CHAPTER -V

APPLICATION OF INVENTORY MODELS
FOR
AN ENGINEERING INDUSTRY.



INTRODUCTION TO AN ENGINEERING INDUSTRY

(Ghatge Patil Industries Ltd., Kolhapur)

The GHATGBE PATIL group, situated in Western Masharashtra
is one of the largest and the most successful groups, well known
for quality and reliability. The group’s field of activities
cover Transportation, Foundry, Machine Shop, Diversified Agency
PDivision,Printing Cnnsfruction and manufacturing of ﬁnpedé. The
GHATGE PATIL group is one of the largest employer in this area,

employing over 5000 people.

BHATGE PATIL INDUSTRIES LIMITED is the largest company in the
group founded in the year 1960 by Mr. J. B. Patil and Mr. V. M.
Ghatge as co-promotors. From the beginning the company has
experienced a remarkable growth. This coﬁpany has expanded from
a small foundry to one of the most modern and integrated engi-
neeriAg complex spread over 10 hectacres of land. The compa-
ny’'s products have a country wide.;ustomer base; distributed,
maintained and supported through a network of Dealers and Origi-

nal Equipment Manufactures.
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The company’s philosophy to m#intain rigid gquality gnd
reliabiiity standards has gained its Domestic and international
recognition. Some of the countries the company exports ?ts
products are U. K. , U. S. A., Germany, France, Singapore, lran,

Canada, Mexico and New Zealand.

The other details of the company are as follows.

1. Date of Incorporation 2nd July 1960.
2. Number of Employees : 1950 approx.

3. Annual Turnover : Indian Rupees 17 crores.

4. MAIN PRODUCT LINES

A Foundry division :
Braded 6. 1. Castings : High Pressure Moulding
line(Imported from Kunkel
Wagnér of West Germany).

S. G. Iron castings In collaboration with:

George Fischer Limited

of Switzerland .



B}. PRODUCT DIVISION =

Mechanical clutches & power 1 Twin disc incorporated,

L4

Take offs USA (Agreement expired in 1975).

. Fluid Couplings Transfluid srl, Italy.

Electromagetic clutches Zahnradfabrik

Priedrichashafen AG of

West Bermany (Siemens

group)

Pneumatic clutches/ Barufaldi Frizioni, SPA,

Brakes Italy (Siemens group).

Automotive FTOS

Dana corporation, USA

(Agreement expired).

Marine Gearboxes FParson Engg. co., U. K.

{Agreement expired)f
Hydraulic Brake System : GPI Design.
Automotive clutches for BEML as per Komatsu Design.
We have mainely two Divisions namlys
a) Foundry Division.

b) Product Division.
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FOUNDRY DIVISION =

In our foundry division, we manufacture Brey Iron castings
for I.85. Grade 20 to 390 (equivalent to G. 6. 20 to 26) to the
tune of 1400 Tons per month and cater to the requirements of
leading original Equipment Manufactuers of commercial Vehicles,

Tractors, Diesel Engines etc.

Our Foundry is equipped with fully Qutomatic High Pressure
Moulding line,ISxpthetic sand pland imported from Kunkel Wagner
of West Germany,having box size of 1150 x 7506 x 400/ 350 mm and
with a capacity of producing more than 2000 tons per months. ﬂe
also have 4 Induction Furance, 1 Cupola, Continuous shot Blast-
ing Machine imported from B. M. D. west Germany, core shotting
machines, a well equipped pattern shop consisting of 2 imported
. Boko pattern Mi{ling Ha;hines with coppying attachment and other
general purpose machines. We have entered in to Technical col-
laboration with M/s. BGorge Fischer Limited of Switzerland for

the manufacture of 8. 6. Iron (High quality ductaile Iron/

Nodular castings).
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PRODUCT DIVISION =

In our Product Division, we have more than 200 general and
special purpose machine tools like tgrning, milling grinding ,
drilling machines etc. The machine shop is also equipped with
Reishauer Gear Grinding Machine, Maag Gear Testing, Broaching
Maching, SIP Jig Boring Machine, Induction Hardening Machine, a
well equipped guality control shop with Three way Co-ordinates
measuring machine, heat treatment facilities ete. following

products are manufactured in our product Division.

