B.E.
Sixth Semester Examination, Dec.-2009

I ndustrial Engineering ME312E)

Note ; Answer any five questions. All questions carry equal marks
(). 1.(a) Define motion study. State the different charts which are used as a tool of mation study.

Ans, Muotion Study : Motion siudy may be defined as the systematic investigation (i.e., recording and
crivical examination) of existing method of doing a job in order to develop and install an easy, rapid, efficient,
effective and less fatiguing procedure for doing the same job and at lower costs. This is generally achieved by
climmaling unnecessary motions involved in a certain procedure of by changing the sequence of operation or
the process itself

Various charts which are used as a tool of motion study are :

I. Therbligs : Therbligs were suggested by Gilbreth and are used to describe the basic elements of
movements or Bindamental hand motion of the work cyele, Every therblig is represented by a symbol. a definite
colour and with a word or two to record the same. Example : Therblig Grasp has svmbol L, red color und 15
denoted by the word G

3, S LALOL (Simultaneows Maotion Cyele) Chart 1 10is an exiernally detailed feftand right-hand operation
chit. It shows on a commen tine scale the simultaneous minute movements performed by the two hands ofan
cpenitor. Desides bands. the muvement of other limbs of an operiior may also be recorded. The time scale is
represeited by winks (122000 of 2 minute).

SIMO chartis generally used for micromotion analysis of (a) Short cvele repetitive jubs (b) High order skill
jube il finds applications in jobs like components assembler, packaging. repetitive use of jigs and fixtures,
mispection elc.

(). 1. (b) For a particular job 20 observations were taken by a lime study analyst, Check the whether
these number of ohservations are sufficient for £ 5% accuracy with 95% confidence level. Determine the
minimum number of readings required.

Vime in min. {X) 0.06 0.07 0.08 0.09 0.10
Frequency (f) P 3 10 3 2
Ans, Given:

n'=20 nl =2

Ix =20 1x? =126

Time (X) Frequency (f) X Tyl
006 2 . 4
onT 3 3 9
0.0% 16 1] [
009 3 3
{010 2 2 4

p. 1 126
/
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[ s, sample seee tor 93 contidence level and +5%

[ w7

o 105757
e

1= Number of observation
n! - Numberof cveles to be timed,
Yy — Sy of pheervation

ST e Sum ool spjuare of uhservation

(126) - (20)°
20.= 400 X120 720)

L 20
B 1= {n'(126) - 400}
. 400 _
- n'= g =317

5 evele must be taken.

). 2. (a} Discuss the factors on which productivity depends,

Aas. Factors on which Productivity Depends :

Factors Effecting National Productivity ;

i FHuman resources

iy Technedopy and capital investment

i Giovernment regulations

Factors Affecting Productivity in Manufacturing & Services :

i) Product svstem desizn

v Machinery & couipment

ivi)  Skill & effectiveness of the worker

v Produciion vodume.

(i) Human Resources : Emplovees need to be motivated to be productive. Pay alone is not enough; they
need w have good. safe. working conditions and to be recngnized the mnst vital part of the enterprise.

(i) Technology & Capital Investment : Techiology is the major factor is long range continuing produc-
tvity improvement, Government can promote B & D In industries & universation,

(i) Government Regulations : Government can do much to eliminate unneeded regulations and to make
gust-henefit analysis to determine the necessary regulations such as those on health & safety.

(). 2. (b) Distinguish between job evaluation and merit rating. In what way merit rating is dependent on
job evaluation?

Ans..Job Evaluation : loh evaluation is a systematic process of evaluating different jobs of an organiza-
non. Depending upon the characteristics and requirements of a job, job evaluation determines its relative worth
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i anraches a value 1o i, These relative values of jobs assist in deciding wage rates and salaries for different
b

Merit Rating : Merit rating is a systematic and orderly approach to assess the relative worth of an
ermplovee working in an organisation in terms of his job performance, integnity, leadership, intelligence, behaviour
e,

Merit rating determines the extant to which an employee meets job requirements. Job evaluation and merit
rating are two complementary aspects of a sound personnel policy. The first determines a suitable wave
structure for the job and the second (i.e., merit rating), decides the reward on employee should get in addition
to his wages: depending vpon his merils.

