ox A% 0
3. [MSn% Duoftey 20 (e o
XIII. Actual Procedure Followed

............................................................................... T T S P R e

NP ererer el a N A treteerretaruatarateitatiarirettancctsatecacatetecatactcacataiasonatnssanasctnsasncnsasaanane

XIV. Precautions Followed

ANeId. Sl
LAnsdrzumbots
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XV.  Observations and Calculations

- 2 = —————————— . ""‘r — o ol E - B
2 Details probleml | Problem2 | Problem3 | Problemd
0 S 4 Y Ao iR
5] ~ Type of follower |‘<"”9 Ro)lps AL RolCY
Edoe. | £da® | i)
s Sk ool 0 et D[RS :
2 Type of cam Radiol [Rodfon [Radfew (Radied
3 " Liftofcam ;mm | qomm | Gomm |30 m™
4ie s Offsetof cam W ‘ : 20 . |2 0 M
— e ——————————— P - = B 6 (UW
5 | Follower motion with angle [+ 66 (s B~ ;‘S“"“ AR i%o

3 - pebo £
of cam (Acceleration, ?5 5600 Comm)|D ~ 120 (Vg =60 (apm) ™~ 120 (SHK)

_ dwell, deceleration) |- 150 -850 [P0 D-go
6 Minimum radius of cam (46 v 16 MM SOMM™ (60 M

T ~ Roller radius

| ~ (O Mmm = ) §~ mm
8 | Any other Information
XVI. Results
................ A5 nlEIONRA O SNEEL i
XVII. Interpretation of Results
.............. e R TR al SO SURBION, o rommrer oo e ettt
XVIIL. Conclusions L

0. abie 1o daa pa0f10€. 0 f ceaudT o) LA
4029500 Lollowed. . type. . Using. 3. dif  pneineds. .

SWeh. 05 st Hazmendl...Moeiien,. Unifov. . Acch.€
R 04 and Uniorm Veio(ity

XIX. Practical Related Questions

Note: Below given are few sample questions for reference. Teachers should design
more such questions so as to ensure the achievement of identified CO.

1. State the types of motions of followers.
2. List the any four applications of cams in the Machinery/equipments

Maharashtia state Board of Technicat Education
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Theory of Machine (22438)

XX References | Suggestions for Further Reading
https://www.youtube.com/watch?v=AaHPDLCe_gU
https://www.youtube .com/watch?v=JqkyHIjOY As

XXL  Assessment Scheme

a Performance Indicators Weightage
o Process Related (10 Marks) (40%)
1 Handling of the measuring Instruments 30%
2 Calculation of final readings 10%
Product Related (15 Marks) (60%)
3 Interpretation of result 20%
4 Conclusions 20%
5 Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
L .Amey.Rmae......
2. Pafirfo..Poaxnas
3. (bia Qe Thadsus....
4. Sue ). DLshovwkh
Marks Obtained Dated signature of
Teacher
Process Product Total
Related(10) | Related(15) 25 -
\° \ N n-&
|
8
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Practical No.9: Measurement of Parameters of Belt Dr
. Practical Significance |
It needs to be measured for the

rive. Geometrical parameteis
for selection of

Slip in belt drives is an undesirable phenomenon.
estimation of performance of a machine using the belt d :
of belt such as length of belt and angle of contact are essential
appropriate belt for a given application.

11. Relevant Program Outcomes (POs)
PO 2. Discipline knowledge: Apply Mechanical engineering knc
broad-based mechanical engineering related problems.

ywledge to solve

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Mechanical engineering problems.

PO 8. Individual and team work: Function effectively as a leader and team member in

diverse/ multidisciplinary teams.

III.  Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use principles of kinematics and dynamics in maintenance of various
equipment.’
L. Measurement of angular speed using tachometer.
2. Computation of slip using measured speeds.
3. Computation of length of belt using given formula.

IV. Relevant Course Outcome(s)
* Select relevant belts, chains and drives for different applications

V. Practical Outcome
Measure slip, length of belt, angle of contact in an open and cross belt drive.

VI. Relevant Affective Domain Unrelated Outcomes
1) Follow safety practices.
2) Practice good housekeeping.
3) Demonstrate working as a leader/a team member.
4) Maintain tools and equipment.

VII. Minimum Theoretical Background
To transmit power from one shaft to another, Pulleys are mounted on the shaft. The
pulleys are connected by endless belt passing over the pulleys. The connecting belt is
kept in tension so that motion of pulley is transferred to other without slip. The speed
of driven shaft can be varied by varying the diameters of two pulleys.

