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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question

shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QQCA) Booklet must be clearly struck off.
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wUs A
SECTION A

Ql. (a) TUH YW A& & =ah &I foGh R W 1 5= r 8, h 9% & 3@y ©
IFh & g hl AN e Sfes s P & o= 5 2 | fag fifse 5 P

2
W'\ffihh‘h 3 virer afw 2 |

A heavy carriage wheel of weight W, and radius r is to be dragged over
an obstacle of height h by a horizontal force P applied to the centre of

2
«+/2rh —
the wheel. Show that P is slightly greater than w . rhh - ) 10

(b) TH W W TH dIfknt @ 2 8 W 70 mm, 80 mm T2 50 mm B gh
W 6 kg, 5 kg T 4 kg & o9 ZAHH HAWM: 45°, 135° 9T 240° HI
Teafaat w2 | wrfa feufoat x-s1a 1 fown § 7w T & ammad fon & ardt
T 8 | Wifos dgen % fou sravas 85 mm Bsw gt w wfagemm i o
Hifer |

A disc mounted on a shaft is having three masses of 6 kg, 5 kg and 4 kg,
which are attached at a radial distance of 70 mm, 80 mm and 50 mm at
the angular positions of 45°, 135° and 240° respectively. The angular
positions are measured counter-clockwise from the reference line along
the x-axis. Calculate the amount of countermass at the radial distance of
85 mm required for the static balance. 10

() T TeER | Sl b 25 m/s & a7 § U draie i Tag § ST A @& 7, T
TeeR fir o wmen @ i sk it e 5 AhvE % W A ot @ | e
1 97 340 m/s WA BC TR 6l HATE 30 T9 TG HIMTT el Jeek i iR
TR |

From a balloon ascending with a velocity of 25 m/s above the surface of a
lake, a stone is let fall and the sound of the splash is heard 5 seconds
later. Find the height of the balloon when the stone was dropped,
assuming that the velocity of sound is 340 m/s. 10
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Q2.

(d)

(e)

(a)

e ¥ Ui #1 R HEE 8 ? FCC foea Tamt &1 wmd afs
Ok ST T |

What is the importance of the atomic packing factor ? Compute the
atomic packing factor for the FCC crystal structure.

TH 20 cm ™ F 1.5 m o W & BRI+ ol s3ite o @ e g |
TR & g W @ ©F Ifme &1 9”20 kg 2 | I wwe & g =
TRl AT 2 x 106 kg/em? B, a1 e 6 swif<s 7ifd o ufd fime #
uferfera ifs |

A 1-5 m long shaft having diameter 2-0 cm is held at the ends by long
bearings. The weight of a disc at the centre of the shaft is 20 kg. If the
modulus of elasticity of the material of shaft is 2 x 108 kg/cm?2, then

calculate the critical speed of the shaft in cycles per minute.

3 2(a) #, AB T% GG B8 8, CE, 20 mm S i $9 6l S a9l
DF, 20 mm =918 i dfs I 38 2 | I SR A f&5S ® 991 30 kN 1 T 9R
Wad B B W o @ 2, d1 3G 3R dfd h DS w1 gfdeel 91 A |

wfafsean sma iR |
fezm = 2 : Eg = 200 GN/m2 @91 E, = 100 GN/m2

uayn K
T 30 kN
lmfswmaﬁl@g
- i ‘I‘ - -
fe—1 m—i¢ 2m I 1m —
1 &
mraﬁaﬁr@s
mirr B
&7 2(a)
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In Figure 2(a), AB is a rigid bar, CE is a steel rod of 20 mm diameter
and DF is a copper rod of 20 mm diameter. If the end A is hinged and a
load of 30 kN acts at the free end B, find the stresses in the steel and
copper rods and the reaction at A.

Given : E; = 200 GN/m? and E_ = 100 GN/m? 20

Tmm E ——

k— Steel rod
1m

A° ’I’ - -
fe—lm—jc———2m 1m —
1m

«— Copper rod

F
Figure 2(a)

(b) UH U TER H IAH YN hl A8 350 mm B | Faeh gud gl e @
25 mm I gl W =g § Hord 2 a9 F9 g9 gUiE HE WGy § |
i T 250 N &1 91 2 a1 Wi g &1 999 25 N 2 | 3fe g 1 gl
= 225 rpm W 125 mm 2, @ Fr=fafaa = gfefoa Hifse .