(). 3. {a) Deseribe direct and indirect eosts.

Ans. Cost mav be defined as the amount of expenditure (actual or notational) incurred on or attnbutable
o a 2iven thing

Direct Cost : Direct cost is the cost which can be identified directly with the manufacture of product. Tt is
the smount paid or money spent on direct materials e.g., a HSS bit for making a turning tool for lathe; Fe, Ni, Cr,
etc, to make alloy steels.

Indirect Cost : It is the cest which is necessary for the production process but is not directly used in the
product itself. e.g., it does not become an integral part of the product, e.g. cotton waste, greases, oils, sa- Ipa-
per, Cic,

(. 3. (b) A company is producing certain type of circuit breakers. The cost of land, building ete., is Rs.
40,0001~ The variable cost is Rs, 10/~ per unit production. If the sales price of the product is Rs. 20/- per unit,
what should be the minimum production level.

i1 the firm is operating at present so that production is £,000 units, what is the firm's profitand margin
nlsufety?

Ans, Given |
Fived cost F = Rs. 40,000
Variable cost V = Rs. 10 per unit
Sales price 5=Rs. 20 per unit
’ e . > -
: === Margin of safety
160,000+ ]
I
|
& ' fit
g A2
g 800004 BER'
5 Total cost I
] I
= : Sales revenue
i at BO,000
MO0 4= = = = = = Dttt & R
Loss T I
Fixed cost |
i
b
| 2 3 A 5 6 7 B
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Production volume (3

F+ OV =08
'F
=5V
Qpep = jg?‘:% = 4000 units

Margin of Safety,
Margin of safety = Present salzs -Break even sales
[n ratio term,

MUS ratio — Moargin of sali_\-_'
Present sales

Thus, for 8000 units of production
M/S = Production value — BEP production
= B000 - 4000
= 4000 units
In rupees term,
WSS = 4000 = sales price
= 4000 = 20

RO
M/S ratio = 80000 =05
| 60000

Production Volume for Given Point :
Fixed cost + variable cost = sales — profit

F+¥VQ=580~P
F+P
Q_'é',__?'

(). 4. (a) Explain by means of a block diagram how the selling price of a product is arrived at.
Ans.

Selling price

Variable

Break even point

Fixed cost
7

Quantity
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selling Price

s g price of o prodo

Total cost = Profi of loss

| drect iraterid cost
[ Frect Tabwr ¢ost
Evarnihle) direch expenses

Prime cost

. Factory cost
Factor or .
produciion
oy erhessd

Selling ==
owverhead
[hstribution —
averlicad
Selling Adnunistration ——
prive ——overhead

[k & dust €

Frofit or $—
Linss

€). 4. (b) Explain how total cost of inventory can be efficiently controlled by " ABC Analysis" technigue.
Ans. ABC Analysis : ABC analysis furnishes the following information :

1

A-items are high valued but are limited or few in number. They need careful and close inventory
contral, Such items being costly are purchased is small quantity oftenly and just before their use.
This of course increases the procurement cost and invelves a little risk of non-availability.

1 bt sre medivm valued and their nember Hes between A and C-items, Such items need moderate
comtia! Phey are maore important than C—items. They are purchased on the basis of past require-
mients, @ record of receipt and issues is keptand a procurement order is placed as soon as quantity
toiebes re-oder pont

C s e low valued, but maxoimum oumbered items, These do not need any control, rather conrrol-
fing them s uneconomical. These are the least important items like clips, all pins, rubber bands ete.
They are generally procured just before the finish and future requirement of such items is never
calculted.

2 100 -
a =y
o o
£ 9 A
D 4
E
= 70
g 7 c
- Py B
2 HTT A

!

'

i

1o 30 50 100

%% of items ———
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(3. =, (a) Pefine SQC. Discuss in short the practical devices used as tools of statistical control in
industry,

wns. SOC 1 SQC 15 defined as the technique of applying statistical methods based on theory of probabil-
it establish quality standards and to mainkain it in the most economical manner, It is a data driven approach
amd = apphecable o ouizoine products like durimg shipping,

*ractical Devices ased as Tool in SCHC

1. Histogram : [t 1s o representation of distribution of variable data represented by a series and equal
widhh columns af varving height 1tis used for visual communication about process and for helping in making
dhecisna about where w ocus the effort for improvement.

