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ABSTR ACT

Thie ie 2 report of the training under Work Term I
undergone by me at /s ISGEC LI,, Yamuna Nagar, This report
contains the observations, analysis, conclusiong and
recommendations made thereof for the following assignments
that were carried out during the training -

(4) AKC Analysis.

(44) Inventory control for Welding Stores.

(841) Study of Utilisation of Machines in the Machine-shop,
using Work Sampling Technigue.

(dv) Study of Utilisation of CNC Gas Cutting Machine, using
Production Study Technique.

(v) Stwly the existing system of booking of welding congumables
on jobs in Structure Shop and propose a better system,
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Q'IAPTEH - !-
g | Indian sugar and Gensrsl Engineering Cormn, (ISGSC) is the flagship
company eof the ‘Saraswati Industrial Syndicate Ltd'. The syndicate was

established on Jaruary 23, 1933, with twe Sugar Mills of feur hundeed
tonnes per day came crushing capacity at Yamums Nagar and Neoli( UP),

A subsidiary in the name of *THE INDIAN SUGAR AND GENERAL SNGINESERING
CORPORATICN * was incerporated on Jamaary 19,1546, The main object of the
subsidiary wes Machinery manuf acturing, in the year 1962 SARSWATI SUGAR
MILL 2ND ISGEC" were amalomated te form "THE SARASWATI INDUSTRIAL

SYNDICATE LIMITEDS,

Anether gubsidiary named ®I658€ JOHN ~THOMPSON LPL,."™ was formed in
1965 for depicn ,Smgineering and sale of different types of beilers and
pressure - vessels and the same has been amelgmated with®Fhe SISL%, wee.f.

July 1,1973. IJT was eriginally fmes in collaberatien with John « Thempsol

of U, X, (new Clarke- Chapmsmn),

The Orginisatienal structure of SIBL is =s shewn balow -

SISL
H
1----‘—-1—--r ------ ‘-ﬂ_---——Fﬁ—-——-----
. ’ . . ’
SARASWATI SUGAR ISGEC 18GEL U.P.STEELS SARASWATI
MILL(YAMUNABAGAR) (YAMUBANAGAR) — JOHN-THOMPSON . AGRICULTURAL
(CALCUTTA) > FARMS
L]
L]
: :
MUZAPTAR NAGAR SHATAPUR (M.P.)
(U.P.)

Brench Offices at :- Bembay, Dalhi, Madras and Calcutta,

1.2 HISTORICAL BACKGROUND OF ISGEC.

ISGEC was conceived during Secend World War, when shipping difficulties
made it impessable for sugar industry in India te ebtain replacement and
spares. The company stared its manufacturing activities in a very medest
factien in 1950, There wers just 20 werkers nngmo first order received
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was for the manufacture of Brass Screws, Since then ISGEC has leaped and

jumped to become the leading fabricatien unit ef Nertherm India.

Initially the compangds activities were confined te sugar machinery
manuf acturing, There are several sugar plants that have been supplied by
ISGEC . Diversificatien of productien was started im 1960, when an NyFXEmERI

agreement was signed with Jehn - Thempsen eof U,K. fer manufacture of
Industrial beilersznd pressure~ vessels, Cthars are ’

1963 - Agreement with Kawaseki of Japan fer the manuf scture of cement

mx machinery,

1964 ~ Agreement with Farrels of USA for the manufacture of sugar mills.

1966 « Agreement with Jehm $haw & sens of UK fer the manufacture of
Hydraulic Presses.

1567 - Agreement with Jehrn Thompsen (new Clarke Chapman) of UK fer the
manuf acture of Thermal power station boilers upte 200 MW.

1968 - Agreement with Brous of UK for manufacture of Blate - Hending and
Levelling Rells,

1986 -~ Agreement with M/S Revetta of Italy feor wmenufacture of M2CHANICAL
PRESSES.
To day the company is preud ef having kept a clese mntaeﬁ threugh the
years of grewth with many dynamic engineering and censulting erganisatiens

world=-wide.
ORGANISATIONAL SETRUCTURE OF IS55C.

ISGEC has nainely twe divisiens , the GENZRAL DIVISION & THE PRESSURE

VESSEL DIVISION, Fouudry divisien comes urder the @eneral Divisien ,

{Chart on next vage )
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(») MAJOR PRODUCTS.
Genersl Division ¥u ¥ has a wide range of preducts through its

three sub divisoms vig, Foundry Sub Pivigien, Industrial Machinery
Group, and Machine Teel Sub Divigienm,

1)fro Machine Toel Sub Bivisien the major products are ?

- livdraulic xracuns presses -
« Place Bending and Levelling Rells.
- Welding Retaters and Manipulatoers

« Press Brakes
« Brigueting Prasses

=« Mechanicz] Presses (being produced for the first time in India)

ii)Per Industrial Machdnery Croup ;7
= Steel plant equipment
= Cement plant egquipment

= Sugar plant equipment

e Woad working machinery - log ,Pealing Lathes, Hot-Platten Press-
es

- Vemier Callipers

= Steekers , ttc,

1ii)Per Foundry S$ib Divisien.

- Grey and Alley Iron castings , €opper and Brass castings.
(e) PRODUCTION PROCE3 S FOR THE MBSD.

The productien precess is explained below ia the flew chart.

ORDER RECEIVED BY
CONTRACT

PURCHASE ORDER TO COM{ERCIAL
DEPARTMENT FOR LOOKING INTO

COMMERCIAL TERMS,
oRDER Is wITHOU® \ngn WITH SOME OR

ANY nxscmmcz e THER DISCRAPANCY

+

@ CONTD -




SEEKS CLARIFICATION
FROM CLIANT

QRDER ACCRPTANCE

TO CLIENTS/COPY TO
CONTRACT DEPARTMENT

g

1SSUE OF WORK ORDER BY
CONTRACTS ALONGWITH
MANUFACTURING DRANINGS,
INSPSCTION PROCHDURE,
AND ANY SPECIAL INSCRU-

CTIONS
y

A

DRAWNINGS N ALL 8HOPS,

PLANNING , INSPRCTION EIC.

Y

ORDER PLACE=
MENT FOR
B0UGHT-JUTa

MANTPACTURING STARTS

FEBRICATION /CASTINGS

N

Y

PINAL INGPECTICHN

¥

PRESEING AND PAINTING

¥

RE~-1857 SCTIOR

4

HANDIWG OVER TC D2SPATCH

X

FINAL DESPATCH

- Y
PREPARATION OF BILLS PY
2

MACHINING /8.R./AGSEMBLY | %X

FOLIOW UP OF Riluass OF FINAL
PAYMENT BY CONTRACTS DEPARTMENT

(S.R. ~STRESS RaLEI-
VING)



MANUFACTURING PROCESS

FOR REVISED ESTIMATE

DRAWINGS FROM CONTRACTS DEPTT.
TO PLANNING AND BOM TO C.C.DEPTT.

| (CeComCost Contrel)

ISSUED TO VARIOUS SHOPS,

A

INSPECTION FOR MANUFACTURS

i

\ Y

=
=8

r

,brmc.wum

UNDRY | 7 |MACHINE SHOP |—<—(4)—
r—--———F——-— i T N
REPARATION | | |PRIORITY I;mm ] E MAT, ‘
CASTINGS | BY SHOP I/C ROCESS PLANN-
; i 3T PRASIING ROM CUTTING
ISP ECTION | | |MACHNINING AT DIFFSRENT ”'n’.;w" crxu“m T
}_ 4, ¥ T « STRAIGHT-
s S IS L LS B . |mNING AND
wnd ”;}—r~ FINAL INSPECTION | ROUTE CARD AND | [GAS -CQUTTING
. ——] INGENTIVE TIME | 7,
e S5 N mmn&n FITTING &
LANNING
['N D"”""" OR lﬁﬂ LXly.5. DEPTT. —
: |RESP BCTIVELY |2
r l ¥ DRESSING
, *
|TO MACHINE | 2
"'@ «—|sHop l PINAL INSP
s | ' cTION
|
| ‘\ “\ .
I i —-—-—-—-—*—-—-—J r
r ! oR TO ASSEMBLY
|
Sl v
BOUGHT OUTS | —> ASSEMBLY SHOP ~
FROM STORES 7
ASSEMBLY IN VARIOUS
STAGES
.
INSPECTION |
Y




The productien precess starts only after the contract has been

alletted to the company as a result of efferts put in by the Sales
Department, The line of action followed by tha sales Department teo

bag as many contracts as pessible is as shown belowi~

KEEP TRACK OF NEW PROJECT ANNOUNCEMEWTS, THEIR |
LIKELY CONSULTANTS AND ITEMS OF INTEREST TO THE \T(Acrxvx'rxu BEFO-
COMPANY RE RECEIPT OF

BNQUIRIES)

1)T0 GET REGISTRRATION DONE ,IF REQUIRED
i1) RE-VALIDAION AND UPDATING OF REGISTERATION
FOR DIVISION’g PRODUCTS SO THAT THRY RECEIVE
ENQUIRIES OF RELATED PRODUCTS REGURARLY

}i’
|_RSCEIVING ENQUIRIES

] |
STUDY TECHNICAL AND COMMERCIAL CONDITIONS OF |
" { |
PREPARATION OF SSTIMATES BASSD ON THZ PREVAILING 1

ST

MATERIAL PRICES,AND FABRICATION AND MACHINEWS CO
| TRANSPORTATION BTC.

¥
ATT:ND TO TECHNICAL AND COMMERCIAL DISCUSSIONS WITH

THE PURCHASER/CONSULTANTS OR SSNT CLARIFICATIONS, IF
__ANY

!

4
TRY FOR ORDER

v :
| ORDER IS RECEIVED |
;

1) RECEIPT OF THE ORDER IS ACKNOWLEDGRD ’

i1) CONTRACT DOCUMENTS SENT TCO CONTRACTS DEPTT.
FOR ORDER SXECUTION

Besides,this there are other activities such as :-
1)Te expedite first advance payment

11)If there is any change in scepe of work,settle revised price
and delivery with the purchaser/censultants,
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(b) MAJOR PRODUCTS OF THE DIVISION

i)Pressure vessels |

« Heat Exchangers

e Distillatien celumns and towers

- Auteclaves

- LPG /ammonia and Liquified gas centainers,

- LPG/Chlerine storage and tran:pertation tanks and spheres
=Galvanasing baths

e Class I vessels in stainless steel ,Nickél and other special

materizls.
ii) =« Beilers and Water Treatment Plants.t-
« Shell beilers for oil/cesl/weed firing
=Water tube beilers for oil/ceal/gas/Pagasse

- Waste heat recovery beilers

« Water treatment Plants for Industrial Applications.

o Deaeraters.