Mahamshlra_slmc Board ()f'['ccﬂl;igu! Education =

3. |

— ST RS



PSS e S ———— e T R |

Fheory of Machine (22438)

VIIL  Experimental setup for measurement

= o ‘
i \?( ' :;l:;r(:: { Suggested Broad Specification Quantity |
" I Belt drive ic';-l“*‘f/f test bench coinﬁbiri's:in» gT{I" I'('lli;v'ing l
bench ‘ pulleys. belts, electrical motor, arrangement
- for adjusting belt tensions and regulating
; - speed of the driving motor and a suitable ;
| mounting frame 3
Note:- Various manufacturcrs offer such test ;
bench with their own proprietary design. ,
| Henee the institutes are advised (o purchase ‘
| any suitable bench for measuring the siip of '
L= = | belt.
Al T&Efnﬁu&*i‘ ' ) |
e o A S !
X. Precautions to be followed
1. Carefully adjust the tension on Belt

2. Take care during measurement of speed

Maharashtra state Board of ‘Technical Education
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Theory of Machine (22438) T

XI.  Procedure

Ensure proper electric supply to it.

Switch on the machine.

Observe power transmission from driving to driven shaft/drum.

Measure the speed of the driving shaft using a digital (or analogue) tachomEIEr
Note the reading.

Measure the speed of the driven shaft in the same manner.

Switch off the machine.

Measure the diameters (radius) of the driving and driven pulley

Measure the centre distance between the drums/pulleys.

AO B OO TR NI ARt

XII. Rescurces Used

S. Name of Broad Specifications | Quantity | Remarks
. No. Resource Make ' Details [ _J@.
o Ol
i Bet Dyive Benth comphteling of Puneus |
= |test beath | bew elerisiiin! moied
3. [Machometds O} -

XIII. Actual Procedure Followed

............................
..........................................................................................................

XIV. Precautions Followed
...GD....C.m.e..F..u.\.u....ad usi..the..teosion.. on, POk

....................................................................................................................................

XV. Observations and Calculations

Speed of pulley Diameter of Pulley Centre Distance
Driver Driven Driver Driven C mm
(N1 rpm) (N2 rpm) (DI mm) (D2 mm)
200 W5 @ 12 0 30 110001
Speed of driven pulley without slip = (N2) = 1150 Z(\)W)// i
Using Formula for velocity ratio, '
(N2) theoretical = N1 * DI/D2 = 800X11c = 1200. rpm.

QO
Speed of driven pulley N2 = 115.0... rpm. (from above table)

Maharashtra state Board of Technical Education £y
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Theory of Machine (22438) T e

e —————
e e ————— sttt ——

XIV. Practical Related Questiuns nould
. ' hers shouic
Note: Below given are few sample questions for reference. Teachers s
more such questions so as to ensure the achievement of identified CO.

design

Qu es1700s [Space for Answers]
A BLALLLANE. Q0N AME LN 20D, . 5. 042 (AFZ0. AL S AT
------ S8R T L R e R R R
2.0 ALAS AN, heLWRRN. . QREN... B DafNe. AN, LAOH. o
........ e
RIS ottt e T R e s
) AN ALY £ 0K . 8 AR A KAV B ROADS B
T R R T o
O K. A0 DO AT ARSI AR oot
2. Ae0gAn. A SAbIL. . BEAILD., THE.. L0 LIS, A0 CONAEE
@.DI 3TN, 0. 2010l On... £05. 400, A1 YO PUNE e
(D 5o of nes ol T S RS
(CP....WQn.tfi.ng....Ccmd?..t?.or. ................................................................................................
O
.
2) —ReLn. . beit dyive. ..
(ORVZ Y5 YW 7o U TN kSO |
o SOMPAROLTIVR N IO ‘r
....................................................................... ’:
@)..D.?.zs.em?m.\....q.f...si.li.v..en.j)m.le.\.j...;
...... 15 Alfevent than. da%ving |
@Argle. of \6R. Q=T 42k
@""S?f\'('m—'t—?tl .....................
e
@..ﬁ.ﬁ.?..t‘?.cm?ﬁ.ené..i...C.am.eg.a.u ........
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XX References | Suggestions for Further Reading
e https://www.youtube.com/watch?v=NPjenJmIGbQ
e  https://www.youtube.com/watch?v=]g355P51Q0s
XXI. Assessment Scheme
Performance Indicators Weightage
Process Related (10 Marks) 40%)
1 Handling of the measuring Instruments 30%
2 Calculation of final readings 10%
Product Related (15 Marks) (60%)
3 Interpretation of result 20%
4 Conclusions 20%
5 Practical related questions 20%
Total (25 Marks) 100 %
Names of Student Team Members
L. ..A.meg. SRR C—
2. .Patiee. Poyeay.....
3. .Chivag. Thakux. ..
4. SuskR). Desnmukh
Marks Obtained Dated signature of
Teacher
Process Product Total
Related(10) | Related(15) (25)
\© W o
Maharashtra state Board of Technical Education 35
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Theory of Machine (22438)

