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MACHINE DESIGN

Course code: MET-501 Semester : 5th
Total Period: 60 Examination : 3 hrs (Design data book allowed)
Theory periods: 4 P/W Class Test: 20
Maximum marks: 100 Teacher’s Assessment: 10

End Sem Examination: 70

Rationale:

Machine design is the art of planning or devising new or improved machines to accomplish
specific purposes. Idea of design is helpful in visualizing, specifying and selection of parts
and components which constitute a machine. Hence all mechanical engineers should be
conversant with the subject.

Course Objectives:
1. Understanding the behaviours of material and their uses.
2. Understanding the design of various fastening elements and their industrial uses.
3. Understanding the different failures of design elements.
4. Understanding the change of design to accomplish the different field of applications.

1.0  Introduction: Periods
1.1 Introduction to Machine Design and Classify it. 8
1.2 State the types of loads.

1.3 Define working stress, yield stress, ultimate stress & factor of
safety.

1.4 State mechanical properties of the material.

15 State the factors governing the design of machine elements.

1.6 Describe design procedure.

2.0  Design of fastening elements: 14
2.1 State nomenclatures, form of threads & specifications.

2.2 Design of Screw thread (Nut and Bolt)

2.3 State types of welded joints.

2.4  State advantages of welded joints over other joints.

25 Determine strength of welded joints for eccentric loads.

2.6 State types of riveted joints.

2.7 Describe failure of riveted joints.

2.8 Determine strength & efficiency of riveted joints.

2.9 Design riveted joints for pressure vessel.

2.10  Solve numerical on Screw thread, Welded Joint and Riveted
Joints.

3.0  Design of shafts and Keys: 12

3.1 State function of shafts.
3.2 State materials for shafts.
3.3 Design solid & hollow shafts to transmit a given power at given
rpm based on
a) Strength: (i) Shear stress, (ii) Combined bending &
tension;
b) Rigidity: (i) Angle of twist, (ii) Deflection, (iii) Modulus
of rigidity
3.4  State standard size of shaft as per I.S.
35 State function of keys, types of keys & material of keys.



3.6
3.7

3.8

3.9

3.10

Describe failure of key, effect of key way.

Design rectangular sunk key considering its failure against shear
& crushing.

Design rectangular sunk key by using empirical relation for
given diameter of shaft.

State specification of parallel key, gib-head key, taper key as per
I.S.

Solve numerical on Design of Shaft and keys.

4.0  Design of belt drivers and pulleys:

41
4.2

4.3

4.4
4.5

State types of belt drives & pulleys.

State formula for length of open and crossed belt, ratio of
driving and driven side tension, centrifugal tension, relation
between centrifugal tension and tension on tight side for
maximum power transmission.

Determine belt thickness and width for given permissible stress
for open and crossed belt considering centrifugal tension.

Design a cast iron (C.1) pulley using empirical formula only.
Solve numerical on design of belt and design of C.I pulley.

5.0  Design a closed coil helical spring:

5.1
52
5.3
54
5.5
5.6
5.7
5.8
5.9

Materials used for helical spring.

Standard size spring wire. (SWG).

Terms used in compression spring.

Stress in helical spring of a circular wire.
End connection for helical tension spring.
Deflection of helical spring of circular wire.
Eccentric loading of spring.

Surge in spring.

Solve numerical on design of spring.

Learning Resources:

Sl. Name of Authors Title of the Book

No.

1 R.S. Khurmi & J.K. Gupta A text book of Machine Design

P.C. Sharma & D.K. A text book of Machine Design
Aggarwal

3 V.B. Bhandari Design of machine element

4 S. Md. Jalaludeen Design data handbook

14

12

Name of
the
Publisher
S.Chand
S.K Kataria
& Sons
TMH
Anuradha
Publication
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