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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 (QCA) Booklet must be clearly struck off.

SKYC-U-MCHE 1

Optional Province - optionalprovince.com



Q1.

(a)

(b)

(c)

wUs A
SECTION A

T W 9184 & 9k o+l fogst 9 W a1 B r B, h $96 & /90y W
IFh & g I AR FEfm &fes 5o P @ o 9 @ | fag i &5 p,

2
W'\’fihh‘h 3 oirer ol 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
the wheel. Show that P is slightly greater than W. 1}r2rhh h |

T MR T TH =fshehl oft 8 5 ® 70 mm, 80 mm @1 50 mm B3 gt
W 6 kg, 5 kg AT 4 kg & T ZAAH HAW: 45°, 135° 99T 240° HI
feafeai w & | wofra feufaad x-o@ it fem & Fdw T @ amed faen & o
T 8 | Wifas dged % o savas 85 mm Bsw gt W wfagemm i o
T |

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.

T& TR 8 A1 6 25 m/s & 97 8 T a1 6l Hag ¥ ST A @ R, Th
yeeR fir oo wren @ i sk it e 5 Ghve % W A ot R | |
%1 AT 340 m/s WHA §C TeaR i HaT8 39 HI T4 HITC T TeeRk Y e
ST R |

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.
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Q2.

(d)

(e)

(a)

et ¥ U #1 R HEE 8 2 FCC foea T=m1 &1 wmvdi 3
TOTR ST T |

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

TH 2.0 cm FE F 15 m dF IR & & =1 o=l safeq ¥ @ S 2 |
TR % g W @G & IfFd &1 9% 20 kg 2 | I w9 & wgrd =
Tl HT976 2 x 108 kg/em? &1, a1 W9 K i< nfa = 9fd fme o
gfterfera FifsT |

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.

o 2(a) #, AB & 3 ©8 7, CE, 20 mm H %I $HG I S a0
DF, 20 mm 418 i dfd & @ & | 92 81 A f&se & 991 30 kN %1 T ¥R
W3 B8R B W o @ 2, A 3 3R dfe i el & yfded q91 A |

wfafsean sma i |
fean T ® : E = 200 GN/m2 @91 E_ = 100 GN/m2

uyu E

T 30 kN

|

A° ‘I' 3 -
f—1 m—i¢ 2m I 1 m —
1 &
M) — R f v
Yt B
o7 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

Tuuu E 20 kN

k— Steel rod
1m

A° J’ < -
f—1lm—e—2m 1m —
1m

«— Copper rod

F
Figure 2(a)

(b) U U TER H YAH YN hl da$ 350 mm B | e gud goiv erw @
25 mm $1 gl W =g ¥ G g 991 F90 Yo PO FF W gnRg |
i W 250 N H1 91 & 91 eI 7ig &l 99 25 N B | 3 i) 1 o
= 225 rpm W 125 mm 2, @ Fr=fafeaa = afefoa Hifse .

(i) TER & i 99 =i 55 mm 33 T B/

(1) 99E

(iii) TTER I AT

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) itz fagug & sgamad WM B4 & o Fwen hi fga= fifse qon o
Tagrarg & = @i A oft faaem Hifse St sh swfa = difa =@ 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) # @it Grgehla sl &1 o9 T[T 0-2 B | F1 25 kg I §A, CH
A F SR I TE R HUT, Gged § T, 1 I8 361 S1e1 8 6 A = F=
A ¥ qY B H a@ I A TE Th 9@ ? 25 kg H A [eh & HATA W
o @1 & T T 79 39 guen i auae™ 9 9d @ |

15°

100 k/ B
———25 kg

i | 50 kg

PP LPOLALALELELL L LA AL AEALLLA

NOUNOANNNNN NSNS N NSNNANNNNYN

——— 0.6 1 ———————
a7 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°

™ |

e—— 25 kg

T77777 7777777777777 7777777777

NN N NN NN NNNNNNONNNANANNY,

< 06 m———>
Figure 3(a)
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(b) Tl Sfde 1 g TH Wi G T fag W AR B | wfewelt s o
qe feomd o 3(b) ® Uk Ufqeer 39 W g9t W R | 39 a9 W Ui Hi
gfiesfora I St 6 38 o/ +1 15° % S g udt 1 fen # guER ww
fen m A

.