Practical No.10: Braking Torque in Brakes

1. Practical Significance
A brake 1s a device used to exert frictional resistance over a moving body to stop or
retard it within a short time period. In braking action, the kinetic energy of moving
body is absorbed. In a two wheeler. mechanically operated brake is commonly is used
to brake the motion of wheel,

I1. Relevant Program Outcomes (POs)
PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to W
broad-based mechanical engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Mechanical engineering problems.

PO 8. Individual and team work: Function effectively as a leader and team member in

diverse/ multidisciplinary teams.

III.  Competency and Skills
This practical is expected to develop the following skills for the industry identified
competency ‘e Use principles of kinematics and dynamics in maintenance of
various equipment.’

IV. Relevant Course Outcome(s)
» Select relevant brakes and clutches for various applications

VA Practical Outcome
e Calculate breaking torque required in different breaks at different speeds and load
situations.
VI. Relevant Affective Domain Unrelated Qutcomes
Follow safety practices.
Practice good housekeeping.
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical Practices.

U A W N -

VII. Minimum Theoretical Background
A Brake is used to apply frictional resistance to a moving body to stop or retard it by
absorbing its Kinetic Energy. When the brake pedal is pressed, brake shoes expand or
move outwards and get pressed against the inner surface of the brake drum. The force
of friction applied to the rotating drum’' produces a brake torque in the opposite
direction, which retards or stops the rotating wheel.

Maharashtra state Board of Technical Education 36
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VIII. Experimental setup

L ,
1
Arm :
* T -
#
frake s il b '
dram I‘ ‘ !'/ l
Brake %. ";;y;m el Siar ]
ey . Taus .
ok ﬁ g

IX. Resources Required

| S. No. Name of Resource Suggested Broad Specification Quantity
1 Brake performance test rig A test bench comprising of 01
i following drum, flat belt,
electrical motor, arrangement
l for adjusting& measuring belt
g tensions and regulating speed of
the driving motor and a suitable
! mounting frame
; Note:- Various manufacturers
| offer such test bench with their
7 own proprietary design. Hence
the institutes are advised to
purchase any suitable bench for
measuring the slip of belt.
2 Digital Tachometer Range 0 to 3000RPM 0T
X. Precautions to be followed
1  Clean the brake drum surface
2. Check the tension on Band belt
3. Measure the Speed of Brake drum with the help of tachometer
4. Note the reading
5. Apply Load manually over Drum with the help of band
6. Note down the Readings of Load measuring scale ( Tight and Slack side)
7. Note down the speed under loaded condition
8. Take three more readings for different loads
Mabharashtra state Board of Technical Education X 37
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Theory of Machine (22438)
T e
XL  Procedure

1) Check the zero reading over load measuring scale
2) Switch ‘ON’ the Supply of motor

Pl Bl L e

XI1. Rf.iourges Urs>ed¥ . m—
S, Name of Broad Specifications _—W (If any)
No. Resource Make Detaiis e e |
L By e reest bem 5]
——est Ry " COmMPrjead |
7] drum flatbe it R |
3. [ttt ——— ™MAOP -0 to2000 | L
[ 3. _.D\,:gt QcChemetlf e to"l?%’? O
XIIIL  Actual Procedure Tl it sV e
RQ (.\e p.-.--‘?--D.’ n_L A..‘L,....‘..............-.----u..................--.........-.-..-.........-u:::::::ij'-
XIV. Precautions Followed b
DLCILAN DL . D mAKE. . T U LALCe o
..@)...Ch.e.c.is..:L.h.Q.....zE:@.Q...m..ecxd?.ng...QY..E’..X.....l.‘?&d...!.’.\‘.\é’.g..S.u.‘u...,.d...---- b
L) Swiich. f.oJ.\.\.’....:L.h.t.'i...i_g.p.P.!.g....Q‘?..m.o.th.; .........................................
XV.  Observations and Calculations
Radius of Brake drum = mm K
Sr | Load on Measuring | Load on Measuring | Drum Speed e
No | Scale (Tight side) Scale (Slack side) RPM .
T Kg T; Kg Initial | Final
1 D) *] 1) @) 2200 29200 O }:
2 4-45 O 2200 [ 1200 Ol
3 ] Fftyatl "‘1 G ’_k (O | ¢ 200 () K
Calculations
Braking Torque = FrR N.mm “
Fr = Tangential Braking Force N
R = Radii of the Brake Drum mm = | 40 o
Fr = (T, -T») i(—?‘qf“o) K3 *8l =96-0235m
T, = Tension on Tight side
Mabharashtra state Board of Technical Education 38
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T, = Tension on Slack side
T|/ T3 =6k