2 Control Chart : These are basically line graphs with contrel limits that record the number of defects for
cach perwnd (shif, weok ete). These are used to monitor the performance or ongoing process and to get a
working i advance 1o prevent the manufacturing of defective parts.

3, Searter Diagram : 1is a graphical technique for studying relationship between two scts of associated
L ATH

4. Pareto Chart z 1 is a technigue of arranging data according o priority or impertance and using it in the
probilent solying framework. This helps to find eut important few from many trivial,

5. Coause & Fifect Diagrams @ [t represent a relationship between a given effect and its potential cause
and s sed as ool For probdem solving. 10 s ased o identify the potential root cause ol the problem.

). 5, (h) Discuss adyantages and lmitations of acceptance sampling? Discuss single and double sam-
prhing s,

Ans, Aceepting Sampling : Uhis statistical sampling procedure purports to answer questions such as
Dbare the supplher’s goods 1o be accepted or reject. (i7) It accepted. what kind of risk do we incur in terms of bad
it

Acceptance sampling is drawing a small component or items from the lot for inspection and checking its
aeceptalahin

Advantages of Acceptance Sampling :

1 It reduces the cost of inspection,

2 Itreduces tiredness among workers,

i Many of the acceptance tests require destructive testing of the item and therefore a sampling
procedure is must in such cases.

4 The acceptance sampling procedure either accepts or rejects the incoming lot in total. Such an out
right rejection of the lot by the consumer often results in remarkable quality improvement on the
supphicr side.

> Acceptance sampling makes the inspector carrying out sampling inspection more responsib!~ to-
wards his gob. hecause a mestake in caliing an item good or bad way decide the aceeptance or rejer tion
of an entire consignment rather than that of only one item. This greater responsibility force: the
inspector oo do better jobs

Limitations of Acceptance Sampling : o ceriaim cases V00% inspection is unavoidable. Forinstance in
Nuclear Power Mant cquipment and accessories 1o the smallest value or conduit need to be inspected for
ceiadive e TG basis, We cannot afford 1o take a sample and based on that accept a consignment, becanse,
lvaeyer tsghi a sampling procedure, there is still a chance that few defective items might enter into the nuclear
per plant, Pherefore only 100% inspection can ensure the requirements of nuclear power plant,
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Bouble Sampling Plan : [t consist of taking first a sample of size ny and inspecting it for defective. If the
mumber ot defective is less than or equal to the cut-ofl number ¢; then accept the lot, ifthey are more than ¢35,
reject the lot, 1T the number of defectives are in between ¢) and ¢ than take another sample of a different size
i~ the number of defectives in the combined sample of ny +n; is less than or equal to ¢, accept the lor;
otherwise regect i,

Single Sampling Plan : In sigle sampling plan, a lot is accepted or rejected on the basis of a single
sample drawn from that lot

(). f. i) What are the various strategics associated with aggregate planning?

Ans. Apgregate Planning : The aggresute plan is made within the broad frame work of the long-range
plan. Usually, the plannmg horizon for such plans ranges from a month to a year.

Various Strategies associated with azeregaie planning are |

it Owertime and undertime,

iy Hiring and lay off: working single or multiple shifts.

{ith Carrving inventories to meet the peak demands.

tiv) Having backlog of order,

vl Sub-contracting to other companies,

ivi) Turning down to some sales demands.

lach of these stratezies has a cost factor associated with it

(). 6. {b) What is forecasting? Explain the different technigues of forecasting.

Ans. Foreeasting : Forecasting means estimation of type, quantity and quality of future work, e.g., sales,
ele. It represenc a commitment on the part of the sales depanment and each of its divisions of expected sales.

