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TOPIC ANALYSIS
	SL.No
	Major Topics
	Hours Allotted
	Weightage of Marks

	
SECTION-I



	1
	Introduction to Machine Design
	04
	10

	2
	Design of Bolts and Nuts
	08
	20

	3
	Design of Keys and Shafts
	10
	20

	
SECTION-II


	4
	Design of Couplings 
	10
	25

	5
	Design of Screw Jack
	10
	25

	6
	Design of Knuckle Joint
	08
	20

	
SECTION-III


	7
	Design of Springs
	07
	15

	8
	Design of Welded Joints
	04
	10

	9
	Tests 
	03
	-

	
	Total
	64
	          145


Note: Use of Design Data hand book is compulsory.
General  Educational Objectives

On completion of the course, the student should be able to
1. To understand the concepts of design.

2. Understand the use and design of Bolt.
3. Understand the function and design of key
4. Understand the design of shaft under different loading conditions.
 
5. To know the design of muff and flange coupling.
  
6. To know the basic concepts of power screw and design of screw jack for given load.
7. Understand the design of Knuckle joint for tensile load.
8. To know types and application of springs and to understand design of Helical spring.
9. Understand different types of welded joints and to learn design of welded joints in simple loading.
Content Details

1.0 Introduction to Machine Design.  






1.1 Conventional design procedure.
1.2 Computer aided design process.
1.3 Design consideration.

1.4 Stress strain diagram.

1.5Three dimension representation of stress.

1.6 Factor of safety
2.0 Design of Bolts and Nuts









2.1 Screw thread terminology.
2.2 Types of Bolts.
2.3 Stresses in Bolts.
2.4 Design of Bolts.


2.5 Design of studs for cylinder cover.
2.6 Design of nut.
3.0 Design of Shafts and Keys







3.1   Types of shafts.
3.2   Material for shafts.
3.3   Standard size of shaft.
3.4   Design of Solid Shafts on strength basis.

3.5   Design of Solid Shafts on rigidity basis.

3.6   Design of Shaft subjected to bending.
3.7   Design of Shaft subjected to combined bending and torsion.

3.8   Types of keys.
3.9   Function of key.
3.10 Forces acting on a sunk key.

 

3.11 Design of key.
4.0 Design of Couplings 








4.1   Classification of coupling.
4.2   Purpose of coupling
4.3   Design for simple muff coupling.
4.4   Design of cast Iron flange coupling.
5.0 Design of Screw jack.








5.1 Define power screw.
5.2 Purpose of power screw
5.3 Forms of screw thread profile for power screw. 

5.4 Torque required to raising and lowering load.
5.5 Efficiency of Screw jack.
5.6 Self locking.
5.7Collar friction.
5.8 Stresses in power screw.
5.9 Bearing pressure.

5.10 General Design procedure and design of screw Jack..
6.0 Design of knuckle Joint.








6.1 Methods of failures of knuckle joint.
6.2 Design procedures.
6.3 Design of knuckle joints for tensile load.
7.0 Design of springs.








7.1 Application of springs.
7.2 Types of springs.
7.3 Material for Helical springs.
7.4 Terms used in helical springs.
7.5 Stresses in Helical springs.
7.6 Energy stored and deflection in springs
7.7 Design procedure for Helical compression springs.
8.0 Design of Welded Joints.







8.1 Application of welded joints.
8.2 Advantages of welded joints.
8.3 List types of welded joints.
8.4 Design of butt joints.
8.5 Design of lap joints
Specific Instruction Objectives
1.0 Introduction

1.1 Explain the design procedure of machine elements2.
1.2 List the application of computer in design process.
1.3 State the design considerations in machine design2.

1.4 Draw and explain Stress strain diagram for mild steel2.

1.5 Explain three dimension representation of stress2.

1.6 State the Importance of factor of safety, design stress1.
2.0 Understand the Design of Bolts, and Nuts 

2.1 Describe terms connected to screw thread terminology1.






2.2 List the common types of bolts and nuts and their applications1




2.3 Explain the stresses due to screw fastening due to static loading1 



2.3.1 Explain the stresses due to tightening forces1





2.3.2Explain the stresses due to external forces by giving value K in problem1


2.3.3 Explain the stresses due to combined forces1 





2.4 Solve the Simple problems on bolts and nuts considering only tensile loads


2.5 Solve Simple problems on Design of studs for cylinder cover




2.6 Solve Simple Problems on Design of Nuts Based on nut material.
3.0 Understand the Design of shaft and keys. 





3.1Explain types of shaft1
3.2 List types of material for shaft1
3.3 Describe standard size of shaft1.

3.4Design of shaft subjected to twisting moment considering strength

3.5Design of shaft subjected to twisting moment considering rigidity.
1


3.6Design of shaft subjected to bending moment1




3.7Design of shaft subjected to combined twisting and bending moment based on 

      Maximum shear stress theory2 (without BM diagram).Solve only simple problems.




3.8 List the types of keys1


3.9 State the function of key1



3.10 Explain the forces acting on sunk key1





3.11Solve simple problems on Design of sunk key based on shear and crushing1   
4.0 Understand Design of Coupling.


