Dr. Mahalingam College of Engineering & Technology
Pollachi- 642003
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PART – A (10 x 2 = 20 Marks)

Answer all questions:

1. What is slenderness ratio or buckling factor?

2. What is the difference between column and strut?
3. What are the factors affect the column strength?

4. What are the assumptions followed in the Euler’s formula?

5. Give the ratios of equivalent length and actual length of columns with various end conditions.

6. Define a thick cylinder?

7. What do you mean by thick compound cylinders?

8. What are the principal stresses?

9. List out different theories of failure.

10. Define volumetric strain

PART – B ( 3 x 10 = 30 Marks)

Answer any three of the following

11. Using Euler's theory, derive the buckling load for the columns with one end Fixed and other end hinged. 
12. A column with one end hinged and the other end fixed has a length of 
5 m and a hollow circular cross section of outer diameter 100 mm and wall thickness 10 mm. If rankine constant = 1/1600, E=1.2x105 N/mm2 and crushing strength = 550N/mm2, find the safe load that the column may carry with a factor of safety of 2.5 according to Euler theory and Rankine-Gordon theory. If the column is hinged on both ends, find the safe load according to the two theories.

13. A cylinder of outer diameter 300 mm and inner diameter 250 mm shrunk over another cylinder of outer diameter slightly more than 250 mm and inner diameter 200 mm to form a compound cylinder. The shrink fit pressure is 10 N/mm2. If an internal pressure of 50 N/mm2 is applied to the compound cylinder, find the final stresses across the thickness. Draw sketches showing their variations.
14. Find the thickness of metal necessary for a cylindrical shell of internal diameter 150 mm to withstand an internal pressure of 50 N/mm2. The maximum hoop stress in the section is not to exceed 150 N/mm2.

15.  Determine the principal stresses and principal directions for the following 3D- stress field: 
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