Technigques of Forecasting :

{u) Extrapolation : it is the easiest method of forecasting. 1f sales or production capacities needs in the
passt vears have been 8590, 95 units, then in the coming vear we would expect a sales/production capacity
reguarement of [0 units as illustrated in the fig. ziven below ;

10D s s i s o e

it RS St R

O === ——————

Siales ————n

L e

2000 2001 2002 2003
Year ——
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(h) Moving Average Method : This is a discrete averaging method where periods in the past beyond a
certain number are considered irrelevant for the analysis.

Example :

Months Sales Unit

Jan.
Feb.
March
Apr.
May
June
Tuly
Aug.
Sep.
Oct.
I'otal of 10 months = 540} units
_ 540

10
Now. if the observed sales for Nov. happen to be 60;

_ 540+60-54
= 10
{¢) Forecasting by Exponential Smoothing : [t can be expressed as,

2EB BN E 88

Iorecast for Nov, =54

The forecast for Dec, =55 units.

Fo=aD_ +(1-a)F_;
Where,
F, = Forecast for the period t,
13,_y = Demand for the period before ¢ i.e. (1—1)
Fi_ = Forecast for the period (t-1)
o = Smoothing factor

2
- (Number of periods in the moving average + 1)

0. 7. How value engineering helps to improve productivity?

Ans. The motion of "value' is intimately connected with that of wealth. The word 'value' has two meaning;
value snmr:timcs EXPIess :

(i} The utility of some particular object.
in) The power of purchasing other goods.
Value differs both from price and cost in the sales that it is the cost proportionate to the function, i.e.,
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Function|or utility )
Crst

Value =

it ean therefore be seen that the value of a product can be increased eiiber by increasing its utility with the
s st Tor the same function.

Function specifies the purpose of the product or what the product does, what is its utility, etc. There can
B thirewe functions of a product, namely ©

ty Prmary function
i) Secondary function
piey  Tertiray function.
l'aking an example of 'painting a merchant navy ship’; the primary function is to save the ship
agamst corrosion & deterioration, The secondary purpose is to make it recognizable i.e., from the
colour one should be able to identify the company it belongs to. The tertiary function is to impart or
brilliant appearance. In all to increase the productivits.

). 8. Write short notes on the following : _

(i) Produoet Live Cycle )

(i) Data Flow diagram

{iii}  Organizational and information system structure.

Ans. (i) Product Line Cycle : It is important to understand the various phases in the life-cycle of a
preluction system. Life cycle of production has different phases, which are same as that of human beings, We
can ety eisht distinet phases fig,

1. Binh of production system.

2 Product design and process selection.

i Desizn of the system.

I Maximiziag of the sysiem.

5. Slart up the system.

i System in the steady state.

7. Hevision of the system

&, Termimation of the system,

Some tvpical products at various levels of produet life-cyele are shown.
i Declining

. | Lo 1 Drop in
Slow Initial ) 1 Crowih Saturation P
e Cirowih ! Rapid .‘__1,,"5 —'5": oul put
Cirovwth | | I
e 1 |
i ] i
] 1 | I
] 1 1 I
I ] 1 I
o . I i 1 i
lulstsi Presclit Pesigning i i | X
cvotwvived desivn syslem I : : I'
I ] 1 |
I ] i 1
I ] i I
N, M- I l 1 1

fe—— & mumihs  ——3{

Lo 3 yenis
b

Timt —
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{ii) Data Flow Diagram : A flow diagram is a drawing or a diagram which 1s drawn to scale. It shows the
relative position of production machinery, jigs, gangway and marks the paths followed by men and material.

Steps in Drawing a Flow Diagram :

(11 Draw o scale the plan of the work arca

iiiy Mark the relative position of machine tools, bench, store. racks, inspection etc.

iiity From different observation. draw actual movement can be marked in different colours.

@ <=0

R

e

N

{iii) Organizational and Information System Structure : Management information system may be de-
tined as a tormal methoed of making available to management the accurate and timely information necessary to
fucilitare the decision making process and enable the organisation's planning, control,

Ubjectives
i1 The provide the desired information available in the right from at the right time.
{ind Toosupply the desived information at reasonable cost,
iy Tokeep the information up to date.
tiv) Tostore important and confidential information properly.
Function of an Organisational Information System :
Dretermination of information needs.
Informution gathermg,
Information processing,

Infonmation wilization,
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