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Engineering Mechanics (312312) AN i Sl e RN

Practical No. 3: Determine mechanical advantage and velocity ratio of worm
and worm wheel for different load and effort.

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. Worm and worm wheel machines ar¢ used for
lifting heavy loads in confined spaces. After carrying out this experiment, a qualified engineer can
assess the suitability of worms and worm wheels depending on the given lifting situation.

1I. Industry/Employer Expected Outcomes ‘
Apply the principles of engineering mechanics to analyze, design and automation the prototypes

and equipment’s of various industries

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.
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VI. Relevant Theoretical Background
Worm and Worm Wheel: A worm is square-threaded screw and worm wheel is a toothed wheel. ¢

In this machine, a worm and worm wheel are geared together maintaining their axes at right angles
to each other. An effort wheel or pulley is attached tothe worm coaxially so that effort can be
applied through a rope wound over the pulley. A load is securely mounted coaxially on worm
wheel and load is connected with a separate rop¢ wound around the load drum. For single rotation
of effort wheel, effort traverses a distance= 7iD. For an n- threaded worm, worm pushes the worm
wheel through one tooth during single totation of effort wheel. If the total number of teeth in a
worm wheel is T push of one tooth means the load drum traverses through (n/T) rotations.

Thus, when the radius of load drum is r, distance moved by the load=2 © r X (0/T).

Therefore, the velocity ratio,

1

Distance Travalled by Effort
Velocity Ratio (V.R.) =
elocity Ratio (V.R.) Distance Travalled by Load
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Where,

D = Diameter of effort wheel
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Observations and Calculations

DT ; WA
V-R-:E‘ﬁ; 108 .29 »~ 12 15 212
1. D“‘lO828 ...... mm LXARQN* 70 ‘06
2: R= ARG mm
3, T=.N22.... No.
4. nElv.... 6. No.
XI. Observations Table
et Effort Lost
Sr. Load Effort MLA Velocity Efficiency Effort in Friction
Nol W(©N) P (N) aix Ratio n (%) Pi(N) Pf (N)
I (400 gm | 20 S s F 382 [5-36 t3-64
2 150 30 S /1 1s- 21 3):82 [9-S4 20 -yb
3 | 200 u o S/ TN 21-82 12-+3 27 -7
4 | 250 SO oy 1S - FI »1-82 [1S- 91 234-09 |
5 |300 60 [S kY > -8 [1q-04 40-q!
Sample Calculations /
Load W 100 <
M.A.= = == =
Effort P 20
M. A.
Efficiency (n) = EAK X100% = 3l -82
poW _ 182 - 6368
LAWR 1S 7)
P=P-Pi= 13 63§
Law of Machine is P=mW + C
Where,
M = Slope = gr2-tas
w2-w1
C =Y intercept (i.c. hine Friction) = O N
XII.  Results
1. Thelaw of machineisP=(Q..2Z....)W+(...0.....)N
2. The average efficiency of machine is = 31...82.. %
XIII. ~ Interpretation of results
Machine is . Ly X)uers: bl e
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XIV.

XV.

Maharashtra State Board of Technical !"".ducnfiz;l‘rkf—?c*lm

Friction loss is (i.e. Y — Intercept = ......co.-x ) rc.:(luccd'by e the:machine.
The graph between load and cffort is a straight line which indicates...............
The graph between load and efficiency is a curv
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Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more such

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

questions. e

1. Write four field application o “worm and worm wheel.
2. Can this machine be used to lift heavy loads?

3. State the given magliine is reversible or not, give reason.

Space for answers




