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Sankalchand Patel University 
Faculty of Engineering and Technology 

First Year Master of Technology - Mechanical Engineering (Production 
Technology) In Effect from Academic Year 2021-22 

Branch Name: Mechanical Engineering  (Production Technology) 

Semester/Year: Semester I / First Year 

Subject Title:  Reliability and Failure Analysis 

Subject Code: 1ET2090105 

Pre-requisite: Zeal to learn the subject 

 

Course Objectives:  

1. This course provides the knowledge and practice regarding different Product Failure Theory, 

Reliability Prediction Models and Reliability evaluation.  

2. This course gives hands on practice regarding Reliability of Engineering Design and Reliability 

Management.  

3. This course gives knowledge of Diagnostic maintenance through ferrography, Vibration Signature, 

SOAP and other programme. 

 

Teaching Scheme  

(Hours per week) 
Evaluation Scheme (Marks) 

Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Theory (Marks) Practical (Marks) 
Total 

(Marks) 
University 

Assessment 

Continuous 

Assessment 

University 

Assessment 

Continuous 

Assessment 

02 02 00 04 60 40 30 20 150 

 
Subject Contents 

Sr. 

No 
Topic 

Total 

Hours 

Weightage 

(%) 

1 Introduction: Basic Probability-concept and various distributions, Concept 

of Reliability and analysis of various configurations of assemblies and    

sub-assemblies. Series, Parallel and other grouping. System reliability,     

Set theory, optimal Cut Set and Tie Set, 'stardelta' method, matrix method 

etc. 

03 15 

2 Product Failure Theory: System reliability determination through 'Event 

Tree' analysis and Fault Tree Analysis (FTA), Failure Modes and Effects 

Analysis (FMEA), Failure Modes, Effects and Criticality Analysis 

(FMECA). R.P.N, Graph theory, etc. 

05 20 

3 Reliability Prediction Models: Series and parallel systems - RBD 

approach - Standby systems - m/n configuration-Application of Baye's 

theorem - cut and tie set method - Markov analysis. Optimal allocation of 

component reliability to achieve maximum system reliability - various 

techniques and methods such as Proportional, Conditional, Agree, Arinc, 

etc. 

05 20 

4 Reliability Evaluation: Concept of loading roughness, probability in 

design including evaluation of safety margin. Reliability of Engineering 

Design; Mean, Median & K statistics for Reliability evaluation               

(Non parametric, Short Sample). 

05 20 
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5 Reliability Management: Reliability testing - Reliability growth 

monitoring - Non parametric methods - Reliability and life cycle costs - 

Reliability allocation - Replacement model. 

05 20 

6 Case Studies: Diagnostic maintenance through ferrography, Vibration 

Signature, SOAP and other programme. Case studies done in Indian 

perspectives using Short Sample, nonparametric reliability. 

02 05 

 25 100 

 

Review Presentation: The student is expected to spend minimum 2 hours per week (as mentioned in the 

teaching and evaluation scheme) to refer at least two peer reviewed journal papers related to this 

domain/subject. The student is expected to identify issues/challenges and emerging trends in the 

domain/subject. Student is supposed to explore various video lectures (e.g. NPTEL) available in the 

domain/subject. Student is required to make a review-presentation on the work carried out for the same.  

Recommended sites for journal papers are (1) asmedigitalcollection.asme.org (2) springer.com (3) 

sciencedirect.com (5) ieeexplore.ieee.org (6) scholar.google.co.in or others of similar repute. 
 

Course Outcomes:   

The student will be able to 

1. The failure phenomena of product available. 

2. Understand concept of Reliability of individual product. 

3. Design a Reliability for Different Product available in Market. 

 

List of Tutorials: 

1. Life Distributions 

2. Complex System Models & Reliability Block Diagrams 

3. Design by Reliability & Probabilistic Approach 

4. Relationship between reliability and Safety Factor 

5. Failure Modes, Effect and Criticality Analysis [FMECA] 

6. Fault Tree Analysis [FTA] 

7. Reliability Estimation – Binomial Distribution 

8. Reliability Estimation – Exponential Distribution 

9. Reliability Estimation – Weibull Distribution 

10. Management of Reliability Programs 
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