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	Course Code
	

	Course Title
	Advanced Machine Design


Course Outcomes (COs):                          

After successful completion of the course, student will be able to-

1. design various mechanical systems incorporating the effect of fatigue, creep and fracture mechanics,
2. incorporate friction, wear and lubrication consideration in the design,
3. design the components of overhead crane.

Syllabus 








Teaching hours: 30
UNIT-I    










02 hours
Engineering Materials and Material Selection. 




UNIT-II    










04 hours

Design based on Fatigue, Design against fatigue, factors affecting fatigue behaviour, Theoretical stress concentration factor and notch sensitivity factor. Fatigue under complex stresses, cumulative fatigue design. Linear damage (Miner’s Rule), Manson’s method.
UNIT-III   










04 hours
Creep, True stress and true strain, creep phenomenon, creep parameters, stress relaxation. Designing components subjected to creep.
UNIT-IV    










04 hours

Fracture Mechanics, Griffith theory, Concept of SIF and KIC Crack Tip Plasticity. Determination of plastic zone. size and shape. Fatigue crack propagation and life estimation.
UNIT-V   










05 hours

Tribology, gear and its types. Hydrodynamic, hydrostatic and elasto-hydrodynamic lubrication. Porous bearings, stresses in bearing. Determination of static and dynamic load capacity of bearings. Arrangement of bearings for different load conditions. Gear Materials, corrected gear tooth design, power rating of gears as per BIS.
UNIT-VI    










04 hours

Design and analysis of crane structure. Design of main girder of overhead traveling crane. Testing of crane structure as per BIS.
UNIT-VII    










03 hours

Rotating Discs and rotating cylinder Discs with uniform thickness. Discs with uniform strength. Stresses in rotating cylinder with and without internal pressures.
UNIT-VIII    










04 hours

Theory of Shells Design of thick cylinders. Autofrettage. Wire wound cylinders, thick spherical shells. Design of circular and non-circular plates with different loading conditions and supports.
Self Study: 

The self study contents will be declared at the commencement of semester. Around 10% of the questions will be asked from self study contents.

Suggested Readings:

1. Prashant Kumar, Engg. Fracture Mechanics, Wheeler publication. 

2. G.M.Maitra, Hand book of Gear Design, McGraw hill Education.
3. P. Rudenko, Material Handling Equipment, Mir Publication.
4. Burr and  Cheathaam,  Mechanical Analysis & Design , PHI.

5. Shigley”s Mechanical Engineering Design, McGraw hill Education.
6. Autar Kaw, Composite Materials, CRC Publications.
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