1. MECHANICAL CLUTCHES & PTOS:

-

We manufacture these units in size from 3 1/2" to 18% in
single, double and tripple plate with maximum capaéity of 740
hp. These clutches and PTOs are mainly wused for industrial
applications covering drilling rings, read rollers, diesel
driven compressors/ pumps/gensaratiors, consfruction machinery
etc; These products are regularly exported to USA, SPOAIN, WEST
| GERMANY, ITALY, MEXICO, IRAN,

LEBANON MALAYSIA, THAILAND etc.

PEZAT LIBKARY
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2. AUTOMOTIVE PTO UNITS:

These PTOs are mainly used on mobile equipment or vehicles
for giving a drive to auxiliary units such as pumps; generatars,
cuﬁpressurs etc. The PTOs available are for side mounting
directly on vehicle transmission or split shaft arrangement for

giving two outputs with one input as used on fire engines.

3 FLUID COUPL.INGS:

This product is being manufactured by us under technical
collabaoration from M/s. Transfluid Srl. of Italy. These

Fluid Couplings are traction type and are available in sizes
from & to 24" fué maximum capacity upto 490 hp suitable for
installation with diesel engines or electric motor. These are
used on almost all industrial applications, involving higher
inertia such as conveyor equipment, mixers rolling mills, tex-

tiles machines etc.

4. ELECTROMAGNETIC CLUTCHES % BRAKES:

This product is being manufactured by us under technical
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collaboration from M/s. Zahnradfabrik Friedrichshafen of West
Germany. These ugits are multi disc type with slip ring suit-
able for west operation and are mostly used in machine tools on
a large scale. These come in about 16 sizes uiﬁh static torqgue

carrying capacity from 7 Nm to 50080 Nm.
5. PNEUMATIC CLUTCHES % BRAKES:

This product is being manufactured by us in tﬁcﬁnical
collaboration with M/s. Baruffaldi Frizioni SPA of Italy. These
Clutches are disc type wmainly used for press brakes, shears,
paper and pélp making machinery etc. These come in about 11
sizes with static torque carrying capacity from 25 Nm to 26500

Nm-
6. MARINE GEARBOXES:

These marine reverse and reduction gearboxes incorporate a
wet type disc clutch capable of transmitting full engine torque
contineously- in forward drive, The gears are of case hardened
alloy steel and are ground on involute profiles for giving
smooth and quiet running. The gear boxes come in these models
covering Horse Pa&er Range upto 165 HP with direct 2:1 , 3:1 and

421 reduction ratios.
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7. MARINE POWER TAKE OFFS:

The marine PTOs specially designed for fishing boats, tugs,
cargo boats and barges. It incorporates mechanical dry type
clutch wnit with moulded asbestos clutch Plates for positive
transmission of power. The flexible input coupling eliminates'
mis—alignment problems. It comes in two models upto 47 HP range

maximum.

- HOUSE OF GHATGE PATIL ALS0 CONSISTS OF:
1. GHATGE PATIL TRSANSPORTES PVT. LTD.

They are the largest transport fleet operatiors in the
country with a fleet of more than 400 vehicles with country wide

operations covering more than 149 major cities.

2. GHATBE PATIL PACK PRINT PVT. LTD.

Engaged in printing and packaging activities.

3. GHATBE PATIL AUTOMOBILES PVT. LTD.



An Agency division dealing in commercial vehicles, passen-—

ger cars, scooters, jeeps and tractors etc.
4. VIPLA CONSTRUCTIONS
Engaged in Civil Construction activities.

Deatils of our product range is given in the subsequent pages.



Grey Iron Cast Components

Our experience and expertise in this
#ield has enabled us to cater to the
stringent requirements of all the
prominent sectors of the engineering
#ndustry, in both the Domestic and
the International market.

Our Product Range:
Cylinder Blocks
Cvlinder Heads

Engine components
Brake Discs & Drums
Transmission Casings
Gearbox Housing
Hydraulic Valve Bodies

¢ & 5650

Composants Fer Coule Gris

Notre expérience et savoir-faire
technique dans ce domaine nous ont

permis a prevoir aux exigences
rigoureuses de tous les secteurs
prééminents de lindustrie d’engi-
neering, tant dans le marché national
que celui international.