p = Coeff. of Friction

© =Angle of Contact

Braking Torque = [064%+ 25 N.mm

XVI. Results

Brak ‘l\) Tomvu@ B (Y R e I Y To e P/ e e et s

.....................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

SUNRLWwRXE. abie. o determin®. th.e. Bxaking. Toxa.ue. .
Jo8rooses:

XVIII. Practical Related Questions

Note: Below given are few sample questions for reference Teachers should design
more such questions so as to ensure the achievement of identified CO.
1) List Different types of Brakes
2) State the significance of Braking Torque
[Space for Answers|

). DifEexeox. SYEEHIS, . O S e S CUS ANV i

1) Broking. 1020me.. 85 1he. £03® appited. ot the

........ DIUKE....LonL.0). A0 S10P...4he. . cnorion.. . of the.  moilon
....... e .QV.uY.Q.co.Qni.‘.‘......A,.Ss.u.m?..ng....l.hé’.....Q.P.e..\’.olll..ﬂz(.\......L.@..(.\.d..‘...&.1.0‘.0...3

(F

.......... Q.’(...&b@....@..Q/.L.L.?.Q.m.f?..f.\..'tS......&I.Q...C.O.ms.tc.\D..t....,...Q.L...b.‘.‘.cx.k.e....h.Cw;.QS
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S (CRNCVDYe]
2.0 QLv.d.?..fl‘ﬂ---.LQJ..CM.L.LQ......Q.QV&ACAI....‘.L.Cz..1.h(?....€..LA.\.l....J--Q-ok-d"""t'

2N ot

............................................................

................................................................................................
................................................................................................
................................................................................................
........................................................................

XX References I Suggestions for Further Reading

a. hups://www.youtubc.com/watch‘?v=4PIthTONug

Similar resources are available on internet, The
search and see these resources,

XIV. Assessment Scheme

.............
...............

..........
.........
..........

.......
...............

........................

...............
...............
..........

..................
.............
---------------------

aes
.......
..........
............

..................

students should be encouraged to

Performance Indicators

Weightage

Process Related (10 Marks)

(40%)

Handling of the measuring Instruments

30%

Calculation of fina] readings

10%

Product Related (15 Marks)

(60%)

Interpretation of resuly

20%

Conclusions

20%

Practical related questions

20%

Total (25 Marks)

‘ 100 %

Names of Student Team Members
l. Amey Rane
Q3.o0as

9. Nakus
4. .2usnfi. . Deshmukh

Marks Obtained |

Product Total |
Related(15) (25)

Process
Related(10)

Daled‘siaé_ﬁl‘ re of
Teacher

- - “\_‘—-\—h = - =
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IL.

I11.

IV.

VL

VIIL.

3 ~
Practical No. 11&12: Assembly and Disassembly of Clutches
Practical Significance :
Clutches are used in for engaging and disengaging the prime over and power
transmission systems. These are commoniy used in most of the automobiles and
many industrial systems.

Relevant Program Outcomes (POs)

PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to solve
broad-based mechanical engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Mechanical engineering problems.

PO 8. Individual and team work: Function effectively as a leader and team member in
diverse/ multidisciplinary teams.

Competency and Skills ¢
This practical is expected to develop the following skills for the industry identified

competency ‘s Use principles of kinematics and dynamics in maintenance of
various equipment.’

Relevant Course Outcome(s)

* Select relevant brakes and clutches for various applications

Practical Outcome

Assemble and dissemble different clutches

Relevant Affective Domain Unrelated Outcomes

1. Follow safety practices.

2. Practice good housekeeping.

3. Demonstrate working as a leader/a team member.
4.

Maintain tools and equipment.