(c) JOB ORDER EXECUTION SEQUENCE FOR PRESSURE VESSEL DIVISION.

IIICRIPT OF CLEAR 0“!'

Y
REPARATION OF TECHNICALRY,

) ¢ CLEAR AND MANUPACTURING DRGS.
T
DRAWINGS TO FLANNING APPROVAL OF DRAWINGS FROM INSPECTION
AND ENGG,DEPTT. FQR NGENCE /CLIENT :
P RE=-PLANNING
Ne

FLOAT BNQUIRIES/ARRANGE RECEIPT OF APPROVED DIAHMSI
QUOTATIONS FOR MATERIALS 7

e
{ORDERING  OF MATERI ISSUE DRAWINGS FOR MANUFACTURE TO
( DIFFERENT SHOPS

vl - ,
EXPEDITING /PROCUREMENT | | [MANUPACTURING STARTS WITH ALL STAGE
OF MATERIALS | INSPECTIONS
L_Ne "
RECEIPT OF MATERIAL IN |7INA, ASSWMBLY OF THE JOB
STORES ¥
Y
~{INsP RCTION OF MATS}IAL | | [PINAL INSPECTION/TSSTING OF THZ JOB |

—

5 |T88U%E OF MATSSIAL TO 8HOPS |  §




1

]
‘?’
PREPARE TEST CERTIFICATES or!
APPROVAL

\

MAKE JOB uu_w FOR mnnalf
"

- }. PR, —
CLEARANCE OF BILLING mmu,
FROM_COMMERCIAL DEPARTMENT |

ARRANGE TRANSPORTATION AND COMPLETS
__O_ELO%HK_M&_IQMM___J

FINAL CLEARANCE FOR DESPATCH FROM

FINAL wnnall
¥

| PINAL BILLING AND EXPEDITING PAYMENTS

(d) QUALITY CONTROL.
ISGEC preudly helds the 'A' Class welding certificate eof
Fedders Lleyd's Register of Shipping, This is because of the strict

quality contrel exeeciged by the company fer its pressures vessel
divigien, kaxEhmogumikeyxsengret threugh the Quality Centrel Deptt,
which reperts directly to the Works Manager.

.@uality is maintained by carrying out varieus tdsts en the gebs
at almest every step of manuf gocturing, There sre mainely twe type of

tests that are carried out wmisn,
i) Déstructive Tests

ii)Nen-Destriictive Tests.
Destrictive Tests includes a number of tests such as -

- Tensil= Tegt
- Comprassive Tegt

« Impact Test
e Torsien Test,etc.




e Non Destructive Tests includet~

= Hydre Test
eMagnetic particle Test

- X=-Ray Tesgt

« Dyve Penetrant Test , ate,

12
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CHAPTER TWO

2.1 OBJECIIVE

To conduct ABC Analysis for

(a) Welding Stores

(b) Boiler Stores

(C)Iron & Steel Stores.

2,2 THEORATICAL BACK GROMND,

ABC Analysis ds a basic analytical management tool
which enables top management to place the effert where results will be
greatest, This teclnijue popularly Imown as the " Alunys Better Control®
has wmiversal applications in many areag of human endeavour ., In materials
manageaent this teehnique has been applied in are:s needing selective
cantrol , such as inventory, eriticality of iteus, ebsolete stocks, purchasing
orders, receipt of materials, inspection , storee~keeping and verification of
bills. The basis of the ABC approach to inventory control provides maximum
overall protection against stockouts for a given investment in safety stocks.
ABC Analysis is astudy of each item in terms of its price,usage, and lead time,
as well ag specific procurement or technical problem, Materials Manager finds
a golid basls for allocation of deparmental effert and expense to tasks of
Controlling thousands of inventory itemg.

The annual consumption analysls of any organisation
would indicate that a handfdk of top high value itemg= less than 108 of
the total number will accomnt for substantial porticn of about 75% of the total
ceansumption value and ¢ hese few vital items are called A items which need
careful attention of the materials manager, Similarly a large NHamber of
"Bottom" items =over 70 of the total nuumber called the trivial many-
account for about 104 of the consumption walue, and are lknown ag 'C!
category itemag. The items that lic between top and bottom items are called
the P ~Category items.




———» 0%, oF TOTAL CoNSUMPTION

]

ABC ANALYSIS,

PIPET VALVE.

= + - * > + - + + g
0 1o 30 5o T %0 100
- Jo. OF TOTAL NO. OF TTEMS.

8,3 THE BAGIC PRINCIPLES OF ABC ANAENSIS

(1) Ths analysis does ot depend upon the Wit cost of the items but
cily on 1%s annual consumption value,
(11) It does not depend upon the laportanaes of iten,
(111) The limits for ADC categorisation are not wmiform btut will depend
upon the sime of the wmdertaking, its iuventory as well as the
uumber of ftems eontrolleds

8e4 MECHANIOS OF ABC ANALYSIS.

The mechanies of slassfying the items inte *A' ,'5' and *C' categeries

is desarided in the following gteps;

(1) Galoulate the rupee amwnal issucs for each itez in inventory by
woltd lying the unit cost by the number of wiits issued ins year.
It 1s agsumed that the lssues and congumption are sames

11) 3ost all items by rupes annual fgsues in deacending order,

111) Prepare a list fron these ranked itens shoving item No, Unit cost,
axnual wnits 1gsued and annual rupee walus of wmits 1gsued,

iv)starting at the top of the list computs a running total item by item
.,““ value and the rupce cansumption value,

v) doaputo md poiut 205 Shsh hes W
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(v) Compute and print for each item the cumulative percentages for the
item count and cumulative annual issue value,

(IMPORTANT NOTEj= All items which are bagically the same but have different
trade names should bo elubbed together and congidered as one item before
earrying out the step 11 )

The normal items in mosgt organisaticns show the following patternie

(a) 5-108 of the top number of items account for about 70¢ of the total

congumption value .ikege items are called the 'A' items,

(b) 15«208 of items account for the 20f of the total consumption value

and aro termed as 'B' Class items,

(¢) The remaining number of the items account for the balance 10% of the

total consumption value, Thege items are ealled the 'C' clasgs items,

2,5 OBJECTIVES ARR OF ABG ANALYSIS
i deseribed earlier tids analysis givoes the materials Manager an idea
about the gelective eantrol when he i1s confronted by a large number of
itemgs Furthers
(1)For the threo eatbgorics of items different degree of control has to be

ex-reiseds For '"A' itemg the control should be as régorous as possible
and the leagt for the 'C' items.

(11) This max analysis is also helpful to ratiomalise the number of
orders and reduce the overall inventory. This can be done by increas
the number of corders to be placed for the "A' items and corresponding
degrease in the order for 'C' items se that the total number of orders
remalin the same.

2,6 OTHER CLASSIFICATICNS

For better control the ABC Analvsls should be combined with one

or more of the undermentioned clagsifications, Normally, it has been
observed that ABC Analysis alone does not give a true picture

of the items to be gtored and thexwshwrxméxkhs nature of the
control to beexercised on it, '
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(1) HML CLASSIFICATION
This method 1s similar to ABC glagsification but in this cage

ingtead of consumption value of items the wnit value of the items
ip congidered « The items are classified according their Unit value
ag High, Mediu- or Low value items., The focus in this classification
is so directed to control the purchage prices.
(14) XYZ CLASSIFICATION
In this classification the value of inventories stored is taken as
the basis of @ifferentiation, This is normally wndertaken onee in a
year, during ammual gtochetaidn ., 'X' iteus are thoge items whose
inventory value is high, '%' items are those items vhose walue is
low and "Y' items are those lying in between, This classification
helps in ldentifying the items which are being extensivelystocked.
The XXZ Clagsification is generally in econjunetion with ABC
¢laggilication to have better control,
{4441) VED CLASSIFICATICON
This clagsification 1s used to determine the gtock level of spare
parts, since the congumptionpattern of spare parts is different from
rew materials, Stock of gpars parts will be based cn strategy differe
ent from those for raw uaterials. Spare parts are classified as
Vital , Bssential, and Besirable, *V' clags of items are stocked
adejuately to ensure smooth operation of plant becauge their
non-avalilability can eause gerdons seteback to the organisation,
Hovever risk can be taken in cage of 'E' Class items, Stocking of
‘DY type of items can be avolded if the leadetime for their
procurement 1s low,
iv) 308 CLASSIFIGATION
This claggification 15 used for lead- time analysis and planning

purchasheg stratogy. In this clasgification materials are CIIDEEBW
¢lassified as Secarce , BAfficult, easy to obtain,
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247 ASSUMPTICNS IN ABC AFALYSIS
By earrying out the ABC analysis following important assumptions were
mades

1) The material or the umits of an item 1ssued from the gtore has been
subsequently ccnsumeds

11) Price flunctuatldms did not occur i.0. the cost per it of any item
remained congtant during the whole year,

S8k 248 YMODE OF OPERATION
To carpry out this mmmxidx annlysis two types of informations were
required viz. the annual consumption of any item, and its wmnit cost,.
The annual consumption wag obtained from Welding stores ledgers.
Cost of each unit of the item was obtained from the Accounts Dep,rtment,
Following the other mechanics of ABC Analysis as deseribed eaklier all
the 1toms were arranged in a2 de cending order of their consumption
values Thus UMndts for 'A%, 'B', and *¢' categories items were then
fixed according to the theoratical linits, But wkkk the due modifications
were uade for thege limits, ABC analysis for Boiler Stores and Iron and
Steel Btores was also carried out In a similar fashion,

249 RESULTS
1) Welding stores
(a) For Welding stores there were only 12 items in 'A' category forming
about 5.33% of the total mumber of items and 71.38% of the total
cansumption walue,

(b) For 'B* Category items there were 22 items « 1084 of the total
nuaber of items and 19€ of the total consumption value,

(@) The rest were in 'C' category i.e. 84.67f of the total number of
items and 9,62% of tho total consumption wlue,

41) IRON AND STELL STORES

(a) 'A' category itens were 19 in number .0, 8,75% of the total number
items , congtituting about 72.5%0f the total consumption walue,




(b) 'B' Category items were 34 in number i.es 15,68 of the total number
items , constituting about 2l.4%0f the consumption value,
(¢) Hegt of the 6% congumption values was for the 'C' Category items which
were 164 in number,
(111) Boller Stores
(a) Thore were 29 items under "A' Category items 1.es about 7,25%
songtituting about 74,14 cf the total consumption value,
(b) In 'B' Category there werc 1425 # of t he itens congtituting about
£0,7% of the consumption values
(e) 'C* Jatogory dtems had 78,6 items and §,2%of the consuaption value,
20,1 CSSERVATIWIS
(1) 4ELDING STORES
(a) Osgdgen and Acptylene were the two major gases sharfng about 23.5 ¢
of the tolal acney invested in the Welding storess
(B) About 308 of the items in Weldlag Jtores are such that the Uhnit cost
i1s legs than Rge10,
(e) In 'C" Category itensy about 53,68 # items were such which vere used
elther cuse or twice in one year l.es were extreudly slow moving,

{d) In 'C' Category items there wore only 15 # items which could be ealled

as Fagt Moving Iteus.

