List of Practical

List of practical (as par BTEUP]

. To study various equipment related to Engineering Mechanics.
To find the M.A,, V.R., Efficiency and law of machine for differential Axel and Whee!.
To find the M.A., V.R., Efficiency and law of machine for Simple Screw Jack.

. Deriva Law of machine using Worm and worm wheel.

Determine resultant of concurrent force system applying law of Polygon of forces using force
table.

. Determine resultant of concurrent force system graphically.
Determine resultant of parallel force system graphically.
Verify Lami's theoram.
Study forces in various members of lib crane.
ll:I Determine force reaction’s for simply supported beam.
11. Determine Coefficient of friction for motion on horfzontal and inclined plane.
12. Determine centroid of geometrical plane figures.
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LIST OF EXPERIMENTS

. To study various equipment related to Engineering Mechanics

. Determine force reaction’s for simply supported beam.

. Study forces in various members of lib crane

. To find the M.A,, V.R., Efficiency and law of machine for Simple Screw Jack,

. To find the M.A, V.R, Efficlency and law of machina for Worm and worm wheel

. To find out center of gravity & centroid of geometrical plane figures.
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To study wvarigus eguipment related fo
Engineering Mechanics

SIGN

Determine force reaction’s for simply supported
beam.

Study forces in various members of Jib crane

To find the M.A., V.R., Efficiency and law of
machine for Simple Screw Jack,

To find the M.A,V.R., Efficiency and law of
machine for Worm and worm wheal

To find out center of gravity & centroid of
peometrical plane figures.




Experiment-01

Aim: To study various equipment related to Engineering Mechanics

1:Polvgon law of forces

Gravesand's apparatus




Apparatus: - 1. Gravesand's Apparatus, 2. Paper Sheet, 3. Weight Box, 4. Thread, 5. Drawing pins &
Pencil, 6. Mirror Strip Pans.

Theory: - "Polygon law of apparatus” states that if a number of forces acting on a particle are
represented in magnitude & direction by sides of 2 polygon taken in same orde, then their resultant
is represented in magnitude and direction by the closing side of the polygon taken in the opposite
direction.

Procedure: - 1. Set the board ina vertical plane & fix the paper sheet with drawing pins
2. Pass a thread over two pulleys

3. Take a second thread & tie the middle of this thread to the middie of first thread

4. Pass the ends of second thread over the other set of two pulleys

5. Take 3 third thread & tie its one end to the point of first two threads

6. Attach gans to the free ends of the threads

7. Place the weights in the pans in such a manner that the knot comes approximately in the centre of
the paper.

8. Mark the line of forces & write down the magnitude of forces
9. Remove the paper from the board & produce the line to meet at centre point O

10: Select a suitable scale & draw the vector diagram by moving in one direction. draw a b parallel to
A B & cut it equal to force P; draw b ¢ parallel to 8 C & cut it equal to O; draw ¢ d parallel to C D & cut
it equal to force R; draw d & parallel to D E & cut it eqgual to force 5. vector a & will be the resuttant
force T1 taken in the opposite direction & should be equal to force T which proves the law of polygon

forces. if a & s not equal to T then percentage error is found |

Precautions: - 1. Pans/weights should not touch the board 2. There should be only one central knot
on the thraad which should be small 3. While calculating the total force in each case the weight of
the pan should be added to the weight onto the pan 4. Make sure that all pans are at rest when the
lines of action of force sare markad 5. All the pulleys should be free from friction

1: JIB CRANE




Apparatus: Jib Crang Apparatus Weights—

Procedure:

1. Note the zero error in the compression balance and the spring balance,

2. Suspend a wi (w} from the pt. A. Then measure AB, BC, AC, Draw the scale. Note. B is center of
the compression balance and C s vertically above B. Fig. can serve as the vector or stress diagram also
because it Is a triangle (as any other triangle with sides parallel to it will be a similar triangle.

3. Let w be represented by CB. Then BA will be represent stress in the &rm AC [Tie), Thus these are
the caiculated values (Note, we can do without the scale diagram and simple measure AB, AC and BC)
4. Nota the reading In the compression balance which will give the observed stress in the Arm AB,
and tension in the spring balance given the observed force in the Arm AC. Find the 2%age error
between the calculated and observed value.