Minimum Theoretical Background

The clutch disc is connected to the input shaft of the transmission, and is located

between the flywheel and clutch cover assembly. The flywheel is connected to the
engine crankshaft and the clutch cover assembly is attached to the flywheel. The
clutch release fork forces the clutch release bearing against the diaphr

agm spring of
the clutch cover assembly.

Maharashtra state Board of Technical Education
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VIII. Experimental setup

Flywheel

Enu:ue"
Cluteh Disc

/ \
/
Diaphragm Spring ;

L A

-

Clutch Release Bearing {ransmission a

Clutch Releasée Fork

f
IX. Resources Required '
SNo. | Nameof Resource Suggested Broad Specification | QUIRTLY. '
L. 1| Single plate clutch Do 1
L2 | Tool Box L '
{
X. Precautions to be followed
I. Due safety precautions while dismantling the clutch. (
2. Carefully handle the different tools (
XI.  Procedure {
1 Clean the single plate clutch thoroughly.
2 Carefully dismantle the single plate clutch step by step. {
3 Arrange the components sequentially in a clean tray during dismantling process. (
4 Note constructional features of each part and its role in working of clutch.
5 Loosely assemble the components in the clutch housing and observe the changes {
occurring inside ‘ '
6 The assembly during engagement and disengagement.
7  Observe and understand the mechanism of power transmission. '

8 Reassemble the unit and ensure its smooth working.

XII. Resources Used

S? Name of BranASpeciﬁcations Qimntity | Remarks
No. Resource Make Details ' (If any)
‘- o) = I p X
—1,' 5'ngl@ Putch e 01 L
2o [ FR GGy R | S | SR et S ¢ [ |
| 3 IToot Rpe f St SR ot ¢ A1 - @a ‘[,,, .
Maharashtra state Bdard of Technical Education e SR e e 42
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XIII. Actual Procedure Followed

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

0. N4E..58Le1Y ... 0nLour 00 WnkIC. . dRsmamL150g. . Clutch-
@..Laxefuily..handle. .Abe. . diffenent £00lS .t

XV. Observations and Calculations
a. Enlist all the parts of Single plate clutch with its Function

:2 Name of Part Functions
| F1 7S @ mechanical devite s Pecially dessgned
| Flywheel Y ! 9
to effiTeniy Stox® otadiona) @ nls gy
Clualh Plate  |315 used Tr VEhitles 16 Q0w 1he [ahnsmisiy or
[ with faiction Bnput shaft and engfrR tovunoftls tre
IinpinG - SQme SPPEA When TR0 tng -
% PoessusC Pressue Pl s us@g &e}v:.nsf—ea e
: e o LY Qe nGine to
B lgte: tgag,&g év;(i_v Mment g§eo t! Y EnGi .
Cluich ™R Furcit on of 1his SPyV¥Y TS 10 (Ontinuousy
4 o hold {be ficion and dafven plates
Spaing§ 10G0{nes thwoug i <pying 10NSON
RR\Q0se Tt RE\Ps 16 MO thEe pyesswsl Ot Away
D) O ngr‘g&)\w\ch diSC , Pntux yuPting Powex
ClutCh CTuAlh shaft €nGages and dis85ag0s
G: PoLQe3 Laansmissior @sCecialy 7 om
Shoft daiVWno Shaft 1o dsfveO shafl
Thrust A tupe ?f beayYrg 1hat he'Ps wotation
T peasgrg.  [00d 3€Si5T thsugt at 1be same 1Pme
2 Clutch Useéd Lo Conr\ﬂ(a Tﬂpouﬁx éoq\‘f@d %,Q{: 5
' EVEY b€ Pouly sous 1S dy¥ v rg
D?SC what
Method of €vesme: 1o distngede dv i
%} Peda ¢ {*jog\ 1@ ggm?:o ‘t\gh ?%EsmggssTOn-
30M _ LIth% o+he S
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AVL Results : :
NG wexe. ahie. ae. daenify. the. parta. L. .s50g)8. ...
LIS, Clutch..and. anie. o datw.the. .clutih. plalf...

BT B 0T O o 7 LT T LSl s 1 O
XVIIL Interpretalion of Results o

OTL0eaenk. . Rands...0f. 68006 pLOLE. LU L LD ..

ANC.hRLR. 0f.. 4Tageam. . 43 Xen. . LR XO EXRRR. POk .
XVIIL Conclusions

WL R, L. Lo daamine.. clutch. . pla. and. ...

