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Instructions: 

• Answer any FIVE from seven questions, 

• Answers to all sub questions should be grouped together, 

• Make suitable assumption if needed with proper reasoning, 

• Figures on right in square bracket shows maximum marks for a particular sub-question, 

• Figures on the extreme right show CO and Module Number respectively as per syllabus 

of the course. 

1. (A) Differentiate following (any four). 
(i) Closed and open system; 	 (ii) Enthalpy and Internal energy; 

(iii) Intensive and extensive property; 	(iv) Heat and work 

(v) Thermodynamic and thermal equilibrium; 	(vi) Flow and non-flow work 

(B) 	Represent ideal gas expansion from P, under following reversible processes: 
(i) Isothermal, (ii) adiabatic, (iii) polytropic (n=2) and (iv) constant volume. 
Stating the assumption prove that the work done during the polytropic expansion 

P, V, P, V, 
is, 	 1-2 n -1 

2. (A) What is Zeroth law of thermodynamics? Does it have any association with the first 
law of thermodynamics? Explain. Write statement of First law applied to closed 

and open system with appropriate examples. 

(B) 	Prove that Energy is a property? 
A fluid system undergoes a non-flow frictionless process following the pressure- 

volume i  relation as p = —
5 +15 where p is in bar and V is n m3. During the process 

V 2  
the volume changes from 0.15 m3  to 0.05 rrI3  and the system rejects 45 kJ of heat. 

Determine change in internal energy and enthalpy. 

1081 	1, 
1&2 

1081 	1, 
1&2 

1121 

3. 	(A) For isothermal flow and non-flow steady processes, prove that 	 1081 	4, 

2 	2 	 2 

pdv -Svdp 

Also state the assumptions made. 
(B) 	Write down the general energy equation for steady flow system and simplify when [12] 4, 

applied for the following systems: 	
2 

(I) Pump (ii) Boiler, (iii) Steam nozzle (iv) Steam turbine, (v) Heat exchanger and 

(vi) Throttling valve. 



• 

	

4. 	(A) Give the following statements of second law of thermodynamics and prove their : 	11:30;(8i1 il 

eq.uiyalence, 	, 	
1 

,.(0, qlftusitts statement, (i.1) Kelvin-Planci< state.r.Rell.. 

..6) :One kg of water at 0°C is brought into contact with a heat reservoir. at 90°C. When 	[12] 

,the,Nawr.hastraened 90°C, find,: , 	
3 

. 	 , 

f 	.• r .,, (0,  Entropy change of water ; (ii) Entropy change of the heat reservoir; 

; ...(j,ii) Eflropy:change of the universe. 

;lf.water:isz lleated frpm,0°C. to, 90°C by first bringing it in contact with a reservoir at 
40°C, and then with a reseryoir.at..90°C, willat will the entropy change of the  

universe be?. 	.. . 	,.. , 	. 	., ,  

Explain how water migit be bcated from WV to 90°C with almost no change in the 

entropy of the universe: .  

	

5. 	.(A) Define availability? Derive an expression fori4V4ilability analysis of 40 open . 	:10_81 3., 

sytem. 	
. . 	 1...?..t4 

, 

(B) 	A piston-cylinder contains 3 kg of wet steam at 1.4 bar. The initial volume is 2.25 	1121 	4, 

'rri3, The stearn Is. heated until its-ternperature reaches 400°C. The Piston' is free to 	 2&3 

,.. move up or down unless it reaches the stops at the top. When the piston is up 

against the stops the oYlinder Voturne is 4.65 m3. Determine the amount of work 

and heat transfer to or from steam. 	 . 

	

6. 	(A) What is a cycle? Differentiate between an air•Standard'eyclie-and,aaiiiireycle? What [08] 5&6, 

is an air-standard efficiency? Explain briefly Brayton cycle. Derive expression for 	
1 

optimum pressure ratio. . . 	. .., 	 . - , 

(B) 	An air-standard Diesel cycle has a compreSSion ratio of 18,:and 	the heat transferred 1121 	6. 

to the working fluid per cycle is 1800 k.1,/kg; At the beginning Of the compression 	
2&3 

	

. 	. 

stroke, the Pressure is i bar and the temperature is 300.K. Calc:ulate : 

(i) Thermal efficiency, 
(ii) The mean effective pressure 

	