4.1List the different types of shaft couplings1





4.2Explain the requirement of couplings1





4.3Design of plain muff coupling1





4.4Design of unprotected flanged couplings1
5.0 Understand the design of screw jack
            5.1 Define power screw1
            5.2 List the functions of power screw1






5.3Explain the types of screw threads profile for power screws1





5.4Derive the torque required to raise the load on square threaded screws1 



5.5State the Equation for efficiency of square threaded screw1





5.6Explain overhauling and self locking1
 
5.7Explain Collar friction1

5.8 Explain the stresses in power screws, maximum principal stresses1


5.9 Explain the bearing pressure1.


5.10Solve simple Problems on the design of screw rod, nut, collar, cup, handle ,and  body1
6.0 Understand design of knuckle Joint

6.1 Explain different methods of failures of knuckle joints1.
6.2 Design procedure of knuckle joints1.

6.3 Design of knuckle joints for tensile load, and solve simple problems.
7.0 Understand the design of springs

7.1 State the function of spring1.


7.2 Explain types of springs - helical and leaf springs1

7.3 List the materials for helical springs1




7.4 Explain the terms used in helical compression springs1 





7.5 List the types of stresses in helical springs of circular wire for helical compression springs1


7.6 State the Equation for energy stored and deflection for helical compression springs1.


7.7 Design of helical compression spring of circular cross section1 and solve simple problems.
8.0 Understand design of welded joints.

8.1 List the applications of welded joints2

8.2 List the advantages of welded joints2

8.3 List the types of welded joints2

8.4Design for Strength of butt joints2

8.5Design for Strength of lap joint parallel and transverse case only2
( NOTE : Superscripts  1 & 2 in the Specific Instructional Objectives indicates the Reference books 1 & 2 respectively as given below )

Additional Guidelines:
1. Use standard notations and symbols as per prescribed Design Data hand book.

2. Use of Design Data hand book is permitted.

3. Drawing of designed part is omitted in the end examination.

4. During class work students are encouraged to draw the orthographic views of designed part using parametric modeling and conventional drawing.

Reference Books :

1. A Text book of Machine Design--------R.S. Khurmi & J.K.Gupta , S.Chand publication

2 . Design Of Machine Elements Vol I, Vol II—J.B.K. Das , P.L. Srinivas Murthy, Sapna Publication.
3.  Design Data Hand Book  for Mechanical Engineers  -  K Mahadevan  &  K Balaveera  Reddy
4. Introduction to Machine design – V B Bhandari, Tata- McGraw Hill Publications.

5.Machine Component Design – William Orthwein-JAICO Publication

Model Question Paper
Mechanical Engineering Board

 Fifth Semester
2011-2012
Design of Machine Elements
Max.Marks:100                                                                                       Time: 3Hrs

         Note : 1.
 Answer any two full questions from each section. 

                    2.  Any missing data may be suitably assumed.
                    3.  Use of Design Data hand book is permitted.


 SECTION-I

1.   a) Explain Design procedure.                                                                                  

         05
      b) A steam engine cylinder has an effective diameter of 350 mm and the maximum steam pressure acting on the cylinder cover is 1.25N/mm2 .Calculate the number and size of studs required to fix the cylinder cover, assuming the permissible stress in the studs as 33 MPa..



          10                                


2  a) State the applications of computer in design process.                                          

           5
    b).Design a bolt from the following details: The initial preload on the bolt is 4 kN and the external force acting on the bolt is 7.5 kN . The value of K for gasket material is 0.5 . The bolt with coarse thread is made of plain carbon steel with yield strength is 375 MPa. Assume factor of safety= 3    

          10
3. a. Sketch and explain sunk and saddle key.                                                            

  
5
    b.A line shaft rotating at 500 rpm is to transmit 600 kW. The allowable shear stress for the shaft material is 42N/mm2 .If the shaft carries a central load of 900 N and is simply supported between bearings 3 m apart. Determine the diameter of the shaft. The maximum tensile stress is not to exceed 50 MPa.- 10
  



                                                           





         



      SECTION-II

4.  . Design a cast iron unprotected flange coupling for a mild steel shaft transmitting 90 kW at 250 rpm. The allowable shear stress in the shaft is 40 MPa and the angle of twist is not to exceed 1 degree in a length of 20 diameters. The allowable shear stress in the coupling is 30 MPa.       
            
          20 
5.  A screw jack is to lift a load of 50 kN through a height of 300 mm. The elastic strength of screw material in tension and compression is 200 MPa and in shear is 120 MPa. The material for the nut is phosphor-bronze having strength 100 MPa in tension,90 MPa in compression,and 80 MPa in shear. The bearing pressure between the nut and the screw is not to exceed 15N/mm2  . Design screw,nut, handle and cup.. 










                                  20

6.    Design a knuckle joint to connect two mild steel rods subjected to an axial pull of 100 kN. The allowable stress for rods and pins are 100 MPa, 130 MPa, and 60 MPa in tension, crushing and shear respectively         

                                      





         20

                            

      SECTION -III
 7.a. State the Engineering applications of spring.                                                     


           5 

     b. A helical spring is to be designed for an operating load range of 90 to 135N. The deflection of the spring for the load range is 8 mm. Assume a spring index 10 and factor of safety 2(Two). Design the spring.                                                                         





        10                        

8.a. State the purpose of coupling.                                                                                                              5                         b. A plate of 50 mm wide and 10 mm thick is to be welded to another plate by means of transverse fillet weld at the ends. If the allowable tensile stress is 100 N/mm2 , determine the length of weld      
       10
9.a. Derive an equation for torque required to raise the load in case of screw jack. –    

      10                           
   b. A flat sunk key is used to connect a pulley to a 40 mm diameter shaft .The standard cross section 
      of the key is 12 x 8 mm .The permissible shear strength for key material is 80 Mpa .Determine the length of the key.










      05