P2L55uxC . plade.. 0nd. a)S0. WXL . AbIL.. L0l v Ane

A0t 00. of dSELexent. . RATL S L CUATCN e cssseceness

XIX. Practical Related Questions .
Note: Below given are few sample questions for reference. Teachers should design

more such questions so as to ensure the achievement of identified CO.

1. List different components of Clutch
2. State the function of diaphragm spring

[Space for Answers]
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XX  References | Suggestions for Further Reading
htlps://\\'\\'\\'._v(:umhc.com/wulch'.’v=Hllj32kZPlC
Similar resources are available on internet. The students should be encouraged to

search and see these resources,

XX.  Assessment Scheme

‘;_ Performance Indicators Weightage
Process Related (10 Marks) (40%)
| Handling of the measuring Instruments 30%
Calculation of final readings 10%
' Product Related (15 Marks) (60%)
| 3 Interpretation of result 20%
’ 4 Conclusions 20%
| 5 Practical related questions 20%
’ Total (25 Marks) 100 %
Names of Student Team Mzmbers
. Awmey Rarl.
2. Pe%ten. Poxmon
3. Chisag. Toakus
4. Sushi)..Deshmou kb
~ Marks Obtained Dated signature of
Teacher
Process Product Total
Related(10) | Related(15) 25)
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Practical No. 13: Governor Characteristics

Practical Significance

The function of a governor is to regulate the mean speed of an engine, when there are
variations in the load e.g. when the load on an engine increases, its speed decreases,
therefore it becomes necessary to increase the supply of working fluid. On the other
hand, when the load on the engine decreases, its speed increases and thus less working
fluid is required . The governor controls the supply of working fluid to the engine with
the varying load conditions and keeps the mean speed within certain limits.

Relevant Program Outcomes (POs)

PO 2. Discipline knowledge: Apply Mechanical engineering knowledge to solve
broad-based mechanical engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Mechanical engineering problems.

PO 8. Individual and team work: Function effectively as a leader and team member in
diverse/ multidisciplinary teams.

Competency and Skills
This practical is expected to develop the following skills for the industry identified

competency Use principles of kinematics and dynamics in maintenance of various
equipment.’

e Operate governor of a given system
e Measure the lift of sleeve

» Plota graph between position of sleeve and rotational speed

Relevant Course Outcome(s)
» Select suitable flywheel and governor for various applications

Practical Outcome
» Measure radius and height of all types of governors for different rotational speeds,
mass of balls and spring stiffness

Relevant Affective Domain Unrelated Outcomes
Follow safety practices.

Practice good housekeeping.

Demonstrate working as a leader/a team member.
Maintain tools and equipment.

Follow ethical Practices

I

47

Scanned with Camoscanner



Egn_r‘\_‘rnfl\iachine (22438) R

VIL

Minimum Theoretical Background
The centrifugal governors are based on the balancing of centrifugal fgrce- e. It
rotating balls by an equal and opposite radial force, known as the controlling fOIfICL- 3
consists of two balls of equal mass, which are attached to the arms .Th‘fse _ha ’ 1
known as governor balls or fly balls, The balls revolve with a spindle, wr."Ch : dm.;z
by the engine through bevel gears. The upper ends of the arms are pivoted (0 i ;
spindle, so that the balls may rise ur or fall down as they revolve aboutithe ve'n:ﬁd
axis. The arms are connected by the links to a sleeve, which is keyed to the splril hC:
This sleeve revolves with the spindle; but can slide up and down. The l?a”S ‘mf IIL
sleeve rises when the spindle speed increases, and falls when the speefl decreases. n-
order to limit the travel of the sleeve in upward and down-ward directions, (WO .sl()p:S
S, are provided on the spindle. The sleeve is connected by a bell crank le.\'cr S
throttle valve. The supply of the working fluid decreases when the sleeve rises and
increases when it falls. :
The following terms used in governors are important from the subject point of view:
I Height of a governor. It is the vertical distance from the center of the ball to a
point where the axes of the arms intersect on the spindle axis. It 1s feualiycrioted
by h. .
Equilibrium speed. It is the speed at which the governor balSIRmBiELs, A1C 1
complete
equilibrium and the sleeve does not tend to move upwards or downwards.
3. Mean equilibrium speed. It is the speed at the mean position of the B EL
sleeve.