(e) Cost of imported X-ray Films(Agfaake) is less than the Inddan Films
{Indu maks),

(£) For gevoral iteums in the welding gtores, shops issue individual
Indents lece every individual requiring items like handegloves,
white glags etes 1s lssued on Indent soparately and this considerably
increages the work loal of the Welding Store personnel,

{g) Many items are lying dead intho store for gqulte a long period and

nothing or very little , then required is being done to either use
it or digpose it of,
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411)BOILER FTORES.
(a)in this store, boilder tubes of diffsrent sizes sharad the majer

chuak ef invegtment,
(»)In many cases the beiler tubes of different cstegories like the ERW

ané SEAMLESS were baing issued umder the same heading, being classifi.

ed enly on the bzsis of their sizes.

(e)Mogt of the centainer items figured in the B - Catagory.

4111) IROR AWD STEEL STORES,
(a) Inportad BQ plates constitute the major items in ‘A’ and *B’' class.

(s)Ho categerisatien is made for different grades of steal plates but
sccoumting is besed simply ofi the size of the sgheet, engle, chamel

or plate.

(c)Accounting is being done on an average basis i.e. the average cost
of the diffarent itemg having seme size in INDSOENOUS e IMPORTEDR

category iy takem, This results in numereus anemalies and quality

analysis,.
2:,9.2 RECOMMENDATIONS,
1) X~-Ray £4ilms, which are stored in the Ovality Centrel Lab, , should be
acceunted fer by the Quality Centrel Department 1.3. they should

mainta'n the recerd of its consumptien, Recording of the ceonsumption in
welding steres could iead to SERIOUS ANOMALISS and incerrect recording

of the consumptien en either side,

ii)Indents fer regulias conmsumption items like the hand gleves ,white glass,

etc, miish should he igsued onee in a week by the shep and stored with
the shop incharge, rather than issuing indents for ene or twe pairs of
gleves etc. This practice can save let many man-hours which are lest

beczuse the workers take about 30 45 Minutew te returm te their werk,
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1ii) Timinge should be set in all the stores i.e. in a particular day, time
for issue of materi:l ghould be fixed, phyrical stock checking by
raspective Divieions shwuld be undertcken hy on specific dates of a

month and during specified heours. This would result in gmeoth and

afficient rumning of the stores,

iv) Stores pepple should report the dead items te the respective Divisiens
and the Pivisiens a re alse requested to take prompt action either fer
their disposal or subsequent absorptien in the shops.

v) Ir case of the container items which figure im the 'B°’ catagery ef the

beller storas maximum control should be exercised which might result in
further reductien in cost of production of containers.
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CHAPTER THREE.
3.1 OBJECTIVE
Pixing up of Inventery levels of welding stores items.
3.2, THEORETICAL BACKGROUND
FPixing up the inventorjm levels of the items inm a perticular
store has become am impertant teel ef Materials Management and
more precisely the imventery centreol, Inventery preblems are
pasically decisien meking preblems., It is clearly ebserved that
the basic decisiens te be made in any imventery situatien lie
in the answers t® the fellewing , twe questiens, vis)

i) vhen d we buy?
ii)Hew much do we buy?

Answers te these twe basic gquestiens gives almest a tetal

centrel ever the inventery as far as raw materials are concerned.

Alse the mim selutien te M¥bse imventery problem is te find the
appropriste levels for helding inventery and the erdering sequence
end the quantity that had teo be ordered s® that the tetal cest
incured is the minimum, The demand and supply cenditiemns that

asct within and without impese ceonstraings en the decisien making
precess., The "Demand® remains either certain, risky er completely
unsertain, On "Supply”® side there are two differeat possigbilitiess

1)The supply being static if enly a single supply is pessigble
during the cengumptien peried.

11) Supply being dymemic if mere than ene supply is required during
the consumptien peried.

These six cenditions i.e. combinatiens of the supply and demand
conditions gives rise to the twe types of invemtery centrel models vims
i)s8tatic Inventery Contrel Medel,

11)Dynamic Inventery Centrel Medel.
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Static Inventeory Medel is that in which the supply remsins static,
whereas in the second cese the supply is in mere tham one erder.
Static Inventery Medels although presctical and of interest , are et se
widely applicable as the Dymamic Medel., They are of inter-st becaupe they
provide initial ingight inte the setting of the initial inventories of
new items end inte many problems of Dymamic inventory medel,

Dynamic Inventery Centrel Medel has the sasiest spproach in the fixing
the Scenemic Ordering Quantity (E0Q) as the quantity te be erdered and
fixing a Re-erdsar Peint (ROP) on basis of certain methematical fermulae.

Now,

00 = f{ﬁ
GxC.
Where, A » snmnual demand of the item,
C, = Ordering cost
C, » Carrying cost

Cu = Cost/unit of the item,

& ROP = g* average lead -~ time (in months) ¢+ Safety steck +Buffer
1 Steck

dx@x% TERMS INVOLVED IN EOQ AND ROP
3.2.1 ORDERING COST
Every time amn order is placed fer steck replenishment or against a
fresh re-quirement certain cests are inwwlved and fer all practical
purpeses, it can be assumed that the cest per erder is censtant, The
erdering cest inclydes :-

(a) Paper work cests , typing and despatching am erder,

(b) Fellow-up costs v the follow-up required te emsure timely supplies,
includes travel cest for purchase follew-up , telephene,telex and
postal bills ete,

(e) Costs invelved in receiving the order,checking, inspection and
handing t® the steres,
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(d)The salaries =2nd wages paid to the purchase Department,
3.2.2 INRVENTORY CARRYING COsSTS

mia copt 'C' is measured as a percentage of the unit cest of the
l.t-.:!h.ts measure, therefore, gives a bagis for estimating what it
actually costs a firm to carry a2 steck, This cost mainely includesd
i) Interest en capital,

ii) Insutances and Tax charges,
1ii)Storage coet « any labour including hendling of receipts of new orders,

costs of provision of storage area and facilities like bids ete.
iv)Allowance for speilage eor deterieratien,
v)Salaries of stores staff,

vi)Obseoleseesnce,

A major pertion of this cost is constituted by the interest em the
capital which depends upon the fiscal pelicies of the Govt,

3.2.3 BSAFETY STOCK .
While formulating a system for the purchase of raw materials and
their subsequent replenighment , two facters play a pivetal rele,vis.
(a) The censumption pattern never remains the same and is at best
distributed over a set of probable values,
(b) The lead - time is never fixed but always has a probability ef
variastien,

A precaution in the form of keeping an extra steock of the item must
be teken to tske care of these twe variations,which quite often results
in stock eut and thus in less in preductien, Steck required te check
the first facter visz. the variation in the censumption pattern is called
the PSAFETY STOCK®, Safety stock depends upon the standard deviatienm in

the censunptien pattem,
SAFETY ST0CK =« 8, D x 2 (Por 95% cenfidence level).
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BUFFER STOCK

As mentiened earliar there are two factors besiding the development
of a replenishment system, To take care of the seceond facter a
*BUFFERS STOCK"® is kept, Thus , Buffer gsotck accountg for the varistien
in the lead time., Buffer stock depends on the maximum lead time and the
the prbability of the material being supplied in that maximum lead time.
BUFFER « STOCK = P x Max. Lead - Time x Average Congsumptien (Per Month)
P = Fobability of item being delivered in the max. lead time,

INTRODUCTION TU WELDING STURES AND PURCHASE DEPARTMENT,

As the name suggests,welding stores cengtitutes of the items which
are called the “"Welding consumables® and the ®Welding equipment®,
Welding congumable constitutes the electrodes , fluxes , welding wires,
filler wires , gases viz, scetvling, oxygen , Carbonedi-exide, ete. and
the welding equipments like cutting terches, Electrede-helder, etc.
Congunption these items in the divisien was such that it necessitated
the use of Dynaric Medel of Inventery Contrel, Steres basically werked
irn the pattermshown in the fellewing flow dlagram .

Deptt./User s.%
1“‘“‘.
;‘#ﬁ A
-L—h‘—_- —

A

amck1'1g of avallability |
| Hot availablel——< | of material . Availgble and
I sent te user.
SIS B |
Deptt/user in [Nuhim'q
Cage of emergen
3 g L 4

Direct purchase ;
material

Material arrival in
stere with certain
documents e.g.inward
gate pass, receipt

e"}N rD_




T Riase Devrr. Entry made in master
| 1..." and SRV Ne, is
+ ‘alletted. (SRV - Steres receipt
| Y Veuchar)
kuurquq Material is checked with
reperting copy of purchase erder
e.g.shertages,
apparent dama-

\Materiel Inspectien Bequest
te indenter /uso.r"l w&:”

authssity

k4

Material inspectien

h 4

MIR to stéres & planning for

SIS

1 tabidi

v

T

Material remains in onJ
receipt sectien and
intimation is sent t
Purchase Deptt, feor

Material sent te re

B

Entry im stores ledger

SRV set to purchase

For issue purposes the precedure is as follows -

Indent frem an authoriged
Y
hx_“gf_g_g—‘" Checking the Indent and th4 > steck M-.-s’
Tally with the Bill of Checking of the autheri
material fer the Indesnted sien of the Indenter
Y
CoNTD.

CONTD-
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{
In case the item ig not Issue of material and pesting
in BOM or has been issued n ledgers
ence the items is net issued

The werking mx of Purchace Department is as shewn in the fellewing diagram:

Indent from stores |

i

——————

Scrutiny of the indent |
l
PRI PO, () ¥
Bntry in the Register and
Indent marked to the dezlin
Lasstt, e ininian

|

Approval by autherity J
Y

%’ 7 |Receipt by dealing esstt.