7. 	(A) Define and explain following terms — 	
[08] 7, 

	 --(4) Complete  and ingoaniplete-eonl-b-ustion- 	
1847  

(ii) Heat of formation and heat of reaction 
(iii) Higher and lower heating value of a fuel 

(iv) Adiabatic flame temperature 
(B) 	What is air-fuel ratio? What do you mean by lean mixture and reach mixture? 	[12] 7, 

One mole of C1-14  and 3 mole of 02  reacts in a closed chamber at 300K and 1 atm. 	
3&4 

and complete combustion takes place. If final temperature is 1800K, determine- 

• Final pressure of the tank 

• Heat transfer during this process 

Species h° (kJ/kmole) ii298  (kJ/kmole) -film  (kJ/kmole) 

CH4  -74,831 ---- 
CO2  -396,546 4027.5 18391.5 

I-120(g) -241,854 4258.0 15433.0 

02  0 3725.1 13485.0 
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Q 
Marks CO Mod 

ule 

I 1(a) Determine constants a,fi,y if A= 

orthogonal. 

-1  

	

F 0 	2)6 	y 

	

a 	p 	—y 

	

a 	—fl 	y 

is 

6 3 5 

I:1 
+ 1 	1 6 1 2 (b)  Evaluate 	

{ 
2
s 

S (S — 2)1 

(c)  Obtain all Taylor's and Laurent's series expansions of 

2z+1  
about z = 0 indicating the region of 

8 2 4 

f (z) = 	2 
z — 5z + 6 

convergence. 

2x 	1  6 2 4 

2 (a) Using complex variables evaluate f A+ 
0 5-3cos0 

(b)  c°, 
If j e-2I  sin (t+ a)• cos(t — a) dt = —

3 	find the value of a (Use 
8 ' o 

Laplace Transforms) 

6 1 1 

(c)  Verify Gauss Divergence Theorem for 
_ 	's  F = (x2  — yz)i +(y2  — xz)j +(z2  — xy)k over the surface of the 

cuboid 0 •_ x _.5.. a, 0.. y ._.b, 0 	z 	c . 

1 8 3 3 

1 



3 (a) Find unit normal vector to the surface 

0(x,y,z)= x2y —2z2  =1 at P(1,3,1) 
6 3 3 

(b)  Use Cauchy's Integral formula to evaluate 

f sin(gz2) + cos(rz2 ) 
dz , where C:IzI 

i 	(z —1)(z + 2) 
=3 

(c)  S Using Convolution Theorem, evaluate E'{(s2  + 4)2} 1 2 

4  (a) Evaluate 

x2 +y2  =4 

c 
f (3x + 7y)dx + (2x + 9 y)dy where C is the circle 6 

(b)  If A and 

prove that 

B are non-singular matrices of same order, then 

[ABIl  = .8-1  A-1  

6 3 

(c)  Evaluate 

F = (x2  

paraboloid 

ii (v x --f)• lids, where 
s 

+ y — 4)1 + 3xy j + (3xz + yz2  )k and S is the surface of the 

z = 9 — (x2  + y2) above XY plane. 

8 3 3 

Evaluate
—

s 5(a) 1 6 1 2 

(b) Evaluate ST 
c 

straight line 

• dr where T = 2x1+(xz - y)3+ 2zic and C is the 

joining the points A(1, 2,-3) to B(2,1,4) . 

6 3 3 

(c) Find 

A =[

3 

Eigen Values 

- —1 	1 

—1 	5 	—1 

[1 	—1 	3  

and corresponding Eigen Vectors of A, where 8 3 

6(a) sin 2t 1 Evaluate L 6 1 1 
t 	f 

(b) 	For the 
and 

A = 

following matrix 
Q such that PAQ 

r1 	-1 	3 	—4- 

I 2 	—3 	0 	1 
Li 	-1 	3 	3 

- 

A, find two non-singular matrices P 
is in the normal form, where 

6 3 6 

2 



(c) 1 Cdzi =3 
8 2 4 

Evaluate f dz 	where 
c z(z-1)(z+2) 

7(a) 6 
Evaluate f (x2  + iy) dz , along the parabola y = x2  

o 

2 

(b) 

Verify Cayley Hamilton Theorem for A = 

[ 2 	3 	—4-  

1  —1 	—2 	—1 

L 1 	0 	1_ 

6 3 7 

(c) Using Laplace Transforms, Solve the differential 

d2 y 
+ 4—

dy 
+ 	1 where y(0) = 0, y= 

equation 

AO) =1 

8 

dt2 	dt 

3 
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Instructions: 
• Question No I is compulsory. Attempt any four questions out of remaining six. 
• Answers to all sub questions should be grouped together. 

