Enginecring Mechanics (312312)
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Practical No. 2: Determine mechanical advantage and velocity ratio of

differential axle and wheel for different load and efforts.
I. Practical Significance

There is often a need to lift loads and different lifting machines are used depending on the «

type of load, intensity of the load and other site conditions. Differential axle and wheel

machines are used to lift smaller loads in confined spaces. After conducting this

experiment, a graduate engineer will be able to assess the suitability of the differential axle

and wheel based on the given load lifting situation.

I1.  Industry/Employer Expected Outcomes
Apply the principles of engineering mechanics to analyze, design and automatio
prototypes and equipment's of various industries.

n the

III.  Course Level Learning Outcome(s)
CO1-Select the suitable machine under given loading condition.

IV. Laboratory Learning Outcome(s)

Verify law of machine under the given condition.

V. Relevant Affective Domain related Outcome(s)
a. Follow safety practices and precautions.
b. Demonstrate working as a leader/a team member.
c. Maintain tools and equipment.

VI. Relevant Theoretical Background
Differential axle and wheel: It is different from simple axle and wheel machine because of

its axle configuration. Instead of prismatic single axle in simple wheel and axle, step down
axles is used in differential axle and wheel. This machine has a better mechanical advantage
as compared to single axle and wheel. Two axles of different diameters are coaxially fitted
with the spindle with which a wheel is also coaxially attached. The effort is applied through
a wrapped string wound around this wheel. Another string is wound over two axles and
carries load with the help of movable pulley. The rope on the wheel and smaller axle are
wound in the same direction, whereas that on the larger axle is in opposite direction. When
an effort is applied through the wheel, the rope on the wheel and smaller axle get sun
wound but gets wound on the larger axle, thus lifting the load.
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D =Diameter of effort wheel.
di =Diameter of larger axcl.
d>=Diameter of smaller axle.

VII.  Actual diagram used in laboratory with equipment specifications.

Larger axle

Spindle 1 Smaller axle

T

A |
Ball bearing

1]
B e ™ R
L)
T
1
»
L
e— 5L

)
-<-
e

o Movable pulley

14

Fig. 2.1 Differential Axle and Wheel

VIII.  Requires Recourses/Apparatus/Equipment with Specifications
Sr. Broad Quantity Remarks (If Any)
No. Specifications 8
Differential Differential Axel and wheel(wall mounted 0Ifor Group
1 Axle and unit)with wheel of 40 cm diameter of 4 to Sstudents.
Wheel andaxelsareinstepsof20cmand10cm reducing
diameter

IX. . Precautions to be followed
1. The reading must be taken and noted down carefully.
2. The load and effort should move slowly.
3. Effort must be applied gradually.
4. Any overlapping of the string must be avoided.
5. There should be no knot in the string.

6. Only light weights must be used during the course of experiment,

X. Procedure

. Observe the machine carefully and identify the various components of machine.
. Set the machine and check the reversibility of machine.

. Calculate friction in the machine at zero load,

. Apply the load starting with smaller magnitude.

. Apply the effort for each corresponding load.