="aaey .g._}_-._ —

1If the ui- hu.h;;n_ : ' ‘
. | Verificatien,if the item
received in the recent : is covered under Rats «

past say ene - twe months |
or the item is laready om 1
eréer with seme party, then sy 14 ——
the erder is repeated or | yme ket |
quantity im the pending | T Ne
order is smmended, |

e B e B

Order placament en TR
Nesis of Reke Fleoat Bunquiries

| Gemtract __| __te get gustatiens

v

Recelipt znd precee
ssing of qustatien

Y

Order placed on —]
suitable eoffer |

L 4

Receipt of cemmere|
cial documents i
longwith material

Y

Scrutiny of these
decuments and mat,

‘clesarance te stere

¥

Handing of n.tarin]]
te steoress
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3.4 ASSUMPTIONS

3.4.1 FOR CALCULATION OF EOQ AND ROP.
(a) Demand remains constant and is known fer calculatien eof ROQ.

(b) Por calculsting ROP the "Veriasble Demand Rate and Jeor Veriasble
Lead = Time® model has been assumed.

(c) Replenighment is instasntanbous at the expiry of lead time.

(d) Cost/Unit of the item does not vary with the quantity.
(e) Ordering and cerrving cost expressions include all relevant costs
and these are censtants,

3.4.2 FOR CALCULATION OF ORDERING COST.

(a) Only twe types of items existed for tha purchansing purpeses ie.
1)Items purfhased under an annuel Rata « Contract with the suppliers,
called the "Rate -Centract Items",

11)Items purchased as and when required, called the "Non Rate Contract
items, *
(s) All the xdifferent types of cests constituting the ordering cests
are taken care of by the Purchase Deptth Annual Budget,

(e) That 30% ef the tetal time, spent on the prepration and axecutien
of welding steres orders, goes for Rate Centract Items and TO0%

for non Rate Contract items,

3.4.3 SAFETY STOCK
(2) The congumption during lead time ever a peried one year is never
fixed and is at best distributed ever a set of propable values.

3.4.4 BUFF:R STOCK
(a) There is always some probability of variatien in leoad tive,

3.5 DATA COLLECTION,
3.5.1 ORDERING CO5T,

Annual Budget ¢f Purchase Department = Rs. $,95,200,00
Total number of erders vlaced by the
Purchase Department = Rx. 4,255
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No of orders placed for welding stores = 263
Ne [ orders placed for Rate contract = 117

3.5.2

3.,5.3

3.5.4

CARRYING COST,
Interest on capital = 16,5%
Salaries of the stéres personnel = 1,0%

Storage Ccosts = 1,0%
Other Migc, costs e 1.0%

ANNUAL CONSUMPTION,
The snnual consumptien of the items was Baken as an average of the
last 2.5 years as was available in the stores record,

cost /UNIT,
All the 20Q's were calculated en the basis of the cest/unit as per en

30.6.87 figures available with the asccounts deptt,

(A facter was later incerperated te calculate the EOQ's en the curremt
prices based on the escalatien).

SAFETY STOCK

Fer calculating the safety steck, standard deviatien ever a peried ef
31 Menths was taken, For 95% confidence level ® multiplying facter
of 2 was takemn, The S§.D. occuring in each item is shewn against the
same in Appendix * ¥

BUFFER STOCK.
Calcudation of Buffer steck constituted three major parameters vis,
average congumptien (Per Month) , max. lead time and probability eof

the max, delay.

Max. lead time was calculated on the basis of the deliveries
made by the suppliers in the past, This record was available in
"Master Ledger®™ maintained by the steores.

Based on the suppliers'rating and their past perfermances ,
probability of the maximum delay was supplied by the Planning Deptt.
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which is mainely assecisted with the suppliers.
Average congumptien per menth was already available.
The data was mainely cellected from stores, accounts ,and purchase Deptts. |
with the Purchase Deptt. supplying data for erdering costesAcceunts Deptt,
the cost/unit of different items , carrying cost figures, while the rest
of the data was collected from gtores.

3.% CALCULATIONS.
3.6.1 ORDERING GOST
Based on the number of orders placed by the welding stores the
erdering cost for the welding store items was calculated in the
following mannert-

Total expenditure incurred em welding steres orders = ﬁ*f”sm.ﬂ

= Rs., 36,789.09
Expenditure imcured om Rete Centract Orders wd,.3 x 36,78%9.09

(Based on the time spent for preperstion and = Rs. 11,09,72

£final execution of Rate Contract Orders).

Expenditure incured em Nen Rate Contract Orders = 0.7 x36,789.09
= Rs.25,752,36

e o Ordsring cest fer Rate Contract Orders = Rs.94,33
end Ordering Csst for Nen Rate Comtract Order = Rs.176.38

For all prectical purposes, Ordering Cest fer,
1) Rate Gentract Orders =« Rs. 100.00
ii)Nen Rate Centract Orders = Rg. 175.00
3.6.2 INVENTORY CARRYING COST.
Adding all the varieus cests givem im 3,5.2,

Inventery carrying cost e 19,5%
s 20%




3.6.3 SAMPLE CALCULATIONS FOR £0Q AND ROP,
(a) Name of item - Suprathemme (4mm) electreode.

Average requirement A = 11,673 Nes.

c. = Rs. 100,00
C. = 20%
c- = Rs, 1.84.

EOQ = 8725 Nes.

Average lead time LT . 1.75 Menths
Max. lead time LT = 2.25 Menths
Probability of max., lead time = 10%

Standard deviation o = 3988
ROP « KR x LT 42 %0 &P x M x A

= 11673x1.75 & 2x3988 ¢ 0.10x2,25 x 11673
= ’1.3..

(For detalled obgervations for different items and their BOQ and
ROP , refer ‘”m 2%

3.7 ANALYSIS.
3.7.1 CRITERIA FOR AN ITEM TO BE INCLUDED IN THE INVENTORY LIST.
Welding steres, 28 explained earlier, censists ,mainely of the
items which can be called "Welding Consumbables”, and “"WeldingEquipment®

Te determine whether an item gheuld be included in the Inventery List
or not , the first step In invelved was the ABC Analysis. Frem the ABC
Analysis carried out for welding steres,explained in the previous chaspter

it was found that 90.4% of the tetal censumptien value was takem away'A’
and "B" gcafagery items. Se, Af a strict ceontrel is exercigsed on thease
‘A'end’'S’ iftems, by determining their EOQ and ROP , let of saving camn be
expected. For the rest 9.6X of the stock value items, a comperatively
relaxed contrel can be exercised by dec reasing the number of orders for



3.7.2 ANALYSIS OF THg MODEL

3.7.2.1 EOQ MODEL,

[ 6-3-F9.

$oo7Y
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buying the tetal regquirement of the Pressure Vessel Divisien,

Por 'C' -~ Catagery items only, an FSN analysis was carried out, From
this it was seen that only a few items were "Fast Moving® and the rest
were quite "Slew" . These fast meving items were these which had been
issued for more then Seven Times in a year. When this analysis was combind
with the results of ABC Analysis , it was clearidy ebserved that these
faot moving C - catagery items were®high® C - class items i.e. these

items were such ,that occupied the pesitien very clegse teo B catagery items,.

These items were alse analysed for B0Q , depending upen the number eof
erders to be placed ammually, their econemics was calculated for ene oxder

and number of ordefs, which SXxmjikiy finally give the Inventeory List,

(Some of the items whieh were very sleow moving and were put under this
list earlier were retained without any change im the EOQ and ROP)

B0Q Medel is is basgically dependent on twe facters i.e. ordering
cost and Inventory carrying ceost the veriation of the twe with increasing

gquantity to be purchased is as sheown »
A
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Clearly with incressing erdering quentity the srdering cost decrasss

but there is an increese in the carrying cost. S0 an Optimum balance has
te be struck where to twe are equal and the total cost is minimum, And
the quantity at that minima is the 50Q . After calculating the E0Q,using
the thesreticaliy medel , depending uped the packing svailable and further
transportatien in creats , an“Economic Batch®Quantity was calculated,

eg. EOQ = 4886
Mo of electredes per packet = 100
Ne of packets per cCreate = 10

Therefore , 8conemic Batch Quantity = 5000.

3.7.2.2 ROP MODEL,
The"Inventery Contrel Model® that has been adopted is probably the
simplest of the different theoretical models availgble, The "Sariable
Demand and/er Varieble Lead Time Model® for ROP was necessitated

because of the twe reagsons i-

i)The demand of a particular item varied from month teo menth and the
average consumption taken is at best distributed over a peried of
2.5 years. Thus , there was a high pessibility of variatien in demand.

i1)The supply conditions in our countyy are such that there is always

some probability of variatien in the lead time.

Idealy speaking the model is as shown,
Ge™ Leap-1IME ConsUMPTION

)

LT ~ LEAD-TIME
ROP

T Quumw
r g
§— o)

Y

pe— LT —

I L, T TN
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In sn ideal system the replenishment is instantaneously st the expiry

of lead time, Depending upon the lead time a Re-erder Peint is calculgted

CAUANTI T Y

a® »
ROP = Lead time consumption
.lu;;

Taus when tha ROP arrive we order a quantity egual to the ®0Q.
Now cengidering the first variatien,

E0Q tz <t |

~
r 4

-é—ti——;
ke il
In an idisl system,we always assume that the consumptien will
occury at a congtant rate starting frem the maximum level te zere level

— 5 [IME

at the expiry of the lead time, The rate of consumption is given by the
sleope ¢f the line 1 . But, if the slope of the line increases te line 2,

i.e. tha stefk that was earlier consumed in time 'ti. is now congumed in
time 'tz' ( e3<t 1) eit will result in a stock out for a time peried eof

(i‘ = t;) becauge the next delivery schedule at the end of time t,« To
aveid such sgituations a “"Safety Stock®™ is kept. When there is safety

stock available them the situatien becomes as shewn :
¢ R the next page.
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S0, when the gafety steck is agvailable the user can use the safety stock

feor the time perisd t.‘- ta. When the next supply comes the steck is repleni

od to level beleow the mgximum level., But at the next ROP again the BOQ is

ordered and assuming that it arrives in the scheduled time and the co
remains constant according to the slope of line 1‘. the steck ig again

replenished teo the initisl maximum leval,
Further congidering the second factor, we have variatien in lea-d time.