• Assume suitable data if necessary. 

Max. 
MarksNo. 

CO Module 
No. 

Q1 A) The stress-strain data of a tensile test carried on structural steel is tabulated (8) 3 I 
below. Plot the stress-strain data on graph paper and obtain the value of 0.2% 
proof stress by offset line method and 0.5% proof stress by total extension 
method. 

a 200 400 500 550 	620 650 660 670 
(MPa) 
& 0.001 0.002 0.0025 0.0030 0.0045 0.006 0.008 0.010 
(mm/mm) 

B) Define following terms: (i) Poisson's ratio, (ii) Hoop stress, (iii) Shear stress, (4) 1 2 

(iv) Modulus of elasticity. 
C) A hollow engine shaft transmits 1.2 MW at 2000 rpm. If the internal diamete 

of the shaft is 50 mm, determine the minimum required external diameter fo 
(5) 2 5 

the shaft if allowable shear stress is 140 MPa. 
D) State assumptions made during development of classical bending equation. (5) 4 5 

Also explain procedure for obtaining size of circular shafts subjected to 
combined bending and torsion. 

Q2 A) Develop the expression for deflection and slope at the free end of a cantilever (8) 
beam (length 1 and area moment of inertia I) subjected to a point load W 
acting at its free end. Use direct integration method. 
If cross section of the beam varies arbitrarily from the fixed end to the free 
end, how would you compute deflection and slope at free end? 

B) A light rigid bar ABC is supported at B by hinge. Two wires one of steel an (12) 2 
other of copper are attached at ends A and C of the bar. The other end of thesej  
wires is fixed at hinges at D and E. The assembly is as shown in the figure. 
Before fixing these wires to hinges D and E, the copper wire is found 6 m 
less in length. If it is pulled and attached to support E, determine the.stressesl  
induced in wires and reaction at the support. For steel wire: A = 100 mm2  and! 
E = 200 GPa. For copper wire: A = 300 mm2  and E = 120 GPa. i 

Page 1 of 3 



A 

p 
P 
0 
r• i 1.6 m —F. 

L.. 
co 
Cl. 

3m  

0 0 ,t 
A c 1 

A 

Q3 A) Draw the shear force and bending moment 
shown in the figure. 

20 

10 k/sT/m 
i 

diagram for the beam ABCDE 

kN 	 30 kN/m 

(15) 

(5) 

I1^11-% 1 4 

A 	
B 	 C 	 E 

3 m 4m 	 o.1,4 	
3m  

1.14 	
4m 

B) A 
of 
Determine 

5 mm thick plate 
a 	shape 	shown 

the minimum 

is to be punched 
in 	figure. 

punching 

0 
force to be applied on a punch. The 
ultimate shear strength of plate is 200 R60 
MPa. What is the corresponding 200 mm 
compressive stress in the punch? 

_ 	. 	. 	. .. -,,,, 	_ A 

A) An I-section 500 mm x 250 mm having flange thickness 01 Lu mm aria weo  
thickness of 10 mm is subjected to shear force of 1000 kN. Determine the 
maximum and minimum shear stress in the web. Also calculate the 
percentage of vertical shear carried only by the web of the beam. 

B) Derive Lame's equations to calculate stresses in thick cylindrical shells (8) 

subjected to internal and external pressure. 
Apply these equations to describe nature of stresses generated within thick 
cylinders due to internal pressure. Describe any two thick walled and two thin 
walled pressurized components employed in industry. 

A) A brittle steel rod is heated to 300°C and then suddenly clamped at both ends. 
On gradual cooling, the bar breaks at 150°C. Determine the breaking stress 
of this steel. Consider E = 200 GPa, a = 12 x 10-6  mm/mm/°C. 
If the rod is suddenly cooled by spraying with jets of cold water on its surface, 
contrast the nature of stresses in this situation against those induced during 
gradual cooling case. 

