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Short Questions :(2 Marks)

1. What is STRESS CONCENTRATION Factor?

2. Define fatigue failure.

3. What is S-N curve?

4. What is notch sensitivity?

5. What is Goodman Line?

6. What is Gerber curve?

7. How is rivet specified?

8. Define caulking.

Questions upto 200 words :( 10 Marks)

1. Discuss the various ways in which a riveted joint may fail.

2. Define factor of safety and explain the reasons for using it in machine design.

3. What is meant by endurance strength of a material? How do the size and surface condition of a

component and type of load affect such strength?
4. A 50 mm diameter shaft is made from carbon steel having ultimate tensile strength of 630 MPa. It is subjected to a torque which fluctuates between 2000 N-m to – 800 N-m. Using Soderberg method, calculate the factor of safety. Assume suitable values for any other data needed.

 Very Long Questions :(15 Marks)

1. A circular bar of 500 mm length is supported freely at its two ends. It is acted upon by a central   

concentrated cyclic load having a minimum value of 20 kN and a maximum value of 50 kN. Determine the diameter of bar by taking a factor of safety of 1.5, size effect of 0.85, surface finish factor of 0.9. The material properties of bar are given by : ultimate strength of 650 MPa, yield strength of 500 MPa and endurance strength of 350 MPa.

2. A bar of circular cross-section is subjected to alternating tensile forces varying from a minimum of 200 kN to a maximum of 500 kN. It is to be manufactured of a material with an ultimate tensile strength of 900 MPa and an endurance limit of 700 MPa. Determine the diameter of bar using safety factors of 3.5 related to ultimate tensile strength and 4 related to endurance limit and a stress concentration factor of 1.65 for fatigue load. Use Goodman straight line as basis for design.

3. A double riveted lap joint is made between 15 mm thick plates. The rivet diameter and pitch are 25 mm and 75 mm respectively. If the ultimate stresses are 400 MPa in tension,320 MPa in shear and 640 MPa in crushing, find the minimum force per pitch which will rupture the joint. If the above joint is subjected to a load such that the factor of safety is 4, find out the actual stresses developed in the plates and the rivets.
4. A double riveted lap joint with zig-zag riveting is to be designed for 13 mm thick plates. Assume

σt = 80 MPa ; τ (= 60 MPa ; and σc = 120 MPa

State how the joint will fail and find the efficiency of the joint.

5. What is an eccentric riveted joint? Explain the method adopted for designing such a joint?