Then we have a situatien,

tl b tl
t, = LEAD-TIME

g;
©
I
|

—> RQUANTITY
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We have a situation where the steck has net arrived at the expiry eof
lead time and arrives st the end of time't,’ (e, > t,e where t, = lead time)

Therefore, a "Buffer Stock®™ has been kept for checking the variatien im the

lead time f shown beloy i«
€ — Stock-0ut FoR NO

: BuFrER-STock. SITUATION
e porl  \ \ T - Leap-TiMe
Qg'; £0a. \ \ L Det_alt-p DELIVERY
: HME
1. i \ \ \, - bUFFER STOCK
{ \ . L - \ \
J | : N \ .
ft l— tf“"’l
_\k I — G —>

————— TIME
Here again we can use the Buffer Steck , in case there is varistiea in

the lead time. Again the stock reaches its maximum level at the delivery
of next erder,
FPollewing these twe patterns , the ROP formula that was fimally
arrived at is ,

ROP = A x LT ¢ Safety Stock ¢ Buffer Steck,
50 wow we have the follewing pattern,

L _ %
= _ Q.8 - SAFETlY STOK.
2 -
g r T b§ —- @pFER SToCK.
v;OQ |
(i
Z\ — LT —¢
S$818.¢
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We order EOQ at ROP and hence we have,
Maximum level = BOQ ¢ SAFETY SPCCK + BUFFESR STOCK , and
Minimum level = SAFETY STOCK + BUFPER STOCK,
But ,
A MAJOR LIMITATION OF THIS BEOQ - ROP MODEL IS THAT IT XIS APPLICABLS
ONLY WHEN ,

BOQ IS GREATER THAN LEAD TIME CONSUMPTION,

When an gnalysis of the varicus BOQ's and lead time consumption it was
found that 1ia most cases ,

BOQ is less than the lead time consumptien,

S0 to make this model more adaptable to this condition it was propo sed

that a "MULTI RE~ORDER POINT SYSTEM" ghould be fallowed, Graphgcally,
1,2,3 — ORDER PLACEMENT FOINTS
L, 2(4),3(a) - ORDER DELWERY Points

A = First ROP (ROP,) .
= A x LT + Safety stock + Buffer stock

B = Second ROP (”2)
= ROP, - EOQ




a1

C e Third ROP ( ROP,)

= ROP, - EOQ
and hence subsequent Re-srder Peints can be calculated, Therefere,
Fingl ROP & “1 - N (20Q)
Where N » X x LT (rounded off te lower value)

BOQ

eg. If A x LF _ 2.8

BOQ
Thﬂl-ﬂ.

In this system the initial level is either greater than the previously

calculated ROP er egual to it and ths first order is placed at the :orl..

which ig the calculated ROP with earlier medel, Second order is placed at

ROP, and then the subsequent orders caw be placed at different ROP's till

the first supply resches the stere, Subsequently the erdar should be placed
at Final ROP,

The sdvantage of this medel ever the previous oneg is that, by the

time first supply comes in, two erders have already been placed and thus

the system gives , maxk

Maxinum level = Safety Stock + Buffer Steck + BOQ

and Minimum level = Safety Steck + Buffer Steck.

|\ INITIAL LEVEL

N, -
L e -

e

=

By fellowing the earlier medel the situatien would have been as showm:-
E0Q £ 2

2 = LEAD TiME CONSUMPTION

1 = ROP

v

(7p)
o
-+
o>
A

/
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THEREFORE,AT THE SUPPLY OF THE FIRST ORDER,ROP IS NEVER REACHED AND HENCE
A MULTIPLE RE-ORDER POINT SYSTEM HAS T0 BE FOLLOWED.

CONCLUSIONS
(a)Most of the items in the existing list were being erdered unecomemically

(b) Saf ety and Buffer gtock were either totally missing or inadequate.

(c)Both PVD and GD have given their seperate E0Q's and ROP's resulting in
high expenditure and grester number of orders for the same item, This
concdugien is based on the folleowing analysis 3=

mgnc ged
GD PVD Gp pvp %00 ﬁ_"'l""'—

ing

1, uprethemme(4mm) 2300 13,673 1800 13750 9500 5413,26 3512.96

2,8uprathemme (Sam) 5500 12,488 2400 S050 9100 7318.11 4728.91

3. Supretherme (6, 3mm) 900 4,417 2000 6000 4055 4527.40 3146.90

C.Gruult wheels 180 208 150 250 440 5945.60 3698.05
$°x1%)

S.Flun Vapadia Gr=80 170 & 969 N 400 iy 4500y 1565y 4844.20 3055.81

m - .-.n m.” ”1"0.

Therefore, savings in five items = Rg. 9905.94
Percentage savings e 35,31%

Purther, seperate orders are placed for GD and PVD ,
Total number of eorders is ,

/e, “Name of 1%em ~ ~ ~ ~ " "18ta)l We of orders (PVD s GB)
R — T PR e

i. Supratherme (émm) 2s 17

2. Supratherme (Smm) a7 ¥ A
ssd__

3. Suprstherme (6.3mz) 16

14
4. Grinding wheels(6™x1%) 24 11 118 75
S. Plux Tapadia Gr-80 = 9
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Therefore, % Reductien in number of orders = 36.4 %

(d) There are many items lying dead in the store: snd majerity of them
have net bean uged for the last 10 yaars, The Company has been bearing
a lot of carrying cost on these items.

(e) The Purchase Departmant , while making purchases fer the items, fer
“which the BOQ and ROP levels have been fixed, at a digcoumt never
calculated the relative merits and demerits of availing the disceunt,
On one hand , savings might result By availing the discount,but it
might alse result in increased carrying cests.

(£) Many of *'C' categery items i.e. 58 % were such, as were issued eniy
ongce or twice during the year., Many of them are being maintained in
the "Inventory List®™ , whereass thase can be conveniently purchased in
ens order or by following a "DEFRRRED ORDIRING SYSTEH", Ik

RECOMMENDATIONS.,
i) Dead stock itaoms shwuld identifisd and should be either disposed of

or congumed.It is alse pessible te change their Meeok value and these
items declared s#¢ “Scrap®.

11)GD and PVD ghéuld erier tha items of commun use te-gether i.e. single

EOQ and ROP sheuld be maintained, This can result in let of savings.

" 411)It is prepoged that ¢the Purchase Department he givem a list of the BOQ's

of varieus items, The Purchase Department shpuld mske use of the felle-
wing fermulae while usking purchage at a disceunt te cempadrethe saving

end the extra inventdry carrying cest.

Ssvings = % discount x Annusl demend x cest/unit +(0, -Annual demand )
( Disceunt erder)
* 100

Where O, = Ne of orders te be placed annually with ne
disceunt,

an

Cula Q .



Discount ¢rder = Quantity being erderad for which the discount is
avalilable,
Extra Inventery Carrying Costs « (Digcount order - Actual B0Q) = i_pq.uc.

S0, a compaziszen should be maede and in case the savings come out te be
grester tham extra Inventory carrying cest , the discount effer should be
eccaptad,

iV)por all purchased te be bade by the Division , requisitiens should be
enrouted through Plasning Department er Industriel Engineering Department,
which should check that whether the requisitiened item is required in that
quantity, Any medificatiens sheuld be duly incorperated and them enly the
Indent should be ferwarded te the Purchase Department,

3.10 FURTHEX SCOPE OF STUDY
i)Detaliled study of dead items lying the welding steres and the apprex.
cerrying cest that the Company has borne . Purther , identificatier of
items which car be ecomemicelly re-used and which should be disposed ef.

ii)Evelving a system e¢f booking eof cest on the twe Divigions if the two
Divisiegs made a coumen purchase for the items of use in beth Divisiens,

i11)Conducting and ABC jmalysis feor the figures avelilsble for 1987-88 and
combining it with the smalysis for 1986-87 , and furthor analysis eof
results,

iv)Carrying out of VED Analysis for the welding stores and combining it

with the ABC Analyels, snd revision of Inventery List on the basic ef
the results of the dombined Analysis.

v) Identificatien of items which can be bought under "DEFERRED ORDERING
SYSTEM",
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CHAPTER TOUR

OBJECTIVSE
Te study the idlemess of machines in the Machine shep fer various

reasons and te propeose measure te centrol the same.

THEORECICAL BACKGROUND

Machines remain idle for a consideradle peried during a ghift
due to various reasomns, like the job moumted on the machine is being
unloaded or a new job is being mounted n the machine,etc, This idle-

ness of machine is a direct loss and sttampts and efforts should be

made in thisg direction to reduce this loss.

From a number of mschhfes in the Machine Shep a few representativi
machines were selected and a study was conducted, Thase machines

comprised of ,
1)LM" - 4§ Nog
ii)Herisental Bering Machines - 4 Nos

i1ii)Planars - 2 Nog
iv)shaper « 1 No
v)Herigontal Drilling Machine -~ 1 Ne.

Since, this study called for the study of a group of machines, it

was decided that the WORK SAMRING TECHNIQUE of Werk llcumt should
e adopted , Work Sampling Technique is a measurement technigue which
provides infermatieon on a guantitative basis for the effective utilise~
tion of reseources. The informatioen is previded on the basis of the
sanples of work done in any place. The princple of work work sampling

mgy be stated as folloys i~
If a large number of snap readings are taken st random points of
of time (also called Random Time Sampling) on a machine, and a recerd

is kept of the status of the machine at each point of the time as work-
ing or idel the percéatage of ebversatien recording the machine inm a




given state (working or idel) is the measure of the time the machine is
in that state. For exsmpla, if 180 rosdings are taken, and the mechine is
found to be idel on 18 eccasiens , the Bage of the ebservatiens in

'Idle’ state is .

M -1“
180

and thus the machine working im an 8-hours shift remains idle for ,

480.x 10 _ 48 Minetes
100

work Sampling Techmigue is based on the following three aspects i~

i)8smples of work,
1i)That sufficiently large number of obser ations are to be made,

111)That observations are to be mads st random points of time,
All thege three aspects of work sampling are statigtical Rased

and hence the whole technique is baged on the statistical appreach,.

Few terms used in the technigque i~

i) accuracy
By'accuracy'. we mesn that the closemess of the sample estimate &

to the true value, The cleoser the estimste te the true value,the more
accurste the estimate will be, To have the results to be of some ’ucue.f
use the estimates must be known and reasonable accuracy.

