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ABSTRACT

solar grass cutter vehicle is a machine that uses revolving blades to cut a lawn at aneven
length. Even more sophisticated devices are there in every field. Power consumption
becomes essential for future. Solar grass cutter is a very useful device which is very
simple in construction, It is used to maintain and upkeep lawns in gardens, schools,

college’s part etc.

We have made some changes in the existing machine to make its application easier at
reduced coct, Ovr main aim in pollution control is attained through this. Unskilled

operation can operate easily and maintain the lawn very fine and uniform surface look.

In our project, “solar grass cutter” is used to cut the different grasses for the different

application.
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OBJECTIVES:
* To understand the concepts of stress, strain, prin
* To study the concept of shearing force and

determinate beams and their effect on stresses. ) .
e To determine stresses and deformation in circular shafts and helical spring due to torsion.

¢ “iu cuinpuie slopes and deflections in determinate beams by various methods.
» To study the stresses and deformations induced in thin and thick shells.

cipal stresses and principal planes. )
bending moment due to external loads in

UNIT | STRESS, STRAIN AND DEFORMATION OF SOLIDS ‘ &
Rigid bodies and deformable solids — Tension, Compression and Shear Stresses — Qeformatxon of
simple and compound bars — Thermal stresses — Elastic constants — Volumetric strains —Stresses

on inclined planes - principal stresses and principal planes — Mohr’s circle of stress.

UNIT I TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9
seams — types transverse loading on beams — Shear force and bending moment in beams
— Cantilevers — Simply supported beams and over — hanging beams. Theory of simple
bending— bending stress distribution — Load carrying capacity — Proportioning of sections — Flitched
beams — Shear stress distribution.

UNIT llI TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafts — Stepped shafts—
Deflection in shafts fixed at the both ends — Stresses in helical springs — Deflection of helical

snrinns, carriane springs.

UNIT IV DEFLECTION OF BEAMS 9
Double Integration method — Macaulay's method — Area moment method for computation of
slopes and deflections in beams - Conjugate beam and strain energy — Maxwell's reciprocal

theorems.

UNITV THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses
_ot &zl In Bin and thick cylinders — spherical shells subjected to internal pressure —
Deformation in spherical shells — Lame's theorem.

TOTAL: 45 PERIODS
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QUTCOMES!
Upon the Completion of this ¢ >urse the students, will be able to
CO1 Exgiain the influence of ¢ ‘eady and variable s.resses in machine component design.
CO2 Apr.y the concepts of de 5ign to shafts, keys znd couplings.
CO3 App'y the concepts of de sign to temporary and permanent joints.
CO4 Apr'y the concepts of design to energy absorbing members, connecting rod and crank
shait.
COS  App'y the concepts of design to bearings.
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TEXT BOOKS:
1. Bhandari V, “Design of Machine Elements”, 4™ Edition, Tata McGraw-Hill Book Co, 20186.

2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical
Engineering Design”, 9th Edition, Tata McGraw-Hill, 2011.

e e P el "

REFERENCES:

1. Alfred Hall, Halowenko, A and Laughlin, H. *Machine Design®, Tata McGraw-Hill
BookCo.(Schaum'’s Outline), 2010

2. Ansel Ugural, “Mechanical Design — An Integral Approach”, 15t Edition, Tata McGraw-Hill Book
Co, 2003.

3. P.C. Gope, “Machine Design —~ Fundamental and Application”, PHI learning private Itd, New Delhi,
2012,

4. R.B. Patel, “Design of Machine Elements”, MacMillan Publishers India P Ltd., Tech-Max
Educational resources, 2011.

5. Robsert C. Juvinall and Kurt M. Marshek, “Fundamentals of Machine Design”, gt Edition, Wiley,
200

6. Sundararajamoorthy T. V. Shanmugam .N, “Machine Design®, Anuradha Publications,
Chennai, 2015.
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OUTCOMES
Students will be able to

. “Jr_1de_rstand the conci ots of stress and strain in simple and compou.’:lr id bars, the importance of
principal stresses and principal planes.

}}nderstand the load ;7ansferring mechanism in beams and stress (istribution due to shearing
(orce and bending mcinent. |

e Apply basic equation ) simple torsion in designing of shafts and he ical spring
 Calculate the slope arid deflection in beams using different methods.,
* Analyze and design thin and thick shells for the applied internal and external pressures.