\ Py = 20 N/mm?

qb— 1

P, = 80 N/mm?

7 q= 30 N/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?
q A
P,=80 N/mm?
Py {

T 7 q=30N/mm?

\sz

Figure 3(b)
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(¢) Udlge, SHIEC AU We-AIgE i GEW-ELEA qgn AqiGe N feEE
HIfT |

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

Q4. (a) 2 IFadfera firR (B9 #) &1 g HI0 20° A IHEE (ATSS) 6 mm 2 |
fafrm o gfal i g 28 qur 92 frr 9 52 gid # |
ﬁm%%aaﬁ’rmﬁﬁq:

(i) W9 FII
(i) e 9fEd o fufem = fomen o
(iii) TYUT 9 3R Ufem A 1 I
(I) €9 & Y 1,
1) o= fegw,
(I11) F9eh ! g1 W |
fafem 3 firr e W @1 v e (AiesE) % S 9 AT |

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
(i) Angle of action of gear wheel and pinion
(iii) Ratio of sliding velocity to rolling velocity at
(I) Starting of contact,
(IT) Pitch point,
(ITII) End of contact.

Consider the addenda on pinion and gear wheel as equal to one
module.
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(b) TUH 3@ & 3 TG IHR W 12 kNm T 54 3701 3 16 kNm &1 Uad
AT TR @ R | T WH Uh-39&1T a5 e § 39 g %1 e
forg wfdsiet 300 N/mm? 9T T/ | &t Uik 1 2 WG U 36 94 99
FAAH AEAEF AW K Ahe (i) Auhad ged Uiiee fagi@, aon
(ii) Aferehem oEqul Sfdee fagia 1 s #d g Hifse |

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?2.
Assuming factor of safety = 2, estimate the minimum diameter required
for the circular shaft using (i) Maximum Principal Stress theory, and
(i) Maximum Shear Stress theory.

(¢ Tr=feafas w dfem femfort forfigu -
gfereh1-Rreq
(i) -
Write short notes on the following :
(i) Ceramics

(i1) Nano-materials
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wuE B
SECTION B
Q5. () fagd-smwes % ¥9 # Hiftaw Feiss fawem &1 39 Hd Y T @R A
e 61 Fre Tt Wi shen 61 el frefifen Sao o
faga-smges #1 fafire gfelig = 5 Q cm (chm-cm)
dreest AMqfd = 15 V fowe am
TR <l Tag T AIEY-FIE &AFA = 20 mm X 20 mm
INFR M FEREs & §9 F1 JTA = 0-3 mm
e ¥ fore Frefafaa stfwet & w=m Hife
Gl = 2, TWHTY ¥R = 55-85, 991 O = 7860 kg/m3
g i 2&A1 H 100% a1 F2 i = 96540 FAW WA |
I farga-ramfie wefivm sl & genedguesr @ au eSS &
1 oET Hif |
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 = 15V 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? vfr-gman i oor fFogs s Sdi-sema (Raad
) # =9t | et R | 3R et 10% fFogs 6t ufe sEwfia 8 2,
@A 7' 7@ Fife fF Fd-sEE H gag fmar oma 9 e W 9Ed
et |
ﬁn%ﬁaaammﬁﬁq
FEHT ARl = 0-27 W/em-°C
e fafsre e = 3-36 J/em®-°C
T fermg AT9HE = 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.

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

(c)  rgEyal i fafte @mrdl it M-srgEva i arml R/ fawr @ e e o

Melting point temperature = 1455°C

e % W9 srger-seet (gfae) i e Aifs |

Discuss the trade-off between cost and quality considering various costs
of conformance and costs of non-conformance.