The range of socuracy required is normally specified in asdvance

as ¢+
- ™o +3 .tc. The required accuracy level has a bearing
on the number of ebservations., Grester the accuraty r.quired i.e. smaller

the range, larger the number of observstions te be takem. The accuracy eof
vork sampling results cen be specified in twe ways, vis. the'sbselute’

and Pelative® accuracy.
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Bifference between the two can be esplained im the fellowing examplet -

bet , the desired sccurecy = 5%
Estimate of the activity umder study = 22% (Say )
Then, the absoulute accuracy = 22% & 5% i.e. between 17X and 27X
And , relative gecuracy = 22% & 5% of 22% i.e. between 21.9

and 23.1 % or it can be expressed as 22% & 1.1%

ii) Confidence Level
Confidence level or confideance means, that if one were to rapeat
such a study under similar condition, ths results would lie
between those limits., For example, aseuming that sstimates we:e
expacted to lie between P + 33 20whexe "P" is the estimeted

occurance of the event , then the confidance level is 95% .

This means that if guch a study was repeated under similar
conditieng 95% chances are that the results would be similesr,

11i) Number of @bservations
The numbers of obsgrvations required to have a desired confidence
level at a specified accuracy vary and can be calculated by

using the i¢llowing formulaes

(a) Abselute Accuracy =A uk /2 (i- p)

where K = multiple of depending upon the raquired confidence
level.
A = Abpolute accuracy
P = Xage occurance of the activity under study

N = bumber of obgervetions

(») Relat#ve Accurscy = R = K /(1= p )
P.N.



o3 DATA COLLICTION
Bafore conducting the actual study, s pilot study was conducted

te find eut the various elements that will be invelved in the study.
After cenducting the pilet gudy , fellowing elements, with their

definitions were observed, Proper numerical codes were allotted o
each element for effective data collection (numbers shown in brackets

reprasent the codes of the sleents)i-

1)MACHINE WORKING (ONE) : Activity marked (i) was that the machine
was found to Be inworking condition.
41)TOOL SETTING/UNCLAMPING £2) : Operator was found to change the teol-
setting er unclamping the toel.
4111)J0B SETTING JUNCLAMPING (3) :1Job was haing set on the machine or
was being unclamped .
1v)MANIPULATIONS (4) : When the operator was found to be moving the
carrisge of the lathe,or the ram of bering
wachine, bringing the teoel te the axact starte

ing woint otc, the activity was marked as (4)

(v) GAUGING (5) : Any measurement being taken,
(vi) ROUTE CARD /DRAWING READING (6): Self explanatery.
@vii) INSPRCTION (7) ¢ Self explsnatery.
(viii)AWAY PROM WORK PLACE (8) » when the operator was net feund at his

work place.

(1x)OPBRATOR IDLs (9)3 When the machine wae idde becimse the operstor

was idle,
(x) MACHINE UNDER MAINTERANCE (10): Self explanatory.



(xi)CRANE-WAIT ( (11) ¢ Self explanatery.

(xi1i)PBRSONAL NESEDS OF OPERATOR (12) : Self explanmatory.

(xi14) TOOL ROOM /TOOL GRINDING (13) s Operator has geme for a change of
toel to teel room , or is grinding

the teel.

(xiv)OPERATOR RECEIVING INSTRUCTIONS (14): Receiving instructiens from

Supvr. , shep incharge ,

er any other senier staff,
(xv)HANDING/TAKING OF CHAMARGE (15): Self explanatery,

(xvi)MACHINE CLEANING (16) : Self explanatory.

The data was collected im the tabuluys feorm es shown belew =

H/C Ne, P=3 HB-2 =22 I=18 Se]l HB=3 HDel =21 HBul Leld P-4 HB-

Time s
7.38 13 10 ] 14 32 32 12 14 6 2 13 &
T.54 e 10 14 14 - B R 2 é6 9
8,06 2 19 i 3 i 3(3) 3 N S ¢ 7
8.14 @ 1o | 16 il O ? A 1 10 10

-----------—-------_-ﬂ-—- e B S R R WS SRR W R SR G -

The alphzbets used in M/C No, represents t=

P « Planar
HE ~Herigental boring

HD-Herigsontal drilling
L «Lathe
S~ Sheper



‘o4 CALCULATIONS

After conducting a pilet study feor three days the following

observations were noted and the Required number of observations Was

Gdclllt“ b=
Date Neof shift 1 2 3 4 S5 6 7 8 9 10 11 1213 14 15 16

M/Cs ‘

WO rke

ing
7.6,88 12 A 141 21 62 13 10 4 4 15 27 23 18 16 9~ 3
8.4.68 11 A 139 10 29 13 16 7 3 26 3¢ B 13 171719
9.4.88 12 C 124 10 20 29 19 3 1 18 32 17 14 417
Total 404 41 119 46 45 14 8 59 89 11 48 47 30 2 17

Total number of obsarvations taken = 588,

Prom the formula used for shselute zccuracy .
el T
Aw K / R 1-F)
»

We observe , A P ,

tShet is with incressing Py A increases and hence the number of

ebgervationsg,

Considering activity number (3) which is eccuring fer most 6f the time,

(fFrom all the various reasons of idleness ),

" e X2 (1.P) P

A
For K = 2 1,8, 95% confedence lavael,
& A = 4%,
¥ = ‘ zz P ( 1-P)
(0.04)°

P = 119 =0.12
988
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i.e. for each machine a minimum of 265 obgervations are required,
After taking about 400 ebservations for esch machine back calaulatiens

were done and'’A’was calculated,

&/Ne, Machine Ne. Ko of obgervations ’-2! A
i P=3 450 14.5 3.3
2 HB=2 463 22,7 3.9
3. -22 433 18,2 3.7
4. L-18 436 11.2 3.0
5. =1 462 13,6 3.2
6. HB.3 3285 18.8 4.3
7. HD=1 437 17,6 3.6
8. L-21 463 10.4 2.8
9. HB-1 461 9.5 2.7
19. L=-14 461 | 9.8 2.8
11. P=4 449 4.0 3.3
12, HB-5 463 10.8 2.9

Therefore, the number of Observations taken was sufficient,
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From the analysis in the two tables follewing observatiens were alse madet

i)From the study cenducted it was clearly observed thst the Job -getting
time for a majority of machines is very high, Variows reasons fer thigs
are ¢

(a)Operators é net have adequate and proper fixtwres te hold the jeb.
They run from here to there te arrange for thege fixtures.

(»)Operators are not informed of their next job teo be mouunted on the
machine, in time,

(¢) Some times the operaters alse have to run around te locate the
Supervisor and imquire shout ths next job and then further locste
the job - piece and then start the job- setting. This leads to
incrossing jeb - mﬁw time,

(d)Operators tend to leave the job =getting part teo the *"rrainees®
or "Apprentices® resulting in greater Ppob ~getting time,
i1) Tool « Setting time is alse very high, If this tims is combined with
the teel - room and teool-grinding awtivity them the time increases

further, This is 0 betause bringing the tool from the tool room
Can be taln as a part of the teol setting, Reasons for this are
(a) ¥o infermatien te the epersters regarding the next jeb,

(») Bvery eperateor returning the teal at the end of the shift and next
eperator getting it re-issued.

(e) Im-proper selection of teel is alse a major cause for this high

percentage of teul -~ getting, The opersiors have to run time and
again te the tool roem for grinding the teel er get a new one.

(1i1) The percentage occurance of the sctivicity (8) i.e. away from work
Place, is alse very high, Varieus reasons are :




(a)

(»)

(e)

(a)

(fw)
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The operater has te go around te get the crane fer jeh -setting/
unglamping.

Has to run areund to get a new jeb after finishing the first ene.
Sometimes time is lost due to the fooct that the eperator himgelf
has to leek for the particular job assigned te him ané hence resains

frem hig work place.

For certain clarifications the eperater has to rum after the
supervisoz, whe is normslly available only after let of search.

The opecrator himgelf has te rum to the Inspection dsptt. with the
inspection reguest.

Percentage occurence of the idlenass of machines and the operaters
i3 alee very high . This egair is a rosult of few rsssons explatned
sbove such as ¢

(a)Operateors remain idle due to noneavailability of the next job,
once they unlead s job after doing the regquired machining. Thés
means that there ig lot of time gap between the leading ef jeb
and unleoading of the preceeding jeob,

() While seeking clarifications from their Suparvisors the operaters
remain idle. This is due tos
i)Non-availability o! tha Supervisors becasuse he is bugy

somewhere else,

ii) supervisers take leng time to take decisions en small matters.
(c)Non~availability of crane. Although "Crane Wait® was taken as one

ef the rezsons of idleness in the study , it did net eccure with
good fregquency., This is because whenever the eperater reguire ,

Crane, either thay leave their work place or tend te sit idle.
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B SOME GENERAL OBSERVATIONS ABOUNT MACHINE SHOP.

(a)

()

(e)

Material handling equipment is inadequite. Feor what-so-aver loading
or unleading of jebs of abeut 30 kg and above, everhead. crane is

required. Hence the everhead - cramas are quite buay,.

§eneral malnteaance ef machines is very poor. Bxcept for twe or
three mschines which were under preventive maimtenace the percentage

occursnce eof “machine under maintenance® does mot figure much,

Charge iz mot handed ever te the next eperator. This results im let
of time wastage becauge vhen the next eyer stor comes in at the next

shift he has to gpent time to check work alreudy dome and the rest

(@)Particularly in the B-shift the supervisors are not available teo the

operators for clarifications.

(e)The Bupervisors, im general, seem to be more buay im getting extra

time from the Industrisl Sngineering Departme nt rather than congen—

tréing on how teo finish the job in time,

(f) Incentive Cards , in the ¥ime Booth,are not gtarted en an fiaished

off without amy verificatien anéd is done only en the word of the
operators or Supervigiers,

(g)Operstors are dependant on their Suparvisors for even for smallest

of the decisiong. And Supervisiors are further devendent on pepple
like the shep Incharge,Industrial Engineering Depa rtment, Inspecters
etc. In ghort ,the decisien making ef a minor problem becomes a
lengthy issue.
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RECOMMEKDATIONS

i)

ii)

i11)

iv)

v)

Job getting time is quite high, Te reduce it ths eperators should
be provided with preoper clamps and fixturaes. Regular chack should
be made for these clomps and fixtur-s st the machines.