(i) TR i A & =G 55 mm 33 TE A

(i) 9™

(iii) TR I TR

The length of each arm of a Porter governor is 350 mm. The lower arms
are attached to a sleeve at a distance of 25 mm from the axis and the
upper arms are pivoted on the axis of rotation. The load on the sleeve is

250 N and the weight of each ball is 25 N. If the radius of rotation of the
balls is 125 mm at a speed of 225 rpm, then calculate the following : 20

(i) Speed of governor after the sleeve has lifted 55 mm
(i) Effort
(ii1) Power of the governor

(c) e Tazurg % Sga™a 3T B4 & oF Fron i fgew Aifse aon e
Tagurg % 7 e i oft fagsm Hifse St =t s #@ i F@ 8@ |
Discuss three reasons why ferrous alloys are used so extensively and
also discuss three characteristics of ferrous alloys that limit their
utilization. 10
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Q3. (a) ToF 3(a) # wyft Grgehla Taal &1 o¥ur T[T 0-2 B | FA1 25 kg 1 5, EH
A F SR I TE ER HUM, Gged § T, I I8 31 S1eT1 2 6 A =l F=
3 ¥ qU B H 9@ I A TE Uk I ? 25 kg H A [eH & HATA W
o @ & Fored % 79 38 auen i guadis 9H ged # |

15°

100 k/ B
e——— 25 kg

i 50 kg

LB PP L TP LLELLLLLLAZA LAAL AL,

NN NNOSNANARONNARNNNNNNNNN

—— 08—
fa7 3(a)

The coefficient of friction for all contacting surfaces in Figure 3(a) is
0-2. Does the 25 kg force move the block A up, hold it in equilibrium, or
is it too small to prevent A from coming down and B from moving out ?
The 25 kg force is exerted at the mid-plane of the block so that we can
consider this a coplanar problem.

0-6 m —>

15°

="

———25 kg

7777777777 7777777/ 7777777777

NNSNNNANNNNNNSASAINNNNNNYN

“ 0-6 m ————)

Figure 3(a)
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(b) T Sfdad H g TH A G & T fag W R R | wfewelt s g
qan feemd o 3(b) ¥ v wfower i W gwien wn R} | 39 a9 W ufqwa
qieRfara e St o6 38 o/ +1 15° % Hio1 g udt H fen # gaER ww
TR TR

=

» Py=20 N/mm?

qé— 1

P,;=80 N/mm?

T 7 q=30N/mm?

W P2
=7 3(b)

A plane stress condition exists at a point in a loaded structure. The
stresses have the magnitude and directions shown on the stress element
of Figure 3(b). Calculate the stress acting on the planes obtained by

rotating the element clockwise through an angle of 15°. 20
4 Py= 20 N/mm?
P S
P, = 80 N/mm?
Py {

T 7 q=30N/mm?

v P2

Figure 3(b)
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(¢) UdAlge, SHIEC AU Wie-A13e i GEN-HTEAT qdql AGrE N H feEE
HIfT |

Discuss microstructure and mechanical properties of pearlite, bainite
and martensite. 10

Q4. (a) o Fqdfera R (Fw ®) 1 g H0 20° T4 JAER (W) 6 mm 2 |
fafrem o fat i g 28 qun 92 firr @ 52 3id # |
ﬁm%%a@wmﬁﬁq:

(i) W9 I
(i) frr ufgd i fufem =1 fsran =i
(iii) IO 7 SR T 1 1 YT
(I) €9 & Y ),
(1) fo= fegw,
(I11) E9eh ! g T |
fafrm ofi firr =fe W S & e (ATsd) & SUe 9F ST |

Two involute gears in mesh have pressure angle of 20° and module of

6 mm. The number of teeth on pinion is 28 and the larger gear has

52 teeth.

Calculate the following : 20

(i) Contact ratio

(ii) Angle of action of gear wheel and pinion

(ii1) Ratio of sliding velocity to rolling velocity at
(I) Starting of contact,
(IT) Pitch point,
(III) End of contact.

Consider the addenda on pinion and gear wheel as equal to one
module.
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(b) UH I % 3 TG MW W 12 kNm T 54 370 3 16 kNm &1 e
IOl TR ST R | U AT Uh-37Ef aee ghenr ° 39 vered %1 qova
fog wfdere 300 N/mm?2 9T 711 | ER&T Ui i 2 HHd §U 39 99t IR &
A @R AW H A (i) Afman ger Wiww fagr, o
(ii) rfereran sraEq fdee fagia &1 s # g A |

A solid circular shaft made of steel is subjected to a bending moment of
12 kNm and a twisting moment of 16 kNm. In a simple uniaxial tensile
test of the same material it gave the stress at yield point = 300 N/mm?.
Assuming factor of safety = 2, estimate the minimum diameter required
for the circular shaft using (i) Maximum Principal Stress theory, and
(11) Maximum Shear Stress theory.