3:Worm Wheel

FELER Ay




WORKING:- As the pulley of the worm moves through n revolutions, n teeth of the wheel pass
completely through the warm. If there are N testh in the worm wheel, then N revolutions will have
to be given to the pulley of the worm to rotate completely the worm wheel. So that If the effort
applied at the pulley of the worm moves through N revolution the load is raised up by the a distance
equal to the length of the circumfarence of the pulley of the worm wheael, 50 that valocity ratio is

M x circumference of pulley of warm

Circumference of pulley of worm wheel

THEORY :- If the worm is single threaded (l.e for one revolution of the wheel, the worm pushes
the worm wheel through one teeth] then for one revolution of the effort pulley the distance moved
by effort load = 2nl
The load drum will move through 1/T revelution
Therefore, distance moved by the load on
load drum=2nr/ T
And velocity ratio{V.R]} = distance moved by P
distance moved by W
VR=2nl2mT=ITfr
Mechanical advantage = W/ P
Efficiency, n=M.A/NR

PROCEDURE :- 1. Wrap the string round the pulley of the worm the free end of which is to be tied
to the effort.

2. Wrap another string to carry the load round the pulley the worm wheel in such a manner that as
the effart is applied the load is lifted up. 3. Suspend a small weight (w) through the free end of the
second string and suspend another welght [p) through the free end of the first string which should
just move the load upward.

4. Note w and P, so that mechanical advantage is given by WP

5. Increase the load (w) gradually and increase the effort (p) correspondingly and take In this way
about seven readings.

6. Measure the circumference of the pulley of the worm and alsa that of the worm wheel.

7. The percentage efficlency ks glven by W x 100 /PV

8. Plot a graph between w and p and w and.

4: Parallel Force Apparatus
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Apparatus Required: Parallel Forces Apparatus 10 Kg Dial Type, Comcal Weights, and Alumunum
hangers for hanging weights.

Procedure: The apparatus comprising of two dlal type weight gauges of 10 kg, one straight wooden
beams of 100cm, a wooden platform for the support of the dial gauges, Two weight hangers for
hanging the weights on the wooden beams, Two weights weighing 2 kg aggregate, The beam is
provided with angular slots on them in order to place the hanger in it, the distance between each
groove is 5cmis, The weight of each hanger will be neglected, The whole apparatus is well designed
E painted. Theory: If a system of coplanar forces acting on a rigid body keeps it in equilibrium then
the algebraic sum of thelr moments about any point in their plane I5 zero. Normally a beam is
analysed to obtain the maximum stress and this Is compared to the material strength to determine
the design safety margin. It is also normally required to calculate the deflection on the beam under
the maximum expected load, The determination of the maximum stress results from producing the
shear and bending moment diagrams.




Experiment No.-02

AlIM; To verlfy the reactions al The suppaorts af a simply supported beam.

AFPARATUS: A porollel forces opporatys consisting ol o wooden beem, we
compression balonces, weights, Inreods, hooks elc,

THEQRY: The cxperment s based upon the fundamenlal principle of
equiibriumn which states that if o stotionery body, subjected to coplonar
forces, is in equiibrivm, the algebiaic sum ol all the lerces and ther momenls
aboul gny point lying in their plane, is zero.

1) The algebraic sum of verlical lorces l.e. JF=0
2] The algebraic sum of momenits cboul o point must be zeroie. M =0

PL I Y "1 “’* W-
Fyvy *
soac "'"-"i
CAAED "'"'—'1'—1
L e ——
uﬂﬂm
FAAALLEL FOFCE S AFFAFRETLE
i) Fig L8

PROCEDURE:

1)
i)

i)
V]
V)

Vi

Vi)

Ploce the gradualed beam an the compression spring balances.
Eilher adjust the spring balances to 2ero reading with the help of
adjusting screw or nate the inifial reading zero reading.

Ploce siding hooks at diflerent point on the beam ond suspend
diff erent weighils,

Note down the final readings on the spring balance 3, and 5;. These
are calad aobserved reodings.

Hote down the distonce of each weaigh! lrem any one support say
from lell.

Take ihe moments about eh supporl lo colculale the reaclion. The
second reaclion may be found by sublracfion first recction from
tetal verlical lcad. If there is dilference in Ihe obicrved and Ihe
calculoled recctions ond then colculale the perceniage error.
Repeat Ine expernment by taking different locd ol difleran! ploces.
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By toking moments cboul A
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% age emer In the reaction at suppnrtﬁ.n = 2 %100 =..........
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PRECAUTIONS:

1. The apparatus should be placed perectly horizontal.

2. The balances should be adusted to zero after placing the beam on
the compression spring balance.

3. The hooks should be place in the groves ol the baam.

4. The weighls are hung fo the hooks genlly.

5. The meosuramean! ol dsloncas ol weighls should be dona lrom one
end.




Experiment No.-03

AlM: TO VERIFY THE FORCES IN THE DIFFERENT MEMBERS OF A JIB CRANE.