In case of machines,HB=5, P=d, HB=1,HB.2, P~3, vhere teo jobs can ke
set due te avaliable space on table, tha second job ghould be set
while is being completed,

Te have the suggestion (1i) to be effective the eparacers sheuld be
informed of their next jeb guite in advancs se that he can make the

necessary tecl, clauwps ete, arrangenents while working em a job
already mounted on the machine, luperviurn sheuld check that

a perticular job will be reedy tor digmounting and heace anf ormml
the operateor of the next jeb, rather than taking action mekx enly

when the eperator inferms them that they require the next job after
digmeuncing the first one,

Once a job khs Wmmm worked on for twe or meres shifts contincusly
the Operater need not go teo the teel roem to retumn the teol to be
re-$ssued to the next eparater. The toel shwuld be padsed on te the
next shift eperater, This cem result in saving of shout 30 minutes

per shife,

Charge, tee is not handed over te the next eperator; The should be
ingtructed to do so end and Supervisors should see to it that they
pass on the rumning charge during the last ten ~twelve miutes during

which the operaters are either idle or changing cloths.

vi)Material handlingequipment should be impreved in the shop. Atleast
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handling ef jobs upte a wmixxsf weight of 100 kgs should be dene by
means other tham the overhsaed crane., Fer thi: purpose, it s suggested
that a comsultancy firm should be engaged and material handling equip-

ment improved in the shep.



5.1

Sé

CHAPTER FIVE

OBJECTIVE
Te study the existing utilisation of the CNC Gas Qutting Machine

and propose measures for better utilisagtieon of the mechine,

Material for the fakricatiom of structures , etc. is receive 4 in
the form of steci plates. These stecl palates are cut to size and
shepe in the cutting yard, manually and of lato with the Help of the
CNC Gas Qutting Machine. It was propesed tv ceonduct a study domwrmkwed
of utilisatien of the machine, Since uﬁ- study invelved enly one

mechine it war deemed fit te carry eout the "PRODUCTION STUDY®,

THBORETICAL BACKGROUND
Preduction study is uwormally cenducted where it is found that the

time standards set , after cemducting time and metieon study , are net
working preperly., This preduction study is eof lenger duration and is

covered over the whole shife,

Semetimes it happons that it become nmoaaky to sssess tha secsons
fer low utilisatiwm oi the machines or "mtbra are net perferming at
standard, In as much as preductieon studges are centineuly edserved,
intensive sample,the exact evenuts may de examined and the reoasons for
sub staenderd performance daterminéd, Indeed ,they are more effective for
this latter purpese than for determining delays ,and should be taken ever

lenger perieds than can be sconomically studied by means of productien
studies, The sutdy wos conducted with the help of a step watch,
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53 DATA COLLZCTIOM
The study wes cenducted with the help of a stop watsh , and the
fellewing steps were follewed in the recording of the data:

(a) The basic infermsitien, like the name of eparator,date, shift,were
recorded prier te the sgtart of the shift,

(2)The stop wateh was started &t tho imstant the operator entered
the cutting machine shed,and recordud the time of beginging of
each element,

(¢)The watch was allewed to rum throughout the ghift and all events
were recorded,

(d)The information was recorded with the help of certain synbels
(givem in 5.5) devised by the observer after conducting a pilet
study.

(e) The actual preduction or the time for each elsment was ebtained

subsequently by subtractien and valussfor different elemental
tine was cemputed,

The dats was collected in the fellewing patterm ¢

DATE: OPERATOR'S NAMZ:
SHIFT:
&TOFP WATCH TIME ACTIVITY
7344330 O <«
4500 Inspecting the cut plates.
47:24 \—v/ &/ 4
$1:12 O
51340 s WY/ fo
53: 24 wrem O O
57: 37 &t /O™
8:02:08 Mains O“U/‘fgf]
03:20 ™Mo T8/ g
021 50 e N

in this feshion , sctivities for the whole shift were recerded,

Activities om the left of slash mark the sctivities of the machine and
te the right are that of eperater.Ne slash-Represeatgcombined activity




S.4 LIST OF ACTIVIPISS

given in S5.5.
1. M/C wWerking
2. Trelley loading/unleading.
3. Galﬂ!q-
4. Receiving IB“W‘_.-
L Manipulatiens

(a) MN/C

8.
9
10.

i1.
12.
13,
14,
is,
16,
17.
i8.

19,

58

The follewing activities were recerded with the help of sywbols

(p) Nezzle/Flaure

(e) Gas Cylinder
Operater ldle.

Pergencl Needs.
Copy/Pregramne reading.
Crane Wait.

Cleasning.

(a) ™M/C

(b) Nezzle

(e) Plate.

Ingpectien

Marking

Pewver failure

Plate setting in Tmlley.

Late start/Barly leaving.
Crane/Trelley under maintenance,
Away from work place.

Decisien wait,

Avelidable Delay.
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59
Symbels used in study :

Varisus yyxmkis symbols us2d in conducting the study are asg :-

1) O Operator

i1) L&__ (arrow pointing towards left) going out of the
shad,

111) > (arrow pointing towards right) Coming inside
the shed,

iv) \ / Trolley,

v) PN Personal Necds ef Operater

vi) M/c ' Machine via G.Cs = Gas Cylinder.

vii Nezzla

) N ezzl
viit) Y Flame
D O

ix) m Crane under maintenance,
ON/Start
CFF/Steop

Copy/programme reading

Crane wait \

LW
x¥v) \i* /OR \ ¢\L / Trelley unleading or loading respectibely,
xv) Or_n:n Gabging

xvi) O Operater receiving instructions
xvii) _l_> M/C working i.e cutting of plate in progress.
xvitit) ' $ Operator Idlae,

xix) /-\ Manipulations.
xx) Setting

xxi) ”ﬂ’mm[:] Cleaning
xxii) E Plate,

xxitit) @ ‘Inspection
These symbels was either used individually or in
) ,ﬂ-“"'g
combination with ether symbels, RO
' _“..f :ATU“L‘ ’
: %
QCOﬂV“”” i
4 ,,,pﬂ
,.‘:’ f“‘.ﬂ




5.6 ANALYSIS

Baged on the pilet study conducted emn the machine

put under 19 basic activities, These activit.iu are

different activities :

it was observed that all activities cam be comfortably

ligted in 5.4.Fellewing are the day-toeday results of

—

pctivie

o 1 2 3 4 SA sB sc 6 7 8 9 10A 199 10C 11 ,, 13 4 15 16 17 18 19

11050.. 32'1 13.1 1.“ ..‘ 5.. ‘.1 009 ..‘ 2.7 0.9 2.‘ ‘.9 0.. - 1.1 ‘ - a.‘ 2.7 29(.)5 - - o
c

12. 5.“ ‘299 13.‘ L= ..9 ‘.‘ 2.’ L] - 5.1 °.3 1‘.’ - = - O.S 1.9 '.9 L] 3.9 - 3.5 °.9 =

13.5.88 38,9 30,1 0,3 - 6.5 1.3 1.2 6.9 2,3 0.3 = - 1,3 - - « 0.4 0.6 8.3 - - 1.4 =

14.5.,88 34,5 21.4 1,9 0.5 5.3 1.2 e 2.1 6,8 e 1,6 o - - - ® 0:51,27.9 14,5 = = -
()

l’cs." 33.. 9.‘ - 1.. 1.0' 2-2 - 1.‘ 1.2 0.4 2.2 - 2.2 0.5 - - - - 7.‘ 2?.? 3.1 0.5 -
[ o4

!1.5.“ “.‘ 13.. 0.‘ 099 5.1 1.1 1.’ 3.2 7.. - 3.7 [_] - - - 2.‘ - ..‘ 11.7 %.3 2.5 1.‘ -
T)

’.. 5.“ 29.1 15.7 2.‘ 2.‘ 9.2 1.‘ 1.‘ 2.1 .o. 1.9 .-9 - 1.5 0.5 - 209 = - ‘07 - 1.1 0.3 3.‘

'1.‘... ".’ 5“ = 0.9 11.. 1.9 1.3 3.7 6.2 907 ‘o. - 2.2 - - 5.2 - - ‘.’ 3 ‘o. 3.‘ L=l

l'.l'm 35.9 15.2 ..’ 1.0 7.5 2.1 0.8 2.6 5,1 0.6 4.8 0,1 1.0 0.8 0.2 1-‘ 0e3 0,3 6.9 9.6 1.8 1.9 0.5

(*C’' and *T* represent crane and trelley.)
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(3]

$.7 CONCLUSIONS
i) Frem the amalysis ,it was foumd that the leeding of plates on the

ii)

ii1)

iv)

v)

trolley and unleading of the trellgy toek away the major working
Sime in the mormiag.

Clearly the crame being used for the loading/unleading remains
under maintenac e for considerable paried and hence the trolley
©an meither be leaded ner unleaded, Thus for loading and unleading

the trelley, wuch depeads upen the crane.
It was found 22 tho saalysis that ,nezzele has te be menipul sted
tise and again, Tals wae due to fact that the plate en the trelley

is placed ca the channels of varying heights ,rssulting in useves=
ness in the plate setiing, Thus the nezzle has te e menipulated.

Altheugh the time taken fer the rezzle manipulatiens is very small
but the number of times it has to be done 1is very high.
Similarly, the machine mamipulations time is very high., The mumber
of times, the machine har te be manipulated to bring te the
starting peint etc. is again very high. This is due te the

fellewing rezsons

a)The pregram fod inte the machine is not preperly designed.
B)The machine is being eperated by untraimed persoms.

The late arrival / early leaving time of the eperasteor is alse ver
high, Altheugh the study reflescts enly a percentage of mikx 6.9%

during a shift thet is abeut 35 mimutes , the sctual time wasted
in this activity is higher en the days when me study is being

cenducted,
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(vi) Further the study reflects ,fix S.1 percent as time for the
personal needs of the soperster this ogain is very high,because

the eperaster goes to the shed, mear the shearing wmachine, te have
kis tea and 2 lot of Cime is wasted in this.

S.9 OTHER OBSERVATIONS.
Apert frem these cenclusiens frem the asnplgsis , there were ether

ebgervationgs, These are :

i)The general maintensnce of the machine is very peer,

11)0nly/RB8sle i usually im working comditien at a time.

iii)Handling of the machhde by untrained persoms has made a mess
of the machine,
iv)The "EYRE ® which can be used te cut the plate te shape using a

scaled drawving, 15 net in weorking conditiem.

v) Operates ueses vnly ene noszle while cutting a plate in
longitudinal direction and whem number ef cuts in that directiem
have te be mzde,

vi) Deagpite being infermed of the mext day's programme in advance

by the cutting ysrd imcharge, the Iren Ster: pesple never left

the plates near Che ghed before leaving, so tanst little time is
lest in searching and bringing the plates te the trelley from
2 distance , while loading the next day,

vii) The crame® utilisstien is very low and remaing idle feor let ef
time but whem it is requiraed for leoading /unleading trelley, the

Ixen stere peeple start using it for their own work and the cram
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wait is thus about 4.8% i.e. abeut 25 minutes whem the trelley has

has te be loaded and unleoaded enly ence im a shife,

5.390 RECOMMENDATIONS
1) Since the leading/usisading time is very high,xspm there sheuld be

another trelley so that when wrk is going o2 ene trelley the second
ghould be loaded, se tha: as seen as work finishes em first trelley

gsecond could be takem up,

i1) A Shexwgh therough mgintonance checkup should be carried out for the ‘
crane and efferts sheuld be made By the PVD maintensnce fer its
minimum $reakdown. Mereever Jid arane should be previded, so that
if the crame is net in work erder, leading/unleading ceuld be dene

with the help of the Jip crane.