(¢) T=fafea w afem fewfirt fafaw
Hfere-freq
(i) F-ggred
Write short notes on the following :
(i) Ceramics

(11) Nano-materials
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wvE B
SECTION B
Q5. () fagd-smues & ¥9 # €t Feiiss fawem &1 30 Y TH @i A
Tag ! Tagm-vamatie it v 6 78 o Frafafea Seor o o .
farga-saaes %1 fafiree wfdig = 5 Q em (ohm-cm)
dreed myfd = 15 V fowe g
TR <l Hag T AIEY-FIE &ABA = 20 mm X 20 mm
INFR M FriEs & &9 F1 JTA = 0-3 mm
e ¥ fore Freafafga stfwet @ v Hifse
TAShAT = 2, T ¥R = 55-85, 991 B = 7860 kg/m?
gT 1 2@ H 100% 7 HUB FRRIH = 96540 FAW AT |
I farga-tarafe wefiF ufsen # agrd-geee @ qu Seidis TN o
1 ToET FfT |
In an electrochemical machining process of an iron surface using sodium
chloride solution as electrolyte, following observations were made :
Specific resistance of the electrolyte = 5 Q cm (ohm-cm)
Supply voltage = 15 V DC
Cross-sectional area of iron surface = 20 mm x 20 mm
Gap between the tool and workpiece = 0-3 mm
Use the following data for iron :
Valency = 2, Atomic weight = 55-85, and Density = 7860 kg/m3
Consider the current efficiency as 100% and Faraday’s
constant = 96540 Coulombs.
Calculate the material removal rate and electrode feed rate in the above
mentioned electrochemical machining process. 10

(b) TH 2 x 10° W/mm? vfth-gmar i Ior oy s Sd-sema (Raad
) # =9t | et R | 3 et 10% fFogs it wfe sEwifia 2 2,
@ & F@ Hif e SRd-3EE i A R T AR TeE |9
St |
ﬁﬁ%‘ﬁiﬁwmiﬁﬁq:
FEAT =Tershal = 0-27 W/em-°C
et fafdme Fo = 336 J/em3-°C
e faeg dT9HE = 1455°C
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A laser beam with power intensity of 2 x 10° W/mm? falls on a stainless
steel sheet. Find out the time required for the stainless steel surface to
reach melting temperature, assuming that only 10% of the beam power
is absorbed. 10

Use : Thermal conductivity = 0-27 W/em-°C
Volume specific heat = 3-36 J/cm3-°C
Melting point temperature = 1455°C

()  Irg&val i fafte armdl ot R-srgeaa A @El © faem w@ gu s @ik
T < S rea-seet () i faaem Hif |
Discuss the trade-off between cost and quality considering various costs
of conformance and costs of non-conformance. 10

(@ & X ot T el T f sifeern W w2 | 98 o
50 $H1§ TH HS | IAIed HUN | 39 hA, GHF qd1 qEafad) #1 e

dferent ® fe@mn m B
EaD] drchIfcrsh qaadi | & 1 g (YHUe)
A - 55
B A 30
# A 29
D B 35
E B, C 50
F C 15
G F 5
H G 10

(i) 2T @ difaw |
(ii) e 50 gTS/HeT I Tk THY IR HIT |

(iii) HR-RYAl 1 Agifas & 7 e g FE-ReE W HE B Ffdse
Hife | T 9 Agifas =Eaw A Al FE-RIE F1 IR w1 W
19 fohu & 2

(iv) e 61 & ud sog oot 3 Hifsw |
(aea o wwa fafyr =1 swm i)
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The corporation X’ is designing its new assembly line. The line will
produce 50 units per hour. The tasks, their times, and their predecessors
are shown in the following table :

Task Immediate Predecessor Task Time (sec.)

A - 55
B A 30
C A 22
D B 35
E B,C 50
F C 15
G F 5

H G 10

(1) Draw the network diagram.
(ii) Compute the cycle time with a desired output of 50 units/hour.

(iii) Compute the theoretical number of work-stations and assign the
task on the work-stations. Did you end up using more work-stations
than the theoretical minimum ?