Q4 

4 7 

Q5  
(5) 2 2 

Page 2 of 3 



B) An everhanginz, barn ,,BCDE is loaded as shown in ire. Determin 
the deflection ofb.am at point E using Macaulay's mei 1. Take 

E 20 

GPa and 1= 5 x i rrin4. 
10 tuN' 

kNm at B 
51(1\l/m ) 

"f 

1(26 
 ) A cilindrical 01, 2000 mm in diameter. sness of metal 15 nim and C. 

m smg' is su

i-e,cted to internal pressurf 0.8 MPa. Calculate the chame . 

ditmeter, lergh and volume of shell r a pressure. Use thin cylinder feory. 
I  

F= 200 Gra, Poisson's Aldo = 0.3.
...ed to 

reetarplar beam 9
4,ction 50 m• wide and 200 mm depth is suby 

I 	

nonvnt of 10 kNra. Detcrmi - the maximum stress in the b In• Als 
calculate the radius of cvivai-j: of neutral axis at this section. c aside'

.  E ' ‘ 

2x1051•1/mm2. 	
atior 

) What is volumetric strair' Which type of engineering apr 
ua-  ir, :. give 

require computation of v metric strain. Prove that volurn 
disr, .ions. 

) Develop shear force .1 bending moment diagram for 
	

,43CDE with 
by the sum of linear st• ns measured along three orthog 

jn  

internal hinge at C 

)

i a point in a materixl subjected to two-dimensional stress, one of the (10) 
rincipal stresses is 20 MPa, tensile. On a plane at 60° to this principal plane, 

the normal stress i, -10 MPa, compressive. Determine the other principa 
- 	. 	. 

stress, the shear stcss on the plane of zero normal stress and planes on whic 

the normal and lear stresses are equal in magnitude. 
,B) Explain imporance of rneasuring impact strength of materials highlightin \ 

\ 	

few applicaOns which demand materials with superior impact strength. 
\ 

I 	

Describe ad one experimental method to determine impact strength o 

I 	
material. S, apport your answer with neat sketch. 

i 	

\ C) A steel rid 100 mm in diameter is subjected to axial compressive force o 

\ 	

1000104. If E = 200 GPa and v = 0.3, calculate cliange in diameter of the rod. 

Alsocalculate axial stress and strain in the rod. 
.......... oXo ---- - ----- 

A 

20 kNm 

Page 30f 3 
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4. Use Only Drawing Sheets for answering. 

Duration: 4 Hrs 

Semester: HI 	Program: B.Tech Mechanical 

Course Code : BTM303 
11 	s -FE R ry LE - 

A vertical cone, diameter of base 80 mm and axis 100 mm long, 
is completely penetrated by a horizontal cylinder of 35 mm 
diameter. The axis of the cylinder is parallel to the V.P. and 
intersects the axis of the cone at a point 25 mm above the base. 
Draw projections of solids, showing curves of intersection by 
cutting plane method. 

(B) 	Draw Free Hand Sketches of the following: 
i) Hexagonal Nut ii) Cap Nut 

iii) T- Bolt 	iv) Hook Bolt 

Given in Figure 1 is Front View, Partial Side View and Partial 
Auxiliary View. 
Draw the Following by First Angle Method 

a) Front View 	b) Full Auxiliary View c) Full Side View 

Q.2 (A) 

(B) Draw Free Hand Sketches of the following: 
i) Buttress Thread ii) Acme Thread 

02/02 

Calculate the tolerance limits for 045 H7/g8 	 ! 02/01 
(C)  

(A) Given in Figure 2 is the details of Socket Joint in front view. 
Assemble the parts and draw the following views: 
i) Sectional Front view 	ii) Side View 

Q.3  
03/03 

Given in Figure 3 is the Universal Coupling Assembly. Identify 03/04 
& draw sectional front view of the following parts: 

i) Fork End 	ii) Centre Block 

(B) 
08 

Module 
No./CO. 
No. 
01/03 

Max. 
Marks 

12 

06 

04 

08 



+0.63E012  
_5.5D0.41 + (IT7 - IT6) 

—2.0°34  +5D0.34 

is 

Fundamental deviation 
iii microns 

—16D°A4  

0 + (IT7 + 0 to 5) 

Table 10.7 Equations to calculate fundamental deviation of shaft size up to 500 mm (D = Geometrical 
mean dia. in mm) 	 

Symbol 
in -microns 

± (1T/2) 