(@ w m X ot T deeh T f e W w2 | IR o
50 313 T W2 H IcAIed O | 3F HH, GHF 91 QHatadi w1 f=ifed

dferent o feamen m #
Eap] drchlicreh qaadi | & & Y (YHUs)
A N 55
B A 30
¢ A 929
D B 35
E B, C 50
F C 15
G F 5
H G 10

(i) “eash IME difau |

(i) I 50 g1 /=21 1 <k THY IREHfad Hf |

(i) HE-RIA FI Agifas g& Ta e qon FE-RE ©FE = Gffe
HIfre | =0 3 Agifas =Han @ ifus FE-RIE w1 IR w5 W

(iv) &Te 6l 281 g dog feot 37 i |

SKYC-U-MCHE
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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

(i) 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) 10

(e) I8 WG Ld g foh i e =wardihl fafy & s @ 2, fiu v i
WA H B3 WA H qAHH @ & e g ey Hifve |
(y:aebx;aﬁaﬁbwg,xaﬁaﬁlWWyV@ﬁmﬁﬁqh%)

e K g | 1 2 3 4 5

wim (3H13a1) | 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. 10
(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
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(a)

(b)

Fg @Ue uefA W 2 faft = gergt X 3 Y & asfae & e fifea
Jifere firet -

Hdd AR W ETCRIIG]
Frd e (firre) (st /fre)
X 20 125
15 150
45 250
Y 25 300

afg & g X uee v R, At SR i 3w 50 e smum W g
TTuférer aefiea-getar s Hifs |

Following data were observed while machining two different work
materials X and Y using a centre lathe machine :

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

uig Feawl w1 Weeav w9 aun faa fafy feifea aifoes 4 e g @ 1 =
qTEl Hedehi Sl IR Al ¥ HHag (FHA) fapan T 2

(i) UBS WA YgA A (FCFS)

(ii) “ee-8-eg f¥a fafy (EDD)

(iii) =gAFa9 AfIe (SLACK)

(iv) =IIq9 TshHUT F99 (SPT)

39 G 39 IR ° F A i spav g 6t i 6 smeft 2

Fas | whnu gy (fedi #) | Frea fafy (fei )
A 5 10
B 10 15
C 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 :
(i) 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

(¢) Uk Ul U9 9T B | U9 s HTEAT S AT e TR R
grft EFTE @ T 1000/3T8
gtk @ @ T 500/3%F1%
gfEd-siier 39l & : 4fies 3 annft @ +1 50%

If2 49 w9 H f8R @™ T 10,00,000 B 9o fasRa ge9 (S), S = 4D?, (@@
D | 31§ % €Y §) F AIEY 9¢d @ 7, A I35 (aH-31@m) fog 7
TEe & fore Soft i foheft sereat st Bl 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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Q7. @ () T 72)6) ¥ =K, wm 3R =@ fearn mn 2 e 8 =@ w1 HH0 w=
2 | Uig H B FIE a1 F, WG Wfded 1-40 kN/mm?2, S A1
T 1 HYO] UM 0-15 W §U, AvIH HYU @IS (S) q«A1 Hied H
vifh a0 FIfSTe sl 2@ *1 0-50 mvs i fa & w0 e s @1 7 |

¢ 18 mm |

<=

(g4 famme ‘o 5 &)
7 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)
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(i) Has GEUuA Wi i ot wa amifea iy afe wsiem w1 afewm
fafem o1, 73 A TR 3-0 mm, @R (}) A e 9@ F duaq,
AT 2 2 mm, @& R, = 6:3 um 2 | FHIf6d 20 mm &9 &+
T (o 7(a)Gi)) F T GEUH F HEE W@ fEd 991 9 qied g

SKYC-U-MCHE

At st oft o i |
nm /7 L 45 30
T 65 50
315 20 4|0
1 2 3 4 5 6 7 8
< 20 mm >
97 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

AP
| N
% oo | 7
1 2 3 4 5 6 7 8
<« 20 mm >
Figure 7(a)(it)
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(b) T THMER gR EHM @i i fosht i Frfafen swewd 4w R
aifiess wim  : 8000 T
ST N ;T 180/37eW
g ANTd ;. "Rl S ATd 1 10%
THMER ! ITeAI-3Ter e argst & forg Frferfia e feg e 2

e | THIE A (%)
1-999 22-00
1000 — 1499 20-00
1500 - 1999 19-00
2000 3R 369 3fereh 18-50

Tt e AT 1 ITANT H F ITHI-IA T hl Hagral hl i
HIfT a9 =FaEd TEdE! I FA AT ARG D G HITC |

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 (¥)
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

() TUIE aTet 3eTel % ke, fmio ofv faawor % mem & uEwl Hi wgfe
# gur % T Fat e yeua i ygE fasvard @0 g 2