(iv) Compute the efficiency and balance delay of the line.
(Use longest time method)

(e) IR AW HLd g foh i ey =wardihl fafy & s¢ @ 2, fiu v arfssi
T AT H DS T H GEITHE T 6 fore gmmsor favemor Hifse |
(y = aebx; &1 a 31 b foorie &, x aul it T a9 y qaiqarta aim ?)

Iui Hr e | 1 2 3 4 5

wim (3H15aT1) | 40 | 60 | 200 | 700 | 1000

On the given data, perform regression analysis to forecast the demand
for the 60 year, considering that the demand is increasing approximately
exponentially.

(y = aebX; where a and b are constants, x is the number of the year and

y is forecasted demand)

No. of the year 1 2 3 4 5

Demand (units) 40 60 200 | 700 | 1000

SKYC-U-MCHE 11
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Q6. (a) g EUE 93A W 3 faftm e el X 3t Y % #sfiea & e faifea
IHiwe et

Hdd AR A EXCRIIG]

T e (frre) (st /fe)
20 125
5 15 150
45 250
Y 25 300

e wE vgred X 7 ugre 2, @1 IR Hl W H 50 e SER AEd 7Y

Tniféres wefia-getar sia Hifs |

Following data were observed while machining two different work

materials X and Y using a centre lathe machine :

(b)

Work Material Cutting ':I‘ool Life | Cutting .Speed
(min.) (m/min.)
20 125
x 15 150
45 250
% 25 300
If work material X is standard material, then determine the relative
machinability considering the tool life of 50 minutes as criterion. 20

gig Feal w1 Weav T qu fa fofy feifes afvem d o gu @ 1 =
qi=l Feghi I iR s @ shHeg (3rshaor) feman 9 2 -

)

98 3131 98 9137 (FCFS)

(ii) Tee-H-ee fAua fafyr (EDD)
(iii) =Faq A= (SLACK)
(iv) =9 JshHY §HT (SPT)

39 G 3 IR ° F HA-A 3 gpav e 6t i $i smoft 2

SKYC-U-MCHE

Fas | wpau gua (feqi ) | Frea fafy (fei )
A 5 10
B 10 15
G 2 5
D 8 12
E 6 8
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The work processing time and due date of five jobs are given in the

following table. These five jobs are to be sequenced as per :
(1) First Come First Serve (FCFS)

(ii) Earliest Due Date (EDD)

(iii)) Minimum Slack (SLACK)

(iv) Shortest Processing Time (SPT)

Which sequencing rule among these four rules will be recommended by

you ? 20
Jobs Processing Time (days) | Due Date (days)
A 5 10
10 15
C 2 5
D 8 12
E 6 8

(¢) U FHUA U9 S 2 | 99 ) =1 < v T TR R
grft AT @ T 1000/3T8
it AN @ T 500/3HT8
giEdsiier 3uR @ : Ffe 3 anft @ #1 50%

Ife 4y w9 i fRR @FE T 10,00,000 91 fasea 4o (S), S = 4D?, (W@
D Wi 31§ % &9 H) % NIET 95 @I &, Al seh-3a (AH-37™) foreg
Y5 o T sot 1 fopaft geprsal s=ft gift 2
A company is producing pumps. The cost of the structure of a pump is as
under :

Material cost : ¥ 1000/unit

Labour cost : ¥ 500/unit

Variable cost overheads : 50% of labour and material cost
If the fixed cost for the production of pumps amounts to ¥ 10,00,000 and
selling price (S) varies as S = 4D2, where D is demand in units, how many
items will the company have to sell to reach break-even point ? 10
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Q1. (@ () & 7a)i) # =€, wm 3t =@ fogrn 2 fmd | =@ &1 90 F=
2 | Ulg B B FIE AT #, WG Wfded 1-40 kN/mm?2, S A
T 1 Y] IO 0-15 WA §U, EvIH FHYU @IS (I) q«1 Hied H
vtk s FIfTe sl 2@ +1 0-50 mvs i 1fd & w0 fomn s @1 7

¢ 18 mm |

o

(@t famrg “fad 4 &)
e 7(a)(i)
A tube is to be drawn as per the dimensions given in the following
Figure 7(a)(i) showing die, plug and tube. Assuming the metal in
work hardened condition with yield stress 1-40 kN/mm?, coefficient
of friction for die as well as for plug is 0-15, calculate the drawing

load and power of the motor required for drawing the tube with the
speed of drawing 0-50 m/s.