Fundamental deviation 

k4 to k7 -11D"1  

(C) Draw the free hand sketches of following: i 

i) Hollow saddle key 	ii) Round key 

04 

Q.4 (A)  Given in Figure 4 is the details of plummer block. Imagine the 
parts assembled and draw the following views: 

04/01 16 

i) Right Half Sectional Front View 	ii) Top View 

(B)  Prepare Bill of Material 02 

(C)  Give the tolerance limits for Bush & Body Assembly 02 

Q.5 (A) Figure 5 shows details of expansion joint. Imagine the parts 
assembled together and draw the following views: 

05/01 18 

(a) Front view full in section 
(b) Side view 

(B) Prepare Bill of Material 02 

Q.6 Given in Figure 6 is the Assembly of Gun Metal Stop Valve. 06/04 20 

Identify and draw the following views of: 

(a) Body - (i) Sectional Front View 	(ii) Side View 

(b) Cover - (i) Sectional Front View (ii) Side View 

Q.7  Figure 7 shows assembly of Drill Jig. Draw the Following 
views for: 

07/04 

(a) Jig Plate - (i) Sectional Front View 06 
(ii) Top View 04 

(b) Base Plate - (i) Sectional Front View 06 
(ii) Top View 04 

ec mmended diameter steps u to 500 mm 13 steps 
Over - 1 	3 6 10 

. 	. 
18 30 I 50 80 1 120 180 250 315 400 

Upto 3 6 10 18 30 50 80 120 1 180 250 315 400 500 

Tolerance for IT grades in terms of i. _ --- - --- 
IT Grade  ITS IT6 IT7 IT8 -IT9 	IT10 IT11 IT12 IT13 IT14 IT15 IT16 

Tolerance in 7i 10i 16i 25i 40i 	64i 100i 1601 250i 4001 640i 1000i 

Microns 1 



-443- 

SOCKET 
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18 

Figurel: Auxiliary View 

ROD 

Figure 2: Socket Joint 
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c)3 
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Question 
No. Max. 

Marks 
Course 

Outcome 
Number Q1 

A What is Critical resolved shear stress? Derive its 
formula. 

08 01 

B What is a Burger Vector? Show it by drawing a 
burger's circuit. What is Frank -Read source? State its 
importance in plastic deformation. 

12 02 

Q2  
A  
B 

Distinguish between slip and twinning with examples. 
What is 

08 02 

Q3  

the difference between alpha iron and ferrite, 
	 ductile and brittle fracture? 

12 02 

A Describe Economic, environmental and social issues 
of material usage. 08 01 

B  Explain crystal structures in brief. 06 01 C  Briefly discuss the important properties of materials. 06 01 Q4 
A Explain the effects of alloying elements 
B on metals. 

What are the 10 04 
ceramic materials? State the properties 

and a 	lications of ceramic 10 04 
Q5 

materials. 

_ 



Differentiate between edge and screw dislocation. 05 	UL 

State the Hume Rothery rules for substitutional solid 
solution formation. 

05 	03 

Draw and properly label the ITT diagram of an 
eutectoid plain carbon steel. State its utility and 
limitations. 

10 03 C 

What is invariant reaction? Mention different 
invariant reactions present in the Fe- Fe3C Diagram. 

20 03 

Q7  Write short notes on following: 
Phase rule and Phase Diagram 05 01 

B  SoIviis line and Solidus line 05 01 

C Justify Zinc is not as ductile as copper 05 01 

Lever rule 05 01 
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1. Question No 1 is compulsory. 
2. Attempt any four questions out of remaining six. 
3. Draw neat diagrams 
4. Assume suitable data if necessary 

Q No ---1 —  Max 	I C 
Mark 	1 0 

# 

M 
o 
d 

# 

Q1( 
a) 

Describe in brief "Transfer molding process" and "vaccum forming process" with 	10 
help of schematic sketch? 

3 1 

(b) 
A cast steel block having length of 900 mm and with 660 mm have thickness of 100 	10 
mm. Finish size of block required to have to be of 900X660X80 mm3. For each pass 
allowable depth of cut for single point tool is 4 mm. Cutting speed maintained is 300 
mm/min & return stroke is 450 mm/min. For first two cuts, transverse feed is 5 
mm/cutting stroke & for remaining cuts, transverse feed is 3 mm/cutting stroke. 
Consider approach and over run distance of tool is 5 mm each. Find how long the 
job will take to complete? 

