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Instructions to the Students 

1. Each question carries 12 marks. 

2. Attempt any five questions of the following 	,t  - , 

3. Illustrate your answers with neat sketches, diagram;  etc wherever aecassarw 	
v.,  

9 If some part or parameter is noticed to be missing 'you Illtii' ClpprOpriCIWY 

assume it and should mention it clearly  

(Marks) 
Q1. 	Solve any Two of the following: 	 (6x2=12) 

(a) In a finish surface grinding operation on a horizontal spindle surface grinder, the 

length of the workpiece is 100 mm and its width is 50 min. The cross feed is applied 
every stroke of the work table and is set at 0.25 mm the back engagement is 0.1 mm 
and the maximum traverse, speed is 250 minis. The frequency of worktable 

	

\ 	. 	, 
reciprocation is 1 per sec. Calculate  

1. The machining time 

2. The maximum metal removal rate 

(b)Define the following: 
1. Built up Edge formation 2. Bulk ratio of chip 3. Stabler 's chip flow criteria 

(c) Derive the correlation between the chip strain and the material properties as a chip 
breaking criteria. 

Q2  .Solve any Two of the following: 	 (6)(2=12) 

(a) 	Explain 	the 	method 	of measuring 	the 	cutting 	force 	using 	piezo-electric 
dynamometer. 

During shaping like single point machining a steel plate at feed 0.20 mm per stroke 

and depth 4 mm by a tool of rake and inclination angle of 00  and O = 90°. Pz and 
Pxmeasured were 800‘'N and 400 N respectively, chip thickness is 0.4 mm. Using 

MCD determine the yield shear strength of the work material in the machining 
condition. 
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(b) Derive the expression for determining the shear zone temperature in machining. 

Assume the suitable assumptions. Also write the various methods of measurement Of 

,temperature in machining. 

(c) 1Define surface integrity. Explain the unit event occurred 'during ;grinding 

operation. How it will affect the quality of the generated surface?, ' 

Q.3. Attempt the following: 	 (6x2=12) 

(a) List the essential properties of cutting ,fluid required as machining coolants and 

lubricants. Explain the methods of delivery of cutting Iliad§ in Machining/ 

(b) How does a cutting tool fail? Explain in brief the\  plastic deformation and stability 

criteria of a cutting tool. Explain how thermo chemical Wear occurs on cutting tool. 

Q.4. Attempt any one of the following: 	 ' 	, 	(12x1=12) 
, 

(a) Derive the expression for cutting speed that gives minimum production cost. Write 

the suitable assumptions and define the terms used in the expression. 

(b) Show with an appropriate  graph how the production rate vary with the cutting 

speed. Label all the points On the graph and discuss"itarelevance. 

In an attempt to appraise the Icost-cutting speed relationship, the following three tests 

were conducted. 

Test 1 	 V100 &milt 

Test 2 	 V2=200 in/min 

Test 3 	 V3=300 m/min 

Assuming a parabolic relationship, write an equation 

between the given points. 

Q.5. Solve any two of the following. 	 (6x2=12) 

(a) Explain with a neat sketch the characteristics of grinding process. Describe with a 

neat diagram the three modes of gra-workpiece interaction in grinding. 

(b) Explain the concept of critical depth of cut with respect to grinding velocity and 

the force. Show the variation of the above with the critical depth of cut using graphs. 

(c) Explain the micro milling analogy of surface grinding process using a neat sketch. 
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Q.6. Solve any two of the following: 	 (6x2=12) 

(a)Discuss the effects of the following parameters on working accuracy and MRR in 

abrasive jet machining. I) Grain size 2) jet velocity 3) Stand off Distance 

(b) Write the advantages and limitations of Electro-discharge machining. At least four 

each. 

(c) Describe the working principle of Ultrasonic, rnachatmg. Explain how the 
magneto-strictive generators works in case of USM. What are its advantages over the 

piezo electric transducers. 
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