4. Maximum and minimum equilibrium- speeds. The speeds at the maximum and
minimum radius of rotation of the balls, without tending to move either way are
known as maximum and minimum equilibrium speeds respectively.

on the

!\J

he

Maharashtra state Board of Technical Education — T

- s el —

Scanned with CamScanner




Theory of Machine (22438) & e e =

VIIL.  Experimenial setup

IX.  Resources Required

FS. No. Name of Resource Suggested Broad Specification

Quantity

1 Centrifugal Governor | A test bench comprising of following A
Test bench centrifugal governor, electrical motor,
arrangement for regulating speed of the
driving motor and a suitable mounting
frame. Arrangement for measurement
displacement of slider.

Note:- Various manufacturers offer
such test bench with their own
proprietary design. Hence the institutes
are advised to purchase any suitable

bench for measuring the slip of belt.

1

2 Tachometer Range 0-3000 RPM

X. Precautions to be followed
1. Do not increase the speed of governor exceeding maximum limit.

Maharashtra state Board of Technical Education
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XI. Procedure
1)

Switch on the control unit and rotate the speed control knob slowly.
2)

Increase the governor speed until the center sleeve iises off the lower Stop and
aligns with the first division on the graduated scale. :

Measure the sleeve position and speed. Speed may be determined using a
tachometer on the spindle.

The governor speed is then increased in steps to give suitable sleeve moyement,
and readings be taken at each interval throughout the range of sleeve movement.

While closing the test bring the dimmer to zero position and then switch off the
motor.

3)
4)
5)
6) Plot the graph of radius of rotation Vs. speed to study governor characteristics

XII.  Resources Used

( S. Name of Broad Specifications Quantity Remarks
.~ No. | Resource W_[_ ~ Details | (If any)

| L [Grtreni Covereet Eie (it motov o | O (

220 | e pistaeer |
. ol plEse & Tl
fkfi.‘_’ﬁtchometgl“ MangP=0-30005°PM| O« | |

XIII. Actual Procedure Followed

................................................................................................................................

.........................................................................................................................................

...........................................................................................................................................

..........................................................
.................................................................................

...........................................................................................................................................

XIV. Precautions Followed

...........................................................................................................................................

R0 .not. in(aense. . the. speed... Of. GOVED O X

..... CALLAING....courfoum. . 15ofk

...................................................................
...........................................................................................................................................
...........................................................................................................................................

...........................................................................................................................................

XV. Observations and Calculations

I Lengthofarm*‘L'= ... ... . mm.
2. Initial height of governor * h * = ... ... mm.
3. Inmitial radius of rotation ‘r * = .......... mm
4. Diameter of sleeve, D =........... mm.
Maharashtra state Board of Technical Education T T
i
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XIX. Practical Related Questicns
Note: Below given are few sample questions for reference.
more such questions so as to ensure the achievement of identif
L. Classify Governors
] ¥ » 1
2. Name the important compenents of Governor
3. Applications\

Teachers should design
ed CO.

: [Space for Answers] : .
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References | Suggestions for Further Reading

https:/lwww.youtube.com/watch?v=HS_YGZXP2xY
Similar resources are available on internet. The students should be encouraged to

search and see these resources.

XXI Assessment Scheme

Performance Indicators Weightage
Process Related (10 Marks) (40%)
1 Handling of the measuring Instruments 30%
2 Calculation of final readings 10%
Product Related (15 Marks) (60%)
3 Interpretation of result 20%
4 Conclusions 20%
S Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

3. (209 Tna kuy
4. 20sntL. Deshmath

Marks Obtained

Dated signature of

Teacher

Product
Related(15)

Process
Related(10)

Total
(25)
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Practical No. 14: Balancing of Masses

1. Practical Significance
In many engineering systems, various masses are rotating in either a single plane or in
different planes. Due to this, a system of forces is in existence which may have
imbalanced forces, These imbalanced forces cause vibrations, noise an'l i
mechanical failures. Hence, for longer life of the system and its operation vl
minimum vibration and noise, the balancing of masses is essential.

1. Relevant Program Outcomes (POs)
PO 2. Discipline knowledge: Apply Mechanical engineering knowledge (0 solve
broad-based mechanical engineering related problems.
PO 3. Experiments and practice: Plan to perform experiments and practices (o use the
results to solve broad-based Mcchanical engineering problems.
PO 8. Individual and team work: Function effectively as a leader and team Lo
diverse/ multidisciplinary teams,

L. Competency and Skills : .
This practical is expected to develop the following skills for the industry jemitice
competency Use principles of kinematics and dynamics in maintenance of various
equipment.’

» Identify causes of Unbalancing of rotary element

IV, Relevant Course Outcome(s)
» Select suitable flywheel and governor for various applications.