APPARATUS: Jib Crane gapporalus, weighls, meler rod, sel! squares, papeil
sheetl cello tape elc.

THEORY: This expenment is based on the triangle low of forces. According to
this law il two lorces acling on a body can be represented in magnilude and
direction by the two side of a friangle taken in order. then their resullant can
be given by the third side of tThe riangle. taken in The opposite direclion.

Thus with the help of Jib Craone's apparatus the three forces i.e. known
lood, forces in the tie and thal in the Jib are also calculated and the same
are compared with the readings observed from the spring balances, there in.

JIB CRANE APPARATUS
Fig. LW-6

EROCEDURE:

1) Mole the zero efror in the compression spring balance and lhe
tension spring balance separately.
Attach a known weigh! W with the hook of the hanging chain.
Note the finol reading of the spring bolances separately.




V)

Subtract the inilial reading from the linol recdings. The difference
between lhe two readings of the spring balances will give the
observed value of the forces in the fie ond that of the compression
spnng.

V]  Measure the height ol vertical post from the junction of jib 1o the
junchian of ie and the length of jib and lenglh of tie,
Vl] From thesa measurements, to o suitable scale, drow the space
diagrem as shown in this fig LW-7(a) and name the members by
Bow's Notalion.
Vil Drow ab parallel and equal to W 1o some canvenient scale to draw
vector diagram direchlion,
VIl Draw ca parcliel to P and be parallel to @ meeting at € moving in
anficlockwise respectively,
IX} Compare the calculcted values of the forces to that of the
observed volues and delerming the percentoge emor if any,
X Repeal the experiment twice by changing the load.
OBSERVATIONS;
Height of Post =
Length of tie =
Length of Jip =
T on 1 | PR
PREC AUTIONS:
1) The weight should be hung 1o the hook ganlly, The initial readings of
balances should be taken inlo account,
1) The Jib and the he spring balonces musl be properdy oiled lor free
movement,
i) The measurement of length should be done cccurately.
IV)  The space and force diagram should be carefully and accurately,




Experiment No.-04

AlM: TO FIND THE MECHANICAL ADVANTAGE, VELOCITY RATIO AND
EFFICIENCY OF SIMPLE SCREW JACK.

APPARATUS: Screw jock apporalus, pons, weighls, slhing, vearmier calipers,
metar rod elc.,

Theory: The screw Jock i a simple machine by means of which heavy loads
can be raised with the applicaton of small eflort. 1l works on the principle ol
screw and nul. The screw is rotated with the halp of a tommy bar at the and
of which on effar! s apslied. By doimyg so. Ihe screw possing thwough The nat s
raised and 50 s the load placed on iks head.

The screw jaock show in Figure is only exparmenlal. It consist of a square
threaded screw which is provide with double langed circular toole at ifs top
to camy load to be lited. The heavy bady is providing with the two pulleys to
hang the loads which act as an ettort,

Let the pitch of the screw be p and D he diometer of the llanged
table on which the load W is to be placed and lilted,

SCREW JACK APPARATUES
Fig. LW-11

Lat tTha loble lurns Through one ravolulion,
Then. the distance thraugh which load risas in ona revolution = p
Effort moved in one revolulion = D

Weaight on the toble = W kg




P = Tolal effort in the two pans including the weights of pans.

w M.A
..H.ﬂ—F and % n = TR 100

Measure the circumference ol the llanged lable with the help of an
inexiensible threaod or measure the diomeler of loble with an
oulside calipers.

il Measure the pitch ol thread with the help of vemnier calipers.

. Wrap the string round the circumierence ol the llonged table and

pass it over one pulley. Simiardy warp another string over the

circumierence ol flonged table and pass it over the second pulley.

The free ends of both the stings be lied o two pans in which the

weights are o be ploced.

Nole down the weight of each pan.

Place the load W on the top of the table and starl adding weight in

to the pans so that the load W is just lifted, the effort P is equal to the

sum of weights placed on both the pans.

Vl. Calculate the M.A., V.R. and & nin each case.

Vil. Repeal the experiment twice more by varying the load on the lop

of the table and in the pans.

<z

OBSERVATIONS:

Sr. | Circumference | Pilch | Velocity | Weight [ Total | M.A fo M.A
No.| oftheTable= | of |pgfip=| on | EffortP | =W/ V.R
n Discuss [ Screw | gnp |[Toble=| =P1+ [ P |X100
Pcm D WHN | P2+wt

of pans

PRECAUTIONS;

1. The circumlierence of the disc and the pitch of the screw should be
measure precisely.

2. Use both the pulleys to find the total thrust.

3. Lubricate lhe screw adequately lo decrease friction.

4, Make use of both the pulley to find the 1otal elfort applied.

