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1.a)
Write a note of the development of machine tool industry.
   b)
Compare and contrast automatic and NC machines.

2.a)
With the help of neat sketches explain the conversion mechanisms used for rotary to linear motion.
   b)
What is a kinematic structure? Explain the formation of the following structure types.


(i)
E-11
(ii)
E-33
(iii)
C-12.

3.a)
Explain differential mechanisms and write short notes on:

(i)
Pitch error correction 

(ii)
Four-Bed differential mechanism.

   b)
A metric thread having a pitch of 2mm is to be cut with a single point cutting having a differential nut mechanism.  The lead of the screw is 10mm.  Calculate the change gear and the inclination of the survival guide, so as to cut the above thread.  Take module 2mm and 20 teeth.
4.a)
What is the need for spindle speed variation?  Also explain the constraints.
   b)
Derive the condition for maximum productivity loss.

5.
A 2x2 drive is required to be designed for transmitting 10 HP with speeds ranging from 400 rpm with speed ratio,  ( =1.4.  Select a suitable structural form and optimum ray diagram.  Calculate the gear sizes, module, width of gears and shaft size.  Sketch the gear box.
6.a)
Explain the five methods of speed changing in an all-geared mechanical drive.

   b)
Explain the working of a whit worth quick-return mechanism.

7.a)
Discuss the various methods of increasing rigidity of structures.

   b)
Derive an expression for the static compliance of a Machine Tool.
8.a)
Explain the working principle of various pumps with neat sketches.
   b)
Discuss the methods of speed control of hydraulic cylinders in detail.
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1.a)
Discuss various kinematic chains used in machine tools with examples.
   b)
Why lathe speeds are arranged in G.P?  Explain.

2.
Design a 12 speed gear box with minimum speed of 40 rpm and (=1.41 (speed ratio)

(a)
Represent the speeds graphically


(b)
Draw the structure diagram


(c)
Show the layout of gears and connection to motion.

3.
Differentiate between the bed bodies and columns of a machine tool in the following aspects.

(a)
Shape and size

(b)
Stiffness and rigidity



(c)
Functional and design aspects.

4.
Sketch the forces acting on the following components of machine tools.

(a)
Lathe bed
(b)
Milling machine column


(c)
Ram of a shaping machine.

5.
What is differential mechanism?  Sketch and explain the sun-planet differential mechanisms used for speed change.
6.
What is speed loss?  Derive an expression for maximum speed loss.
7.
Write a short notes on any TWO:


(a)
Selection of bearings


(b)
Damping in machine tools


(c)
Various deformations in machine tool structures.
8.a)
By means of sketches, describe the working of pressure relief valve.

   b)
Sketch and explain a hydro copying system used on Lathe and bring out its salient features.
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1.a)
Sketch a feed mechanism used in shaper and explain its working.
   b)
Discuss various kinematic chains used in machine tools.

2.
Design a 12-speed gear box with minimum speed 75 rpm and speed ratio=1.26 and power to be transmitted is 7.4 KW (10 HP approx).

3.a)
What is rigidity of a machine tool?  Discuss the overall rigidity of Lathe.

   b)
Explain the methods of increasing the machine tool rigidity.

4.
Discuss the design features of the following machine tool elements.


(a)
Machine tool spindle

(b)
Beds and guides.

5.
Write a short note on any FOUR of the following:


(a)
Hydrostatic bearings

(b)
Damping in machine tools


(c)
Kinematics of gear hobbing


(d)
Thread pitch correction


(e)
Machine tool drives.

6.a)
Describe the design procedure for machine tool slide ways.

   b)
Explain briefly optimum design criteria for machine tool structures.

7.
Prove that the compliance of a center Lathe is given by 
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8.
What is the need for hydraulic symbols?  Explain the working principle of a hydro-copying system.
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1.a) 
Briefly discuss the various automatic machine tools.

   b)
Why lathe speeds are arranged in G.P?  Explain.

2.
Design a 8 speed gear box with minimum speed of 60 rpm and (=1.41 (speed ratio)


(a)
Represent the speeds graphically


(b)
Draw the structure diagram


(c)
Show the layout of gears and connection to motion.

3.a)
Discuss the important characteristics of columns and beds of machine tools.
   b)
Discuss the important methods of increasing the machine tool rigidity.

4.
Explain with the help of neat sketch, the forces acting on the following components of machine tools.


(a)
Drilling Table  
(b)
Milling machine arbor


(c)
Ram of a shaping machine.

5. What is indexing? Explain various indexing methods with suitable examples.
6.a)
Explain the working of a quick-return mechanism used in shaper.
   b)
Explain briefly optimum design criteria for machine tool structures.

7.a)
Discuss the important steps to be taken to reduce the machine tool vibrations.
   b)
What are the various types of bearings used in machine tools? Discuss their important characteristics.
8.a)
Discuss the methods of speed control of hydraulic cylinders in detail.

   b)
Describe the working of flow control valve with the help of neat sketch.
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