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Branch: Mechanical Engineering



Semester: II (M.Tech-I)
Subject Name: Advanced Machine Design

Subject Code: ME 50105
	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	CAMS                           (6 hrs.)

Advanced curves: 2-3 polynomial, 3-4-5 polynomial, 4-5-6-7 polynomial & higher order polynomial.

Polydyne cams: 3-4-5 cam, cycloidal cam. Pressure angle, radius of curvature, force on follower and cam, cam design with elasticity of part is considered, ramps.


	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems
· Presentation


	i) Test I (Subjective test)
Sr

Parameter

% of Marks

1

Conceptual questions

30

2

Application based analytical questions

30

3

Numericals

40

ii) HA 1 
Dynamics of cam

	· Test I 
· out of 20 marks, 
· ESE based on all units.

	II
	GEARS         

  (6 hrs.)

Dynamic load, constants of the dynamic system, contact stresses in gears, profile modification, extended centre distance system of gearing, long and short addendum gearing, backlash, undercutting .


	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) Test II/MSE  (Objective)
ii) HA 2

  Design of modified gears

	· Test II 

· out of 30 marks, 

ESE based on all units.

	III
	SPRINGS
                       (8 hrs.)

Helical springs under static and fatigue or variable loading, buckling of helical compression spring, vibration and surging of helical springs, Optimum design of helical spring. 

Design analysis of Belleville springs, ring spring, volute spring, rubber springs and mountings.


	· Lecture

· Demonstration

· Group Discussion
	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i i) Test II/MSE  (Objective)

ii) HA 3

  Design of Mechanical Springs

	· Test II 

· out of 30 marks, 

ESE based on all units.

	IV
	DESIGN AGAINST FATIGUE

                      (8 hrs.)

Fatigue Damage theories, Cycle counting Techniques, Stress based fatigue Analysis & design: one dimensional analysis, multiaxial analysis, Cumulative damage. Strain based fatigue Analysis & design: one dimensional analysis, multiaxial analysis .Surface integrity & fatigue life improvement.


	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) HA 4

Design of mechanical system against fatigue failure

	· ESE based on all units.

	V
	DESIGN AGAINST CREEP
    

                       (6 hrs.)

True stress and true strain, creep of material at high temperature, creep parameters, exponential creep law, hyperbolic sine creep law, etc. Estimated time to rupture, correlation of creep-rupture data, stress relaxation, creep in bending, etc. materials for application at elevated temperatures.


	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) HA 5

Creep life estimation  
	· ESE based on all units.

	VI
	 ENGINEERING STATISTICS                                                                

                                            (6 hrs.)

Analysis of variance (ANOVA), factorial design and regression analysis, Reliability theory, design for reliability, Hazard analysis, fault tree analysis. 


	· 
	· 
	· 
	i) HA 6

Factorial design  
	· ESE based on all units


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Design / Analysis / Evaluation
List of Reference Books and Text Books 
	Text Books 
1)
Mechanical Design Analysis – M.F. Spotts , Prentice Hall

2)
Mechanical Springs – A.M. Wahl, first edition; Cleveland: Penton Pub. Co.



	Reference Books 
1)
CAMS: design, dynamics, and accuracy – H.A. Rothbart, Wiley
2)
Fatigue Design: life expectancy of machine parts –Eliahu Zahavi & Valdimir Torbilo, 

           CRC Press
3)
Machine Design – Robert Norton, Prentice Hall
4)
Handbook of Practical Gear Design  – D W Dudley, McGraw-Hill Companies
5)        Cam design handbook H.A. Rothbart,  McGraw-Hill, 2004
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