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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	What are the important characteristics to be considered while designing the machine components? 
	L2
	CO1
	[7M]

	
	b)
	A mild steel shaft of 60mm diameter subjected to a bending moment of 25x105N-mm and torque Mt. If the yield point of steel in tension is 230N/mm2, find the maximum value of this torque without causing yielding of shaft according to: 

i. Maximum principal stress theory of failure 

ii. Maximum shear stress theory of failure Adopt Factor of safety=1.5
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	
	A cold drawn steel rod of circular cross section is subjected to a variable bending moment of 565Nm to 1130Nm as the axial load varies from 4500N to 13500N. The maximum bending moment occurs at the same instant that the axial load is maximum. Determine the required diameter of rod for Factor of safety=2. Neglect the stress concentration and column effect. Take (u=550MPa, (y=470MPa, endurance limit as 50% of ultimate tensile strength and size , load and surface correction coefficients are 0.85, 1 and 0.85 respectively.
	L3
	CO2
	[14M]

	
	
	
	
	
	

	3.
	a)
	Design a knuckle joint to transmit 150kN. The design stresses may be taken as 75MPa in tension, 60MPa in shear and 150MPa in compression.
	L3
	CO3
	[7M]

	
	b)
	Prove that the square key is equally strong in shearing and crushing.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	
	Design a leaf spring for a truck to the following specifications. Maximum load on the spring = 140KN, number of springs = 4, material of springs is chrome vanadium steel, permissible tensile stress = 600 N/mm2 Maximum number of leaves = 10, span at spring = 1000mm, permissible deflection = 80mm, young’s modulus of the spring = 200KN/mm2.
	L3
	CO4
	[14M]

	
	
	
	
	
	

	5.
	
	A single riveted lap joint is to be made 8mm plates. Find the diameter of rivets, pitch, shank length, margin and efficiency of the joint. The allowable tensile stress of the plate is 124MPa, the allowable shear stress of the rivets is 93MPa and the allowable crushing stress of rivet or plate is 165MPa.
	L3
	CO5
	[14M]

	
	
	
	
	
	

	6.
	
	A 16mm thick plate is welded to a vertical support by two fillet welds shown in Fig.1. Determine the size of weld if the permissible shear stress for weld material is 75MPa.

   
[image: image1.png]P=20kN

S0mm

1

250mm

i 100mm —s!

Fig.1




	L3
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	Explain the mechanical properties of material.
	L2
	CO1
	[5M]

	
	b)
	What is stress concentration factor? What are the methods of reducing stress concentration?
	L1
	CO2
	[5M]

	
	c)
	Draw the Gib-head key and explain the use of Gib-head key.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	What is nipping in leaf springs?
	L1
	CO4
	[5M]

	
	b)
	What do you understand by eccentric loading of a riveted joint? Explain with the help of sketch.
	L1
	CO5
	[5M]

	
	c)
	Describe types of welded joint.
	L2
	CO6
	[4M]
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