-Record the observations of load and effort in observation table,
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7. Take at least five readings. {
8. Determine MLA ., V.R., Efficiency, Ideal effort and Effort lost in friction, ‘
9. Plot graphs viz. load against cffort and load against efficicncy. ‘
Observations and Calculations : v {
,, 51) 2% 00
v.g,-éd__dz?‘ . = 800 = 4 {
- D=.400 ... . mm ek T A 200-100 100 ¢
AO\y=..200......... mm 4 ¢
3 da= ...1.0.0 ......... mm (
XI. - Observations Table (
/ [deal Effort Lost | ¢
Sr. Load Effort M.A Velocity Efficiency Efff)rt in Friction <
No W (N) P (N) N Ratio n (%) Pi(N) Pf (N)
L1
1[N ‘S JE] b-62 0628 |0-C1E
2 | oN 2.8 3 g <0 1o LS 1-28 ¢
3 [N 3§ 428 sa-&  |1-8FS | 1-62& ¢
4 | 20N 4 s 4 uy SsS | 2-S 7
5 | 26N & LS4 S6 1S |3-128 [2-37F & ¢
Sample Calculations C
0 § .y
MA_Load_W___S__:g’gg)al——g_= Lt,‘i“}’ng €
= Effort P V'S €
M. A. e o 4 . €
Efficiency () = —— X 100% = .83 %100 = 4162 » — X100 = So
V.R. g % C
P=—w—= __‘S_::O'(ZS', ‘—-9: l '0375)’.':‘_0= Z'S- D 3 ‘ZS.C
i"VR. 8 3 ® 8
1 625
P PP e NELD 628 50 828, 2+5 - V282 1:28, 3-8~ \'575-"”"&
Law of Machine is P=mW +C =0 ST e ‘;
2 i
Where, C = pg'—-l-:OuS- c
= Siem fas
M = Slope = M’Z_::/ll e = Q42 <
0= &
C =Y intercept (i.c. Machine Friction)= 0. §~ N @
XII.  Results ©
1. The law of machine is P=(.0:2.....) W+ (.0..S.....) N
[
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2. The average efficiency of machineis= 51---"4"-7' T ¥
NHL  Interpretation of resulés
Machine is 5€v.€ 355 bl € .
Friction loss is (i.e.Y~ intercept =.0.:§.....) reduced by the machine.
The graph between Load and effort is a straight lineWhich indicates...............
The graph between load and efficiéncy is a curve which indicates..................
XIV.  Conclusions and Recommendations
............................................ T P U PP PP PP P
Anolyged. mochineg.fs...aevexsible ..

------------------------------------------------------------------------------------------------------------------

XV. " Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more such
g pleq

questions so as to ensure the achievement of identified CO. Write answers of minimum
three questions.

1. Is Differential Axle and wheel reversible? Why?

2. Identify the effort required for zero load?

3. Whether the given machine is reversible or not? Give reason.

4. Why the graph of load versus ideal effort passes through the origin?

5. Determine the effort required to lift the load of 400kN from law-of machine.

Space for answers

...... ...".".P"\IY:....‘“.‘;;".’;..'O'""”...--..'“."..“..-.".“......‘...'....'.'.‘"".‘.'...”."‘....-..

Maha ashitra State Board of Technical Education (K-seheme ; AN LTy




Fngincering Mechanics (312312)

ssssnse
segeessssssesssesavbocsssnsntne sessssesesvessasssencssseisbees
mr——
o ? sevssasssenseseren
P S L R R L L seeees ve
.
R Y N L e R A AL AR A ssssssmsmsescnetee gyl
(V) - -
- — -
seses peQlisvonsnsone cevnensebleddedod L TeasasoscecassdalVeso
cesscsssssssas Nss et psacsnvsssscsssssepesessersssssnescssesnncicsQe iy’
secsessense E--.-.L\,.\uw.......&.I.O- cssssesnensrscansassssas
veesssssesmsesasrretassenssssenaseTaspannL evssssssssssssessTsesesnnas
— L4
.
- ¢
essessvswscsecloncsssssse .s coeallavlecdeetfesitocncnscanannrerravenes
i iessessessssesssseneitebessesessetecassesnegogposatnsarsissasnntitns o
— < )‘ :z )4 ‘ ' ‘) _i- S;’

p
ceesessnsssssssssssssVrsssiossncsens Meafstertssssosdescidocodossncns
ceessssssascanee -.'-----'qég-.-..- eesssssssmsssasrresesessErer RIS oL

—
7 00

ssssescsencence -.--.-.--../; eescesssessssdsstonsccccssrrscocssssvanane
vesessssvessansse .'.'......'..i;l. csssssssssssssssresscsnnnary
sevessssssssnses esssscssse
vesessssssssssasssdsosscesserssescessssessannssssesesesssstsssssssnnone
esasesvesssesssiessssssssasesasssscsssscsssstssnsssssrsossssssranrerraes
sssseresee R L R R R R R R R R
csee e T L R R R R AR
escees ceate68sEeEEiIe0sesEEscese0TNsNeTRRRsetITIEIRRRSEESERESIOERERRASbEIEOS

essEsseEnsesNETeeIe s essseenssansressssststenERsesssORORTRYTETRTY
res8908984929s5069908eP00sIsENsE00eeeEsENNIIITRTIITRIIRITSISITLIOE RSSO oS
L L TR R N L
ceseesesstsassersetscststtensasssaseseseTeRER et RTRETIIIROER O oane
e s860a08080008080s0N0sesetesssnsessIasesrssetcsssastacnatncrenccnsccrse
seesesrssesesssssarerescseiaonasasastite0enesReEERcssssORRRERIIRITROIOITRET
R T T e e L R R R R AR L L R