What are the key features of Total Quality Management to improve
customer satisfaction through design, manufacture and delivery of
quality products ? 10
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Q8. (a) F=fafRan e fset 10 i & & St v oot 1 @ ufsened A 3 B
T 50 $1s Ut Ieafea fsft shegex (R.ht.) F Frfteron 3 gfommi 1 zwfq

g
——— gfseam A gfshal B
-3TETH 3HIA H TET | N-FTIETH THEAl I G@
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

g fshaneti A 3R B % fou sremi-stem faw @ afiefaa e aon I8
ot 2fgu fo = foreft wfsean <1 Feor i & seama 6 S&@ 2 |

Feqt 7 i g FA 2 o6 srg-a-se 50 Ienfed fE. § 5 R-sEETs B
THA § | Z-3TMEA 1 3T HA B TeIH UHA1 % fore afteesn @it hifv
TE T i o forw o6 ot g gran i 1 3 whemed % fou A @ 2
& | (amr oo aifers @y i)
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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 / 8

4 5 9

5 4 10

6 6 11

7 5 15

8 7 | 8

9 9 9
10 6 7

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)
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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| 03159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

10| 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 03770 0.3790 0.3810 0.3830
12| 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 04279 04292 04306 0.4319

15| 04332 04345 04357 04370 04382 04394 04406 04418 0.4429 04441
1.6| 04452 04463 04474 04484 0.4495 04505 0.4515 0.4525 0.4535 0.4545
1.7| 0.4554 0.4564 04573 04582 04591 04599 04608 0.4616 0.4625 0.4633
1.8| 04641 0.4649 0.4656 04664 0.4671 04678 0.4686 0.4693 0.4699 0.4706
19| 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767

2.0] 04772 0.4778 04783 04788 04793 04798 04803 04808 0.4812 04817
21| 04821 0.4826 04830 04834 04838 04842 04846 04850 0.4854 0.4857
22| 04861 0.4864 04868 04871 04875 04878 0.4881 0.4884 0.4887 0.4890
23| 04893 0.4896 0.4898 04901 04904 04906 04909 04911 04913 04916
24| 04918 04920 0.4922 04925 04927 04929 04931 04932 0.4934 0.4936

25( 04938 0.4940 04941 04943 04945 0.4946 0.4948 0.4949 0.4951 0.4952
2.6 04953 0.4955 0.4956 0.4957 0.4959 0.4960 04961 04962 0.4963 0.4964
2.7| 04965 0.4966 0.4967 04968 0.4969 04970 04971 04972 04973 0.4974
2.8| 04974 0.4975 04976 04977 04977 04978 04979 04979 0.4980 0.4981
29| 04981 0.4982 04982 04983 0.4984 04984 0.4985 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)

g HIE 3T 61 AeHHR B H1 A difesh had Fa€dT § HSS
3o & foen e 2 fomee fa =i 120 2 |

Ty % 2m Fefefaa sifwet #i sifvergeg foman mn
FdT g1 H FEATT TeHh = 1600 N

A o 1 Afdst g2 = 1250 N

Bl 1 AR H I = 0-25

I wefie araen & fore Ffafiea =i sma Fifs
G) 0 (F) 99 F TrEad HRE a9

Gi) Ffa () a1 A fozn & av0 77

(i) ROt A I

(iv) S U1 IR % AAHAH Hl TN OTh

(v) IIEYY G % TTEeEad HEW §

(vi) STTEIU G & Y FIEIU oA

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

(ii) 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 fafmio Foft FE-RI A, B, C 991 D ! 39 @@ Fafed 1 IEdt 2
e gl 61 srafdwrfia s%= ara w8 8 ST | IEE % vETE i dseE
FTH-TIH HT @reh fi= g TR

A B C D

A — | 400 | 500 | 50
B [300]| - | 20| o
& 0 0 - | 700
D 0 0 0 -
THHET H1 FE-LYE & §19 a8
A B c D
(30m 4 30m L 30m
HIS[E1 @Rl g & |y
Giferd @Rt 1 ged iy |

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

A B C D

ISOm 'BOm |30m |

Existing layout with distances
Suggest a modified layout. 10
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