¢ 18 mm |

-

(All dimensions are in ‘mm’)
Figure 7(a)(i)

SKYC-U-MCHE 14
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(i) Ha8 U Wi o ot va amifea i afe aiem = adem

SKYC-U-MCHE

fafem o1, 73 A TR 3:0 mm, R (}) A o 7@ F duaq,
AT 2 2 mm, @& R, = 6:3 um 2 | FHIfRA 20 mm &&18 &+
T (o 7(a)G)) % TaE GEUH % HEE W@ Ed 9un 9 2ied g
At & oft oET Hifse |

65 50
3|5 20 4|0
1 2 3 4 5 6 7 8
- 20 mm >
&7 7(a)(ii)

Draw and label the surface roughness symbol, if the method of
machining was milling, sample length 3-0 mm, direction of lay is
perpendicular to the surface, machining allowance is 2 mm with
roughness R, as 6-:3 um. Also, calculate the centre line average and
root mean square values of surface roughness for the following
measurements {figure 7(a)(ii)} taken over a sample length of

20 mm. 10
nm /7 | 75 30
T 65 &0
3|5 20 4|0
1 2 3 4 5 6 7 8
< 20 mm —>
Figure 7(a)(ii)
15



(b) T THMER gR FHME h @i i fosht it Frefafen swwd & R
If¥es 7T : 8000 IHIS
Y AT ;T 180/
RO AR\ AR H 10%
THER ! TeHT-3Ter e a5t & forg Frferfaa e feg o 2

die a5 1S A1 (3 )
1-999 22-00
1000 — 1499 20-00
1500 - 1999 19-00
2000 3R 309 3fer 18-50

firemalt T AT 1 ST HIA F ST T hl HGgral hl S
Hfe g =wag wE H F it AvTd i gET Hife |

The following information is given for the items procured and sold by a

shopkeeper :
Annual Demand : 8000 units
Ordering Cost : ¥ 180/order
Holding Cost . 10% of the item cost
Following offers are given to the shopkeeper for different lot sizes :
Lot Size Unit Price (3)
1-999 22-00
1000 — 1499 20-00
1500 — 1999 19:00
2000 and above 18:50
Check the feasibility of different offers using Economic Order Quantity
and compare the total annual costs of the feasible offers. 20

() TVIE aTet el & ke, fwior ofv faawor % mem & uEwl Hi wgfse
# gur % T Fot oraen yeue A ygE fasvard @ 8 2
What are the key features of Total Quality Management to improve

customer satisfaction through design, manufacture and delivery of
quality products ? 10

SKYC-U-MCHE 16



Q8. (a) Tr=afefaa srfere fisat 10 foai & & < v wraft 1 & ufeenati A o B
TR 50 318 gt Ieafea fFsft shegex (Rht.) F Frften 3 gfommi =1 zwfq

g
—— afseam A ufskan B
T-ITTEIF JHEA I TET | T-ITETH ThEA! 6! T
1 5 8
2 6 7
3 7 8
4 5 9
5 4 10
6 6 11
7 5 15
8 7 8
9 9 9
10 6 7

31 ufsRaeTl A 3R B & foru orem-srem faemmn dim aftesfea Hifte aon 18
+ft SRau T wa fereft wfshen it Forrmor S & seema 6 se@ 2

Frot 78 ft g =t @ 6 8-S 50 Ienfed ddt. # 5 -srETs @
THA & | Z-3MeeA 1 ST HA B T UhHA1 % fore afteresmn it ifv
TE W6 F  fore o6 wroft gra gran 1 18 3T wheett % faw uw wd g
& | (am oo arferest 1 g Hifse)
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The following data represents the results of inspecting 50 units/day of
personal computers produced by two processes A and B of a company for
the past ten days.

Sample No. Process A . . Process B . .
No. of Non-Conforming Units | No. of Non-Conforming Units

1 5 8

2 6 7

3 7 8

4 5 9

5 4 10

6 6 11

7 5 15

8 1 | 8

9 9 9
10 6 i

Calculate control limits for both the processes A and B separately and
also see if there is need for revision of control limits in any of the
processes.

The company claims that 5 PCs may be non-conforming at most out of

50 produced. Perform hypothesis tests for each process using
Z-distribution to determine whether the claim of the company is valid

for both or not. 20
(Use Normal Distribution table)

SKYC-U-MCHE 18



AREAS UNDER THE STANDARD
NORMAL PROBABILITY DISTRIBUTION

0 Z
Values in the table represent the proportion of area under the normal curve between the
mean (1 = 0) and a positive value of z.