Notre Gamme de Produits:

® Blocs du Cylindre

® Tétes du Cylindre

® Composants moteur

® Disques de frein et tambours de
frein

® Boites de transmission

® Boites de vitesse

® Corps soupapes hydrauliques

Graue GuBReisenteile

Unsere Erfahrung und Knowhow
auf diesem Gebiet ermdglicht uns,
mit den strengen Anforderungen
aus allen Bereichen der Maschinen-
bauindustrie im Inland und Ausland
Schritt zu halten.

Unsere Produkte:

® Zylinderbiticke

o Zylinderdeckei

¢ Motorenbestandteile
e Bremsscheiben und

Bremstrommeln

® Getriebekasten

¢ Getriebegehausen

® Hydroventilkdrper



S.G.lron Cast Components -

Composants Fer Coule $.G.

$.G.EisenguBteile

We foliow the world renowned
+ GF + (GEORGE FISCHER
LIMITED, SWITZERLAND) con-
verter process to manufacture S.G.
iron Components.

Our Product Range:
® Hubs

® Rear Axle Housings
® Crank Shafts

® Shackles & Brackets

PRODUCTS
Brake Drums & Brake Discs:

Nous suivons le procédé renomme
mondial + GF + (GEORGE
FISCHER LIMITED, SUISSE) de
conversion pour fabriqguer les
composants de fer S.G.

Hortre Gamme de Produits:
€ Moyeux

e Boites du pont arriére

@ Vilebrequins

® Eclisses et consoles

PRODUITS

Tambours de frein et Disques
de frein:

Zur Herstellung von S.G. Eisengu-
RBteilen benutzen wir weitberihmtes
GF (GEORGE FISCHER LIMITED,
SCHWEIZ) Konvertverfahren {con-
vert process)

Unsere Produkte:

& Naben

® Hinterachsegehausen

o Kurbelwellen

e Kettenglieder und Stitzen

PRODUKTE

Bremstrommein und
Bremsscheiben:

We design and develop Brake
Drums and Brake Discs for the appli-
cation of O.E. manufacturers and
the after-sales market. We maintain
rigid controls to meet the international
quality standards.

Nous projetons et développonsles
tambours de frein et les disques

frein pour application chez
tavricants O.E. et le marché apres

vente. Nous maintenons des
contrbles rigoureux pour faire
face aux normes de qualité
internationales.

Wir konstruieren und entwickeln
Bremstrommeln und Brems-
scheiben zur Anwendung von
O.E. Herstellern und fur Kunden-
dienst. Um dem internationalen
Qualitatsniveau zu entsprechen,
fihren wir strenge Kontrollen
durch



Mechanical Clutches & Indus-
trial Power Take Offs:

We manufacture a variety of
Mechanical Clutches and Power
Take Offs. Originally started in
collaboration with a leading
American manufacturer, we have
turther built on this foundation to
keep these products on par with
International specifications and
reaquirements.

Range:
Mechanical Clutches :© Max. upto
750 HP

- Max. upto
850 HP

Power Take Offs

Applications:
HighSpeedindustrialEquipment
Agitators

Conveyors

Compressors

Pumps

Generators

Elevators

Drilling Rigs .
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Embrayages mécaniques et
Commandes auxiliaires

Nous fabriquons une variété

d'embrayages meécaniques et
commandes auxilaires. Originaire-
ment, commencé en collaboration
avec un fabricant important
American, nous avons construit
ultérieurement sur cette fondation
pour offrir des produits d'aprés
les spécifications et les exigences
internationales

Gamme:

Embrayages mécaniques

: Maximum jusqgu’a 750 C V.
Commandes auxiliaires

s Maximum jusqu’a 850 C v

Applications:

® Matérial 4
industriel
Agitateurs
Transporteurs
Compresseurs
Pompes
Génératrices
Elévateurs
Appareilde perforation de sonde

haute  vitesse

Moechanische Kupplungen &
industrie-Zapfgetriebe

Wir stellen verschiedene, mecha-
nische Kupplungen und Zapfget-
riebe her. Am Anfang haben wir
sie in Zusammenarbeit mit einem
fuhrenden amerikanischen Her-
steller produziert. Spiéter haben
wir die Produkte weiterentwickelt,
entsprechend den internationalen
Spezifikationen und Anforderungen.