. Ful he [« I Dans g Y.
£ The ctinme chmsi e mel svedsass sm the clies




Experiment No-05

AlM: TO FIND THE MECHANICAL ADVANTAGE, VELOCITY RATIO, AND
EFFICIENCY OF A WORM AND WORM WHEEL.

APPARATUS: Worm and womm wheel apparatus, weights sking, meter rod,
cutside calipers, pon etc.

THEORY: The aopporatus consist of a harizontal spindle having wom provided
an it. It is wupporded between twa bearings. On the overhanging porfion of
the spindle a pulley is provided to which is alioched a sfring. caTying pan to
ils free end where ellor! is applied. The worm s engaged 1o the leelh of the
warm wheel which has ¢ projecting drum, Another sting is provided on be
drum o which weighl to be hanged is hooked. Let,

D= digmeler of pulley altlached to worm
O = diameter af drum fixed an the whasal

T = number of teeth on worm wheel,

WORM AND WORM WHEEL APPARATIS
Fig. LW=12

Assuming the worm thraad having single start, when one revalution is given 10
the pulley only one lhread ol the worm wheel maves.,

Cisplacement of effort P = 1D

Cisplacemenl cl load W = %

Velocity Rofio V.R = 22 x % ~

= »T

b=l =)




W
Mechonical Advanlage = =

M.A

n= —==

V.R

3| =

i
o
w o d
Rmagen= — x %100
FROCEDURE:
1. Medasure the crcumiarence aof bath the pulleys and the drum with the
help ol 2 sing and meterrod.
2. Wrap the stiing round the pulley of the womm for elicdl and olso wrop
anclher siring rcund the drum to camy the load.
3. Susperd o known weight W with the sking from the drum and add
waighis in the pan, il the load psl slarts moving upwards,
4, Mote down the weaight in the elfort pan.

5. Calculate lhe MA.,VR.and % n
4. Repeolt the experimant ol least twice more by varying the load,

OBSERVATIONS:

wt. of scale pan =

Diameter of pulley =

Diometer ol lood drum =

Mumber of 1aath on the wom wheeal =

sr. Load Win | Total effort. P | M.A = W/P VR= %11{ -
NO. kg in kg =wi. of o _ M.A
pan + Wt In de = V.R X100
pan
1. - o
2.
3.,

MEON VOB ... iinimresi si v mirasaios
EREC AUTIONS:
0] Thea bearings of the worm, spindle and teath of worm-whes! should
be wel lubrcated to decreasa nction.
i) Weighls on the effort pan should be put gantly,
i} The string should not overdop on the pulley ar on the drum,

iv) The load and effort should not louch the walls.
v) The load aond eflort should move slowly.




Experiment No.-06
AlM: TO FIND OUT CENTER OF GRAVITY OF REGULAR LAMINA,

APPARATUS: Regular lamina, A sland, Inexlensible string. meter rod, pencil elc.

THEORY: The center ol gravity of a body is that point at which the whole
weaight of the body may be assumed lo be acling.

When the body is considered to be composed of infinite number of small
weights eoch of which is ocling verlically downward, then the poinl where
the resultant of all of these small weights acls, gives the posilion of the cenler
of gravity of the body.

The center ol gravity of a plone ligure or lomina refered to as the
cenlroid or center of orea. A very thin sheet of any cross secfion is known as
lamina.

The center of gravity of imegular bodies is determined by the principle
of free suspension of bodies. which is os staled below:

I @ body is suspended vertically with the help of a string. the forces which
come into play are:-

1) The weight ol the body ocling verlically downward through its C.G.
]| The tension in the sking,




PROCEDLURE:

Iy
i)
1)

Take a lamina of any regular shape of some suitable material.

Tie Ihe shing ol point A as shown in ligure.,

Suspend the lamino verlically by fixing the ather end of the sting to
the stand and drawing line glong the plumB line,

IV) HMNow suspend tha lamina at some other suilable point so that the
lamina is suspendesd verdically and again draws the ling adong the
plumb line,

V)  The cenler of gravity of the lamina will be the painl where these twe
plumb [ines intersecl.

Vl}  Suspended the lamina al anather point C and draw the plumb line,
which should paoss through the C.G center of grovily already
lacated.

FRECAUTIONS:

l)
1
i)
Iv)

The lamina should be of perfectly uniform mass.

The poin! of suspension should be quite small,

Draw the plumb line whan lamina and string come o rest.
The thickness of the lamina should be uniform.