111) The plate sheuld be placed on cast iren »lecks machined te a unifeoa ‘
height se that the plate is levelled ond the rogzzle is net te be
manipulated time and again,

iv) Prepsr trainimg chould &k be given te the operaters and the n.roﬁ
incharge of making the pregrum for machine so that minimum number of
machine manipulgtiens have te be carried out,

v) Greater Supervisery centrel needs to be exervised en the eperater by
the Incharge to check the late arrival,early leaving, and time taken
fer the peresnal needs. Moreever, greater co-eperatien and harmony

is dosired in the working ef cutting y ré and Irxem Stole.



CHAPTER SIX.

6.1 OBJECTIVE
' To study the present precedure of beoking of welding

censumables en jobs and propese an impreved precedure.

Welding consumables are the electredes, welding wire,
flux and gases. Beoking of welding comsumables en jebs, means that the
item used on a particular jeb must be knewn and its cest forwarded en
‘the job as its manufacturing cest., This is impertant because it has
te be assessed whether the cest of preduction of a particular jeb is less
than or greater than its sale price se as te Judge its prefitability er
less te the company, Therefere, any welding censumable uged en a
particular jeb must be knewn in exact quantity and forwarded te Coste
Centrel Deptt, fer becking ef that cest en the Job,

6.2 EXISTING SYSTEM OF BOOKING OF CONSUMABLES ON JOBS
The existing system of beoking ef welding consumables

en the jobs can be explained with the help of fellewing
flew-chart

Frem planning Deptt,
monthly leading
schedule teo structure-

¢

Calculatien of wt, of each
Jjob and passed en to the 1I/C
ef mu:z censumables

frem Welding-Steres,

ek LT .
- e e

et L L
M e .-

A /4

CEL Y

|
At estimated rate of Rs 2000/~
' per ton wt, of the job, -
- welding consumables are hookol

- on the job and registered. .




?

From time te time stere-issue
slip 1s igsued te the Welding
Stere fer Welding censumables

b..a-...-...

against the jeb as per the
estimate beooked on the jeb 4‘
{ Material issued by the -1
! Welding steres registered |
]

|

against the pagticular jeb,

l

besssuf nan

g

Beekly infermation
eof different welding

1

S |

' '
L]
: ik ' :' Material arrives in the |
E :;‘woldl.::.s:::::‘on i E sheop and is stered in the E
} different jobs is gent | 4 stexs in shep. :
i to Acceunts-Deptt, H 4'
y + } é'anup ;u;omhzoi's 1:;u. ﬁs
! Costing of these items s Store-issue-siip te the H
{ & information passed on | ; weldgrs of their greup. |
5 te the Cest-Centrel Deptt. }
LR ] L)

+ + Material issued by the I/C |
y ' | § and infermatien registered !
i Becking of the cest en ‘ |8 name of the welder and |
! the job by Cest-Centrel : i::l againgt which the :
L Deptt, J i ! ma al has been issued, H

z | .

.

At the end of every shift
the welders returm the
balance elsctredes and the

recerded

pe st e eare®Te w

stubg of the used electredes,
and this infermatien is alse

alhaha L L T )

€5




6.3,

6.4

€6

DRAWBACKS IN EXISTING SYSTEM 3

THE MAJOR DRAWBACK IN THIS SYSTEM WAS THAT WELDING CUNSUMABLES
WERE BOOKED AT THE RATE OF RS. 2000/~ PSR TONNE OF THE JOB

WEIGHT, ON ALL JUBS. CONSUMABLES ACTUALLY USED ON THE JOB WAS

NOT TAKEN INTO ACCOUNT RESULTING IN INACCURATE)OF CONSUMABLESR00KING
ON JOBS.

Other drawbacks were $

(1) Ne receorded infermation was available as far as
gasses are concerned,

(11) Ne imfermatien regarding the exact cengsumptien of the
welding wire, Once the rell of the wire is issued it
was net known that what quantity ef wire is consumed
en a particular jeb,

fkkt )
It was alse observed that in the structure-shep, where

welding consumables were required, used only three types of
welding censumables viz. Electredes, Welding-Wire and gases.

For these three different consumables, different precedures
propesed te give an accurate acceunt of the censumables used en the
job,

PROPOSED SYSTEM

6.4.1 Fer Electredes. For calculating the exact Ne, of electredes
of a particular size and type the fellewing precedure in steps
should be adepted 3

(1) The shop-store should be declared as the subestere
ef the Welding-stere,

(11) The material te be brought in this stere should be
breught in the name of the shep and kept im this stere,



(111)

(iv)

(v)

(vi)

&1

As in the existing system, the welders should be
issued electredes against jebs and the infermatien
duly recerded, At the end ef the shift the unused
electredes sheuld be returned alongwith the stubg of
the used electrodes, Infermation regarding the unwsed
electrodes should be recorded,

A weekly repert of the electredes actually used on

a particular jeb should be sent te steres, frem where
the further precedure of beoking of the electredes en
jobs shc':}:ld be carried out,

Fresh supplies of Out-ef-steck electredes sheuld be,
again,brought in the name of shep.

A menthly check sheuld be carried out by the steres
people 1:- tally the actual Ne. of elecgredes in the
"Sub-store” and the Ne.ef elactredes shown as “"consumed"
in the weekly statement.

Recerding of information cam be dene in the fellowing patterm 3

JOB“NO
8rl Date Name of Electrede No of No of Neo of
Ne Welder sige & Brand electredes Electredes Electredes
Name issued returned actually

(1) (2) used,
: (1) « (2




6.4.2

6.4.3

€8

Welding-Wire :

In case of welding wire, the rell is issued and it
becomes difficult te keep track of the ameount of wire used eon a
particular jeb, For this it is suggested that a "COUNTER® be fixed
with the ghaft on which the rell meves, The "Counter® will give the
No. of revelutiomns, which can be converted into length of wire and
hence inte weight, The follewing procedure should be adepted for
recording consumption of wire,

(1) At the start of shift, the group supervisers should note-dewn
the "Counter-Reading® and the job em which the wire is te be
used, |

(41) At the end of the ghift, again the " Counter-Reading * gheuld
be neted,

(1i1) Redering to the chart suppliedp the actual wire consumed
should be registered. ( FPer Charts, for 1.6 mm & 2.0 mm wire,
please refer Appendix regpectively).

GASES
Fer recording the consumption of gases the "Gas-pressure®
sheuld be neted against the jeb at the beginning and end of the
shift, The difference in pressures, cam be converted in termg
of velume of the gas congumed and further in mne. of cylinders.
RFer this andther chart can be prepared at different gas
pressures and muod te the shep.
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APESNDIX T])
CHART FOR (1.6 mm wWire)

COUNTER READING LENGTH OF WEIGHT OF COMMULATIVE
WIRE (m) (WIRE (Kg) Wr. (Kg)
0= 42 31.00 0,490 0.490
4396 39,18 0.614 1.104
97-150 38,92 0.610 1.714
151204 18,64 0.605 2,319
205-258 38437 0.601 2,926
259312 38.10 0,597 3,517
313-366 37.83 0.593 4.110
367420 37.56 0.589 4.699
421-474 27,28 0.584 5.283
475-528 37.01 0,580 5,063
529-582 36,74 0.576 6,439
583-636 36,47 0.571 7,010
6372692 36,20 0.568 7.578
6930744 35,93 0.563 8.161
745798 35,66 0.559 8.700
799.852 35,38 9,554 9,254
853-906 35,11 0.550 9.804
907960 34.84 0.546 10 .350
9610014 34,57 0.542 10 892
015-068 34.30 0,539 11 .431
0692122 34,03 0.536 11 .967
123-176 33,76 0.533 12 .500

The abeve chart has been verified as explained
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A semieused roll of 1,6 mm wire was takenm and weighted and its
A external diameter was measured

Wt, of the semi uged wire rell = 5.530 kg
Wt. of the empty wooden-rell en

which wire is wound = 1,400 kg
wt, of wire en the rell = 4,130 kg
Wte of wire used = 8,370 kg
wt, of wire of im length = 0,016 kg
Length of wire weighing 4.13 kg = 258,13 m

Us!.nq Fe mula ¢

LN = 5¢ 0“'4-njn§11_'! )

where In = length of wire for *n’ windings
N = No, of windings
D = Dia of the empty rell = 0,199 m
T = Thickness of wire

268,13 = 54  (nx0.199 + gs;-;z x 1.6x10

A =7.,54 n 8.0

} )

Tetal external dla, of the rell (calculated)

= 212 ma
Measured extermal dia, of the rell & 231 mm

The variation of 19mm is allewable because the external
diameter of the new rell was measured as 260 mm whereas theeretically
the extarnal dlameter was calculated te be 235 mm, ie. & variatien
of 25 mm, This variatien is due to the fact that the theeretical
celéulation has been made on the assumptien that there is ne slacknese

in the winding of the wire on rell.




COUNTER READING

0-12
13955
5608
99-131

132«174
175217
218260
261303
304346
347-389
390-432
433-475
476518
519561
56 2-604
605-647
$48-690
691733

oo S -

f E "H COLLEGE OF
EFRING. PAmu
SeeFYy—

IG".’.Sr—.b’C}

SHART FOR 2 mm WIRE
\dn (ms' “\"’Iﬁhm“(‘kg
16,00 0.392
31.20 0.765
‘30,93 0.758
30,687 0.752
36,39 C.745
30.12 0.738
29.85 0.731
29,58 8,725
29,31 0.718
29.04 0.71%
28,77 0.705
28, 50 0.698
28,23 0.692
27,96 0.685
27,69 0.679
27,42 0.672
27,15 0,665
26,88 0.659
Thapar Universly, Patisia EF GIN

= T g

%ﬂ!ﬁ:”

0,392
0,157
1,915
2.667
3.412
4,150
4,881
5,606
6,324
7.036
7.741
8.439
9.131
9.816
10,495
11,167
11,832
12,491
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