
MECHANICAL
ENGINEERING

NISHA PATEL

PREPARED BY

DME-I

2022-23



Techno India NJR Institute of Technology

Course File
5ME4-04: DESIGN OF MACHINE ELEMENTS – I

NISHA PATEL

(Assistant
Professor)

Department of Mechanical Engineering





Course Overview: Mechanical engineers are associated with the production and processing
of energy and with providing the means of production, the tools of transportation, and the
techniques of automation. The skill and knowledge base are extensive. Among the disciplinary
bases are mechanics of solids and fluids, mass and momentum transport, manufacturing
processes, and electrical and information theory. Mechanical engineering design involves all the
disciplines of mechanical engineering. Therefore, this course aims to equip the mechanical
engineering students with the fundamentals of these design activities and give them necessary
skills to prepare complete, concise, and accurate calculation steps for machine elements. While
the first part of the machine elements covering general stress analysis, failure conditions, shaft,
spring, permanent and temporary joints design, screw jack, curved beam analysis.

The aim of this course is to introduce students the concepts and the use of machine
elements in the design and manufacturing field. The students acquaint with the knowledge and
skills in understanding failure modes, better design criterion for machine elements and the
capability to design elements like screws, rivets, welded joints, shafts, springs. The students can
also develop an understanding of analysis tools of these parts.

Course Outcomes:

CO. NO. Cognitive Level Course Outcome

1 Synthesis

Explain the fundamental scientific principles of mechanical
design (stress, strain, material properties, failure theories, fatigue
phenomena, fracture mechanics) and their importance and use in
design analysis

2 Synthesis
Develop practical experience with the function, design and
analysis of actual machine components including prediction
of their life and failures

3 Synthesis Reorganize systematic approaches to mechanical design and
analysis procedures

4 Synthesis Summarize component behaviour subjected to loads and identify
the failure criteria.

5 Synthesis Design a machine component using theories of failure.

Prerequisites:
1. Basic knowledge of Strength of material and Fluid Mechanics.
2. Concepts of Engineering mechanics, and mathematics.



Course Outcome Mapping with Program Outcome:

Course
Outcome

Program Outcomes (PO’s)

CO. NO. Domain Specific (PSO) Domain Independent (PO)

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
CO1 3 1 1 1 1 - - - - 1 - -
CO2 3 2 3 2 2 - - - - 1 - 1

CO3 3 2 3 2 2 - - - - 1 - 1

CO4 2 1 2 1 2 - - - - 1 - -
CO5 3 2 2 1 2 - - - - - - -

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)

Course Coverage Module Wise:

Lecture
No.

Unit Topic

1 1 INTRODUCTION
2 2 INTRODUCTION TO MATERIALS: Students will classify engineering materials

and their properties.
3 2 Students will able to designate engineering materials and IS coding system of various

materials.
4 2 Students will able to select the materials from properties and economic aspects
5 2 Students will able to know the various manufacturing considerations in design,

standardization process
6 2 Students will able to know the concept of Interchangeability, limits, fits and

tolerances and surface roughness
7 2 Students will able to know the design considerations for cast, forged and machined

parts
8 2 Students will able to know the design for assembly concepts.
9 2 Numerical Problem Discussion based on Old RTU examination patterns.
10 3 DESIGN FOR STRENGTH: Students will able to know the modes of failure,

strength and stiffness considerations
11 3 Students will able to know the allowable stress and factor of safety & Fatigue failures
12 3 Students will able to understand the key concept of stress Concentration: causes &

their mitigation
13 3 Students will able to design of Pin and cotter joint
14 3 Students will able to design of Knuckle Joint
15 3 Numerical Problem Discussion based on Old RTU examination patterns.
16 4 DESIGN OF MEMBERS IN BENDING



17 4 Students will able to design of members in bending: Levers
18 4 Students will able to design of members in bending: Springs
19 4 Students will able to design for stiffness of beam: Using Deflection beam method
20 4 Students will able to design for stiffness of beam: Using Deflection beam method
21 4 Students will able to design for stiffness of beam: Using Deflection beam method,

varying end conditions
22 4 Students will able to design for stiffness of beam: Using Deflection beam method,

varying end conditions
23 4 Numerical Problem Discussion based on Old RTU examination patterns.
24 5 DESIGN OF MEMBERS IN TORSION
25 5 Students will able to design of shafts: design for strength and rigidity criterion
26 5 Students will able to design of shafts: Solid and hollow shafts
27 5 Students will able to design of shafts: shafts under combined loading
28 5 Students will able to design for Keys
29 5 Students will able to design for Coupling: muff coupling
30 5 Students will able to design for Coupling: flanged coupling
31 5 Students will able to design for Coupling: rigid & flexible
32 5 Numerical Problem Discussion based on Old RTU examination patterns.
33 6 DESIGN OF THREADED FASTENERS
34 6 Students will able to design of Bolts: Bolt of uniform strength
35 6 Students will able to design of Bolts: Effect of initial tension and applied loads
36 6 Students will able to design of Bolts:  Eccentric loading
37 6 Students will able to design of Screw jack
38 6 Students will able to design for curved members like crane hook
39 6 Students will able to design for curved members like C clamp
40 6 Students will able to design for curved members like machine frame
41 6 Numerical Problem Discussion based on Old RTU examination patterns.

Text Books

1. A Textbook of Machine Design by R S Khurmi and J K Gupta, S Chand Publication

References

1. Bhandari, V. B., Introduction to Machine Design, Mcgraw Hill Education (India)
2. Shigley, Joseph e., Mechanical Engineering Design, Mcgraw Hill Education (India)



Assessment Methodology:
1. Conducting vica voce examination on weekly basis.
2. Practical exam in lab where students have to apply their theoretical understanding to

apply numerically and correlate them analytically. (Once in a week)
3. Assignments one from each unit.
4. Midterm subjective paper where they have to solve basic questions with numerical and

derivations from each unit. (Twice during the semester)
5. Final paper at the end of the semester subjective.

Teaching and Learning resources unit-wise:

Introduction to Engineering Materials

Unit-1

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105125/

Quiz: https://www.sanfoundry.com/1000-machine-design-questions-answers/

Unit-2

Design for Strength

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-
ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105125/

Quiz: https://www.sanfoundry.com/1000-machine-design-questions-answers/

Design of members in bending

Unit-3

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-
ffGyBEm

https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105125/
https://www.sanfoundry.com/1000-machine-design-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105125/
https://www.sanfoundry.com/1000-machine-design-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm


Quiz: https://www.sanfoundry.com/1000-machine-design-questions-answers/

Theory concepts: https://nptel.ac.in/courses/112/105/112105125/

Design of members in torsion

Unit-4

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-
ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105125/

Quiz: https://www.sanfoundry.com/1000-machine-design-questions-answers/

Design of Threaded fasteners

Unit-5

Video Tutorials: https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-
ffGyBEm

Theory concepts: https://nptel.ac.in/courses/112/105/112105125/

Quiz: https://www.sanfoundry.com/1000-machine-design-questions-answers/

https://www.sanfoundry.com/1000-machine-design-questions-answers/
https://nptel.ac.in/courses/112/105/112105125/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105125/
https://www.sanfoundry.com/1000-machine-design-questions-answers/
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://youtube.com/playlist?list=PLbMVogVj5nJTZJHsH6uLCO00I-ffGyBEm
https://nptel.ac.in/courses/112/105/112105125/
https://www.sanfoundry.com/1000-machine-design-questions-answers/


Previous Year Question Papers:
