Bereich:

Mechanische max bis zu

Kupplungen 750 PS

Zapfgetriebe max. bis zu
850 PS

Anwendungen:

¢ Industrieeinrichtungen mit
groBer Geschwindigkeit

& Rihreinrichtungen

® Forderanlagen

® Kompressoren

® Pumpen

e Generatoren

® Elevatoren

# Bohranlagen



Marine Gearboxes & Marine

Power Take Offs:

Boites de vitesse Marines et
Commandes Auxiliaires
Marines:

Schiffsgetriebe & Schiffs-
Zapfgetriebe:

Originally manufactured in tech-
nical collaboration with leading
British and American manufacturers
to cater the needs of the Domestic
Marine Industry, we have further
up-dated our products to meet
today’s market requirements.

Range:
Marine Max. upto
Gearboxes 180 HP with
reduc-
tionratios2:1,
3:18&4:1
Marine Power © Max. upto
Take Offs 180 HP
Applications:
® Fishing Trawlers
® | aunches
® Ferry Boats
® Tug Boats

Originairement produites en colla -
boration technique avec des
producteurs importants Britanni-
ques et Americains pour prévoir
aux besoins de I'industrie marine
nationale, nous avons encore
améliaré nos produits pour
affronter les nécessités du marche
d'aujourd’hui.

Gamme:

Boites de - Maximum

vitesse jusqu'a

marines 180 C V. avec
trois rapports
de réduction
2:1.3:.1,4:1.

Commandes - Maximum

auxiliaires jusqu’a

marines 180 C.V.

" plications:

w UBateaux chalutiers de péche
® Chaloupes

® Bacs

® Remorqueurs

Ursprunglich wurden diese Pro-
dukte. fur die heimische Schiff-
sindustrie, in technischer Zus-
ammenarbeit mit fihrender eng-
lischen  und  amerikanischen
Herstellern  hergestelit. Diese
Produkte  haben  wir, ent-
sprechend den heutigen Anfor-
derungen, weiter modernisiert.

Bereich:

Schiffgetriebe max. bis zu
180 PS mit drei
Reduzierungs-
maRstabe
2:1.3:1%41

Schiffs- max. bis zu

Zapfgetrigbe 180 PS

Anwendungen:

® Trawlers

® Motorbooten

® Fihren

® Bugsierdampfer



Automotive Power Take Offs:

Out Automotive Power Take Offs
are manutactured to suil the
specific needs of our customers

Range:
sMax upto 300 Kg m

#Wentures:

B Jrcte Waine Shudt Contool
e Control

» Preamatic Control

#Applications:

Autornotive mounted

® Compressors

# Blowers

» o hixers

Hydrauhic Pumps

Fire Fighting Equipment
Winches

Garbage Compactors
Earth Moving Equipment

Commandes Auxiliaries
automotives:

Nos commandes auxiliaires auto-
motives sont fabriquees pour
convenir aux besoins des chnets

Gamme:
Maximum jusqu’a 300 kg/m

Caractéristiques:

& Contraole sechtine eodde s biange
tend de Bl

® Controle alevier

& Controle pneumatique

Applications:

Montées &  apphecations  auto
maotives

Compressetrs

Souffleries

Mealangeurs

Pompes hydrauliques
Equipement antiancendie
Treuwls

Compacteurs des ordures
Equipment movement de terre

Automotiv-Zaptgetriebe:

Unsere automotive Zapfgetrnebe
werden je nach dem spezifischem
Bedart der Kunden hergestelit

Bereich:
max his zu 300 Kg m

Eigenschaften:

® forngestouerte
Drabitverschiebuny
wire shuft control)

o Hebelschaltung

e pneumatische Betatigung

(remote

Anwendung:

automotiv monhert
Kompressoren

Lufter

Mischer

hydraubsche Pumpen
Feuerbekampfungsaniage
Kurbed

MullpreBanlagen
Erdbewegungsanlagen
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" “ouplings:

Accouplements
hydrauliques:

Manufactured in technical colla-
horation with TRANSEL UID SRL .
ITALY. these Fhod  Couplings
provide smooth transmission of
the starting and braking torque,
thus protecting the prime-mover

Range:
Max upto 400 HP
Applications:

® Material Handling Equipment
Wire Drawing Machines
Textile Machinery

Ash Handling Plants

Fork Lifts

® v e

Electromagnetic Clutches &
Brakes

Produitsen coliaboration technique
avec la Ste. TRANSFLUID SRL,
ITALIE . cos accouplemants hydra
uliques donnent une transmission
douce du moment de torsion de
demarrage et de frein, ainsi prote-
geant le premier moteur

Gamme:
- Maximum jusqu’a 400 C V.