P e R R R R R E S R R L A A A R A A

etetse9sesasssesssasssseseEscOERsReRRRRRREISIIEROEROORSORRSS

P T Y T L e R E R R A R A R A A A R R

PR e e e R R R R R AR R R L A L A N R AR A

e e 8 0808000000000 s008000000000ReeRPPRIPOEEROOEIOIOLITIIAIBRIOIRASIISISITSTS

80000800000 NIIP00000E0EsePeeeIPessitssssssRsssOERbEtOIOROERAOIRILTY

8PP0 0s008Pseedieassssttstlantsssrsnenssesissdccovessonsncansse

000000 E000ENEENI000ENitssNeiaceilociriinesenessssnnosscsssncsessse
R R e A R Y )

Ny N Y Y

AR R N N Y YNy

$40000sssss000serennrrersiTsree LTI ROIETRIROITYIIROSIRAERERIRIFONR TS
'll.l...l.I..Il’l.....llll.lII.'I....‘.Il.l.ll.l‘.....'.ll..l
LR
.
AR A R Y N R LR TN N N R N Ay y
(XX XY
L]
LA AR E NN RN EREEENE N IR NNy
P ssRPsTPIPIPFIIROISRERROIOIROSN
Sedosesnrnae
*ee
LA AL EE RN E EE RN N R ERYEIFEE]
®sssssssssssssnssnsnnes
LA AR R RN N RN
some

soe
. See0eerreraesseNNter00ssNINsNseITISRRCRIRIEIRAPIIISIETS
veo

2ssses

-

-

.

.

.

.

seae

.

.

-

.

.

e

.

.e

esssesears e

e B

aa---.-.c----ﬁa;-n...o---

FEYERR
."000...’...llf'l‘"lllll".ll""

PR
LR R '1'4..0‘--0:-'---‘11'.ll.l-" -

sawene
A K ¢-oco-c.-¢¢-.o--n--c¢-.’.--

chedanesssssessessvine

T T LR R E E LR A

semssssssrsasaene’

PPEEEEEEEE R S

ssssvevpssasnse

.o

esvsssvnssvvseres

cssseseseevssssss

csssssadpvsvsecsswEn

---o.oa-.o-n---.--a.-o—-

-p--b--o--nuou--o--.oo.-

sswe
o-'.a-.-¢-.¢-.--.o---.n--.-vo--v--

lv--'.'vaotcoootvv-ooaciln'n"f.-dl.nl

'-o-c-40».----.o-u.ll-.-.c.v--ll---n.t

u.nlc.--....ool'..-!--iovv'cl.-.d..'.

-oa-..-onc.-on.--c.noo.----.v-.------

.ol‘---.ll-'-.'oo-.’tv...'.'....-ltco

ssssenser

syessssesssssencssensrsersrssns

essssssssssssssssssssssssesene

ssesssssssseesessesssrrrsssssnss

essssasssserssvessssasansoenen

esscssssssassesevrrecsessssss

seswws

escessssmssscsesssssessERPITOIROEERERSEES

sesssesssssssenssceesererrsessesnnes

essseseesesssecsessscssssnesesssenans

essessssrsssessssssnssesnssesssReEl

SesescesssssesenseessesesseeEBEe B!

*PevssssessssessnecnrrsensessenRRR e

s sssccssssssescsesssssssesssssesans

®eesecscsssccsncsnsnsnssssasEsRERES

$ 0 0000000090000 REE T

S8 ssssssssssecnsncssennn

LR R T L )

LR A O N AP AR NP,

% s00sesesessceerenessanEtsERARE NS

MAAA A AR EEEE N R R R Ry

#tccsssscssrrsnnsecsrssncsssnTsORS S

@setssesserensancsnesssaseRsanRES

LR R N I W I NPT A

S8Rssssssscrernressesnrosneennnana

AT ER00TIRINIINTOIRNROERATRN LS

$8ssscssrvrsecnsscesrosranansas



Eneincering Mechanics (312312)

Scale

> >

=R

4 ddod

prdase

5
O

| e

ariade g

it

e e

nsse by

e s

(K-scheme)

=)

—

cation

“du

ird of Technical I

R

Maharashtra State Be

i