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0.0| 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.1| 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2] 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3] 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
04| 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.5] 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224
0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.7] 0.2580 0.2611 0.2642 0.2673 0.2703 0.2734 0.2764 0.2794 0.2823 0.2852
0.8| 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
09| 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1.0/ 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621
1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
1.2| 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
1.3| 04032 04049 04066 04082 04099 04115 0.4131 0.4147 04162 0.4177
14| 04192 04207 04222 04236 04251 04265 0.4279 0.4292 0.4306 0.4319

15| 04332 04345 04357 04370 04382 04394 0.4406 0.4418 0.4429 0.4441
1.6| 04452 0.4463 04474 04484 04495 04505 0.4515 0.4525 0.4535 0.4545
1.7| 0.4554 0.4564 04573 04582 04591 04599 0.4608 0.4616 0.4625 0.4633
1.8 0.4641 0.4649 04656 04664 04671 04678 04686 04693 0.4699 0.4706
19| 04713 04719 04726 04732 04738 04744 04750 0.4756 04761 0.4767

2.0 04772 0.4778 04783 04788 04793 0.4798 0.4803 04808 0.4812 04817
2.1 0.4821 0.4826 04830 0.4834 04838 0.4842 04846 04850 0.4854 0.4857
22| 04861 0.4864 04868 04871 04875 04878 0.4881 04884 0.4887 0.4890
23| 04893 0.4896 0.4898 04901 04904 04906 04909 04911 04913 0.4916
24| 04918 04920 0.4922 04925 04927 04929 04931 04932 0.4934 0.4936

25( 04938 0.4940 04941 04943 04945 04946 0.4948 0.4949 0.4951 0.4952
2.6| 04953 0.4955 04956 04957 0.4959 0.4960 0.4961 04962 0.4963 0.4964
2.7 04965 0.4966 0.4967 04968 0.4969 04970 04971 04972 0.4973 0.4974
2.8| 04974 0.4975 04976 04977 04977 0.4978 04979 04979 0.4980 0.4981
29| 04981 0.4982 04982 04983 04984 04984 04985 0.4985 0.4986 0.4986

3.0] 04987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
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(b)

eI FTE ST 6! SR B 1 W SAlfsih had AT § HSS Had
it | forern T R e afa o 120 2
i % 2R frefafaa srfesi +i sfieasg fomn mn .

T o1 Hl SEATER °TH = 1600 N

e 9 I Afasl T¢h = 1250 N

BieH Hl HIZE H IIE = 0-25

I efia araeen & fore Ffafea =t sma Fifs
() afd () 99 % TrEaq HRE g

Gi) I (%) aa H e § = 57

(i) 9RO A I

(iv) S ag TR & FRBAH H =TY0 076
(v) STTEIU T % TEeEq HERG a9

(vi) 3T T % e IHIEIU 5

A medium carbon steel cylindrical rod is being machined under
orthogonal cutting condition with an HSS cutting tool having rake angle
as 12°.

While machining, following data were recorded :

Vertical component of cutting force = 1600 N

Horizontal component of cutting force = 1250 N

Chip thickness ratio = 0-25

Calculate the following for the above mentioned machining condition :

(i) Normal force on the rake face

(i) Friction force along the rake face

(iii) Resultant cutting force

(iv) Coefficient of friction at chip tool interface

(v) Normal force on the shear plane

(vi) Shear force along the shear plane
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(¢) U fafmin ot FERIE A, B, C 991 D &1 39 TE Fared ST Idt &
e gl 1 stafdwrfia g5 @mra w8 8 S | T %1 varE i e
FR-TYE & @Rl A= @ TR

A | B T | D
A - | 400 | 500 | 50
B |30 | - |20/ o
& 0 0 - | 700
D 0 0 0 -
WMl H HRE-RYHE & § J48
A B C D

|30m | 30 m ‘SOm |
HIS[E1 @Rt g & |1y
gunfed @t %1 g e |
A manufacturing company wants to arrange work-centres A, B, C and D,
so as to minimize inter-departmental parts handling costs. The flow of
parts and existing work-centres layout are shown below :

A B C D
A - 400 | 500 | 50
B 300 - 200 0
C 0 0 - 700
D 0 0 0 -

Parts moved between work-centres

Existing layout with distances
Suggest a modified layout. 10
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