TEXT BOOKS:

1. Bansal, RK., "Strength of Materials”, Laxmi Publications (P) Ltd., 201G

2. Jindal U.C., "Strength of Materials", Asian Books Pvt. Ltd., New Delhi, 2009

REFERENCES:

1. Egor. P.Popov “Engineering Mechanics of Solids” Prentice Hall of India, New Delhi, 2002

2 Ferdinand P. Been, Russell Johnson, J.r. and John J. Dewole "Mechanics of Materials”,
Tata McGraw Hill Publishing ‘co. Ltd., New Delhi, 2005.

3. Hibbeler, R.C., "Mechanics of Materials", Pearson Education, Low Price Edition, :_2013

4. Subramanian R., "Strength of Materials”, Oxford University Press, Oxford Higher Education

Series, 2010.
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ENGINEERING METALLURGY L A
3 0 0 3
OBJECTIVE:
® To imnan knovizd
Dart ~~0ge on the stryuct
metals and non-metallic material o

properties, lreatment, testing and applications of
various engineering applications.

$ S0 as lo identify and select suitable materials for

UNIT | ALLOYS AND PH

b ASE DIAG
Constitution of alloys - Solig solution .
ls:omorphous, eutectic, eutectold, peritect
diagram. Classification of steel and cast Ir

9
S, substitutional and interstitial - phase diagrams,
ic, and peritectoid reactions, lron - carbon equilibrium
on microstructure, properties and application,

,Hﬁ'f.!.'_, __ HEAT TREATMENT

9
. . 73 = Full annealing, stress relief, recrystallisati idising — isi i
ahd Tempering of st » Fecrystallisation and spheroidising normalising, hardening

[ sothermal transformation gj ~ cooli L
T dfqgram COR — Hanie ormabion diagrams ~ cooling curves supenimpesed on
hardening, carburizing, Nitriding,

nability, Jominy end quench test - Austempering, martempering — case
cyaniding, carbonitriding = Flame and Induction hardening -
Vacuum and Plasma hardening. .

UNIT Il FERROUS AND NON-FERROUS METALS 9
Effect of alloying additions on steel- a and B stabilisers— stainless and tool steels — HSLA, Maraging
steels - Cast Iron - Grey, white, malleable, spheroidal — alloy cast irons, Copper and copper alloys

— Brass, Bronze.and Cupronickel — Aluminium and Al-Cu ~ precipitation strengthening treatment ~
Zouiuiy unuys, Mg-alloys, Ni-based super alloys and Titanium alloys.

UNIT IV NON-METALLIC MATERIALS 9
Polymers — types of polymer, commodity and engineering polymers — Properties and applications of
various thermosetting and thermoplastic polymers (PP, PS, PVC, PMMA, PET,PC, PA, ABS, PI,
PAl, PPO, PPS, PEEK, PTFE, Polymers — Urea and Phenol formaldehydes)- Engineering
Ceramics — Properties and applications of Al203, SiC, Si3N4, PSZ and SIALON ~Composites-
Classifications- Metal Matrix and FRP - Applications of Composites.

<UNIT V. AMECHANICAL PROPERTIES AND DEFORMATION MECHANISMS‘ P alg
Mechanisms of plastic deformation, slip and twinning — Types of frz?cture " Testing of materials
unedcer tension c%mpression and shear loads = Hardness te;st? (Bnne(l:l;\ Vickers and Rockwell),

; , fatigue and creep failure mechanisms.
hardness tests, Impact test Izod and charpy, fatig p .. S

MES -
%l:;?ghe completion of this course the students will be able to

- i d steel classification.
in alloys and phase diagram, Iron-iron carbor} dlagram an ‘
gg; E:gi::: iasot;ermal it’ransformation. continuous cooling diagrams and different heat
Tuvaunein Procesids. i PR
i effect of alloying elements on ferrous an non- :
ggg gi:argfr;;hrige the properties and application.s of non metallic materials.
CO5 Explain the testing of mechanical properties. .

fo-;\?noe? lésH “Intraduction to Physical Metallurgy®, McGraw Hill Book Company,1997.

2. Wiliams D Callister, “Material Science and Engineering” Wiley India Pvt Ltd, Revised Indian
" Edition 2014
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