Appljcations:

Equipment de manutention
Tréfileries

Machines Textiles

Installations manutention de
cepdre

Elevateurs a fourchette

Embrayages et Freins Electro-
magnetiques

Flissigkeitskupplungen:

Werden in technischer Zusamme-
narbeit it TRANSFLUID SRL,
ITALIEN hergestellt Diese Fliss
gketskupplungen ermoghchen
stoRfreie Ubersetzung (tranmission)
des Anlaufs und Bremsmoments
Dies wiederum schutzt die Antrie-
bskraft.

Bereich:
max. bis zu 400 PS

Anwendungen:

® Werkstofforderemrichtungen
® Drahtziehmaschinen

e Textilmaschinen

¢ Entaschungsanlagen

e Gabeistapler

Elektromagnetische
Kupplungen und Bremsen

Manutactured i technical colla-
boration with world renowned
manufacturer ZAHNRADFABRIK
FRIEDRICHSHAFEN (ZF), WEST
GERMANY. We manufacture
Multi Disc Slip Ring Clutches and
Brakes for wet application.

Range:

1 to 400 Nm operating on 24
Volts dc

Applications:

% Machine Tools
® FEjevators

s L3

Produitsen collaboration technique

avec e fabricant renommé
mondial ZAHNRADFABRIK
FRIEDRICHSHAFEN (ZF),
ALLEMAGNE OCCIDENTALE.
Nous fabriquons des embryages
a bague collectrice de disques
multiples et des freins pour
l'emploi & humide.

Gamme:

: De 1 a 400 Nm fonctionnant
sur 24 Voits, CD.

Applications:
@ Machines Outils

€ Elvateurs
8 Llosbives 2w

Werden in techmischer Zusammen-
arbeit mit dem weltberihmten
Hersteller ZAHNRADFABRIK
FRIEDRICHSHAFEN (ZF), BRD
hergestellt. Zur NaB-Anwendung
stellen wir Mehrscheiben {schiei-
fring)- kupplungenund Bremsen her.

Bereich:

1 bis 400 Nm betatigt durch den
24 V Gleichstrom

Anwendungen:

& Werkzeugmaschinen
® Elevatoren



Pneumatic Clutches & Brakes

Manufactured in technical colla-
boration with BARUFFALDI FR}-
ZIGNI SPA, ITALY. Our Clutches
and Brakes have single disc clutch
and spring loaded single disc
brake and are used as reliable
drive elements

Range:
250 to 25600 Nm

Applications:

¢ Mechanical Presses
® Punching Machines
Shearing Machines
Rolling Milis

Paper Mills

* o0

- KUNKEL

High Pressure Moulding Line

Fully automatic High Pressure
Mouliding Line synchronised with
automatic Sand Plant, supplied by
WAGNER. WEST
GERMANY for production rate of
. 40 boxes per hour. with a box size
ol 1160 x 750 x 400,350 mm.
Specific squeeze pressure of max.
14 Kg /cm?2 to produce a dense
campact mould to ensure castings
wath cxcact wenght and lugh mtegrily
Weight per preece max 150 Kg to
st the above box size

Embrayages ot
paesumatiques

Freins

Produitsen collaborationtechnique
avec BARUFFALD! FRIZIONI
SPA, ITALIE. Nos embrayages et
freins ont un embrayage a simple
disque et frein a charge de
ressort de simple disque et ils
sont utilisés comme des éléments
de commande

Gamme:
- De 250 a 25600 Nm

Applications:

¢ Presses Mécaniques
® Machines a decouper
® Machines a cisailler
® [ aminoirs

® Papeteries.

Ligne De Moulage A
Haute Pression

‘igne entiérement automatique
moulage a haute pression
nchronisée avec installation de
le fournie par la KUNKEL
AGNER, ALLEMAGNE
<CIDENTALE, pour produire
+0 boites & I'heure, ayant la
dimension de 1150 x 750 «x
400/350 mm. Pression spécifique
de maximum de 14 kg/cm?® pour
produire une moule compacte et
OSSN DOt assurar dos coulbes
avec un pouds précis et de haute
intégrité. Poids par piéce maximum
150 kg pour convenir a la dimen-
sion ci-avant de la boite.