VA Practical Outcome
e Perform balancing of rotating unbalanced system

VI. Relevant Affective Domain Unrelated Outcomes
Follow safety practices.

Practice good housekeeping.

Demonstrate working as a leader/a team member.
Maintain tools and equipment.

Follow ethical Practices.

R R

VII. Minimum Theoretical Background -

When several masses revolve in different planes, they may be transferred to a
reference plane, which may be defined as the plane passing through a point on the
axis of rotation and perpendicular to it. The effect of transferring a revolving mass (in
one plane) to a reference plane is to cause a force of magnitude equal to centrifugal
force of the revolving mass to act in the reference plane, together with a couple of
magnitude equal to the product of the force and the distance between the plane of
rotation and the reference plane. In order to have a complete balance of the several
revolving masses in different planes, the following conditions must be satisfied:

. The forces in the reference plane must balance i.e. the resultant force must be
7€10.
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2. The couple about the reference plane must balance, i.e. the resultant couple must

be zero.

VIIL. Experimental setup

=

[ ——

| i nacs

PN SANN g

s _sart

e "
e —— 8 —-

IX.  Resources Required

S. Name of Resource Suggested Broad Quantity
No. : Specification
1 Static & Dynamic Single phase motor 01

Balancing Machine connected to a shaft,
containing 4 rotating
masses. Each rotating mass
has a facility to insert.
Pulley is provided to add
weights to balance the
unbalance shaft

X. Precautions to be followed
1. Do not run the motor at low voltage i.e. less than 180 volts.

2. Increase the motor speed gradually

XI.  Procedure
. Insert all the weights in sequence 1-2-3-4 from pulley side.

. Fix the pointer and pulley on shaft.
. Fix the pointer on 0° (02) on the circular protractor scale.
. Fix the weight no.1 in horizontal position.
. Rotate the shaft after loosening previous position of pointer and fix it on 03.
. Fix the weight no. 2 in horizontal position.
. Loose the pointer and rotate the shaft to fix pointer on 04.
. Fix the weight no.3 in horizontal position.
. Loose the pointer and rotate the shaft to fix pointer on 01.
10. Fix the weight no. 4 in horizontal position.
11. Now the weights are mounted in correct position.
12. For static balancing, the system will remain steady in any angular position.

D AW N -

O o0 0 O
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LA Now pat the belt on the pulleys of shaft and motor.

4 Nupphy the main power o the motor through dimmer stat.

1A Cidually inerease the speed of the motor, 11 the system runs smoothly and
without vibrations, 1t shows that the system is dynamically balanced.

1o Gradually reduced the speed to minimum and then switch off the main supply to

sop the system,

Resources Used
Remarks
(If any)

| Broad Specifications
. Mae (

Details

Name of

Quantity
Resource

Dy nam
Bal QAN aG |
moaching 4'7

Actual Procedure Followed

...........................................................................................................................................
...........................................................................................................................................

..........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

.....................
......................................................................................................................

Observations and Calculations
Mass of 1 = ml gms =4ac Plane | = |

Weight No.

Weight No.

Il
S

Mass of 2 = m2 gms = (66 Plane2=2

Il
e

Mass of 3 = m3 gms= 30© Plane3= 2 Weight No.

Il
-

Mass of 4 = m4 gms =200 Plane 4 = il Weight No.

Radius 1.2, 3,4= 0©-o6L4 rcm. (Same radius)

Angle between 2 & 3 = 03 Angle between 2 & 4 = 04 Angle between 2 & 1 = 01
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R R | Distance
Cop -~ Weight Mass Radius Angle UL from Couple
. Plane | Moment X (mrL)
. No (m) (r) 0 Weight
el ()
el el 100 | 004 | O 4 S el
| b apt T igo ) [ioibgl iAist Bl s el iotis
: 3 300 [00+ 90" [8%|% oup [q4°¢¢
s 5
MR too | 004 |izs® 0 1¢ [1.28 |
XVIL  Results
We_ Lodealatl the . balonng. . OFf  000SSE.S

...................
......................................................................................................................

..........................................................................................................................................
...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

....w.@....P.e.uﬁms.me.d....t,.txe.....bo_mnc.i’.nﬁ...0£....a:mtcxt.§’.mg ...............
S8 o X WUt e M T Y Lo ¢
XIX. Practical Related Questions

Norte: Below given are few sample questions Jor reference. Teachers should design
more such questions so as to ensure the achievement of identified CO.

I State the causes of Unbalancing of rotary element

2. State the importance of Balancing

[Space for Answers]
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