2 5 

Q2( 
a) 

Explain with neat schematic sketch working principle of Internal Centerless grinding 	10 	1 
machine? (5M) 
Answer the following question with one or two points only; 
i) For rough grinding operation of high speed steel material grinding wheel 

structure must be 	9  Abrasive grits can be used are 	9  
ii) To have fine finish on Brass & soft bronze suitable abrasive grit material is 

	

9  Abrasive grit material on grinding wheel should have 	 
grain size? 

6 

i 
(b) 

Determine total time required for plain milling of top face and side milling of other 	10 
four faces of Aluminum block having length of 300 mm, width 60 mm and height of . 
45 mm? Helical fluted plain IISS milling cutter oldiameter 70 mm, length 75 mm 
and have 6 teeth used for plain milling of top surface & Helical fluted solid carbide 
End milling cutter of diameter 24 mm, length 70 mm and have 6 teeth used for side 
surface milling. Approach distance and over run distance are 5 mm for tools, cutting 1 
velocity 35 mimin and feed is 0.45 mm/tooth. 	 1 , 



Triasei,  
weld bed 

Pin dimensions 
Width - 	ram 
Thickness -O mm 

moni_ _ 

Q3( eac a p 
a) 

different work iece materials can be machined usin suc w ee 

b) 
Consider two plates are welded using two parallel and one transverse fillet weld bed 
as shown in figure 1. A tensile load of magnitude 100 KN applied to assembly of 
which top plate has following dimensions (width=300 mm and thickness=10 mm). If 

'allowable tensile stress' of filler metal (weld bed) is 80 MPa.
,  

Calculate the length 1' (in mm) of parallel fillet weld? 
Parsilcl 	wild 

10 

1 

1 

Figure 
What are different modes of indexing? Explain the working of any one mode of 

	10 2 5 

Q4( 	indexing and draw its kinematic system? 

b) 	The finished part shown in figure re 	
needs to be manufactured in one setup, 	

10 1 	3 

Fit re No- 1 

For drilling through hole of diameter 20 mm in mild steel workpiece having 
	10 	2 4 

thickness of 30 mm with HSS spiral fluted drill tool. Half of drill point angle is 55
0 , 

cutting velocity is 25 m/min, feed is 0.5 mm/rev, and approach and overrun 
distances for drill tool is 2 mm each. Calculate total time required to drill through 
hole? Draw well labeled sketch of workpiece indicating working principle of drilling 

) 	
Draw neat schematic sketch of shaper machine? Explain working principle of 

	10 	5 
o eration? 

shaper machine with schematic sketch? Also describe or draw kinematic system of 

sha er machine? 

a) 

desired geometric tolerances have to be satisfied by each part. Which milling 
machine you will prefer to satisfy above mentioned points [21\41. Explain any four 
important features of that machine which differentiate it from other milling machine 

[3M1? 

Q5 
(a) 



Explain different advantages of CNC lathe machine? 

Q6( 
Draw and explain parts/structure of carriage unit of conventional lathe machine? 

(b) 	
Explain different pattern allowances, which are required to be provided on the a) 

attern? Also sketch • attern allowances? 
Select the correct answer and justify. 	

10 

Q7( 
Q.Significance of helix angle (a) of spiral multi fluted drill tool is; Justify? 

a) 	
a) Improves penetration in workpiece, if (a) is more. b) It gives more rigidity, if (a) 
is more, c) It smoothens the chip flow (faster evacuation), if (a) is more 

Draw neat sketch of helical flute drill tool and show 
lip length, helix angle, cutting 

lip angle [3M] ?  
Calculate total machining time to turn steel cylindrical rod of diameter 105 mm X 	

10 	1 2 

(b) 	
length 200 mm into finish component as shown in figure 2? Finish component has 
dimensions as shown in figure 2. For, Part A- Cutting velocity is 40 m/min, feed is 
0.4 mm/rev & depth of cut is 1.25 mm for both outer diameter (0.D) turning and 
face turning operation. For, Part B- Cutting velocity is 45 m/min, feed is 0.5 mm/rev 
& depth of cut is 1.25 mm for outer diameter (0.D) turning. (Note - For calculating 
machiningtime of each next pass of outer diameter (0.D) turning, consider existing 

diameter of workpiece at that instant) 
Material - Steel 

10 	1 	1 

4 

Length 95 mm Length 100 am 

  

Figure no. 2 	 _J 
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