Pneumatische Kupplungen
und Bremsaniagen

Werden in technischer Zusamine-
narbeit mit BARUFFALDIFRIZIONI
SPA, ITALIEN hergestelit. Unsere
Kupplungen und Bremsen haben
Einscheibenkupplungen und gefe-
derte  Einscheibebremse und
werden als zuverlassiges Antrieb-
selement benutzt.

Bereich:
250 bis 25600 Nm

Anwendungen:

¢ mechanische Pressen
® Stanzmaschinen

e Schermaschinen

e Walzwearke

o Papierfabriken

Hochdrucks-Formmaschine

Volloautomatisierte Hochdruck-
Formmaschine, synkronisiert mit
automatischer Sandanlage, geliefert
von KUNKEL WAGNER, BRD zur
Produktion von 40 Kasten pro
Stunde. Die Abmessungen der
Kasten: 1150 x 750 x 400/350 mm.
Spezifischer Druck  von  max.
14 Kg,/(:m'2 fabriziert eine dichte
PreBform. Diese Form erméglicht
GuBwaren von genauem Gewicht
hoher Vollstandigkeit

Gewicht pro Stuck max. 180 Kg
passend fir die 0.g. KistengréBen
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The table showing output of Inventory Model-|
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Electromagnetic
Clutches/Breaks

41

]

.

]

13

L 4

:

]

r

]

e

£ 3

¥

]

L}

L]

t

£

L]

¢t Mechanical
! Clutches
'
]
L4
1
3
]
]
]
¥
*
E 4
H
3
+
£
]
4
L 4

Maruti Break
Drum

Power Take Off

EK

EK

EK

Sp

SPB Break

SPDB Clutch

2D Cluteh

5DC Cluteh

19D Clutch

BRITANIAN

Clutch

CL 105(B.B.)

CL 105(PLAIN)

VAN FRONT

Cie7(M> PTO

PR 692. 8289 ;
L e 279.82/2 ;
L2 720.3999 ;
P2 1645, 434 ;
Co 1481. 438 ;
C s 3121.77 ;
P 383.2962 :
P 316.0188 :
! B4 3000.503 :
P2 18227.26 :
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H : Rs. . H
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EK 5D Break

Electromagnetic
Clutches/Breaks

Clutches

2. Mechanical
{ Maruti Break

EK SDB Break

CL 105 (PLAIN

CL 105 (B.B.)

VAN FRONT

163.8837

51.52 1151.156

6.299 274.6321

16.5125 | 218.34 :
: H 376.74 :
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The table showing output of Probabilistic Model-1

- —— - ——— —— —— ot A ————— —— - T~ - "~ ———— — o — e Mt G Mt M- A - — — Ao. — A _— o

Sr. Name of Product H Model : E0Q H
No. ¢ H : :
1. ¢ Electromagnetic : EK S5DC Clutch H 25
Clutches/Breaks ; ) v
H EK SDBR Break :

- —- - - —- —- - o o — o —— " — - - " - - et e S e e T e = - n ome - - - — —— — — — ——



101

tZ 22 S e e e LR E R e e I R e S e R S S R S S E T EEE TSR
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PROCUREMENT COST FER ORDER OF IN Rs.= 5.39

INVENTORY CARRYING COBT EXPRESSED IN % OF INVT. WALUE,T = 22

.

LNIT FRICE CU IN Rs.= 253

&

ANNLUIAL DEMAND OR CONSUMPTION D= g6
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ECONOMIC ORDER QUANTITY (EQRQ) @ = 1
THE OFPTIMAL ORDER CYLCLE TIME T = .&l125

THE MINIMUM YEARLY TOTAL COBT  TIC IN Rs.= &R2.828%9
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THE INFUT SUPFLIEDR FOR EMC MODEL ER SDE CLUTCH IS AE FOLLOWS

FROCUREMENT COST FER ORDER CF IM Rs.= 5.3
INVENTORY CARRYIMNG C0ST  EXPRESSED I % OF INVT. VALUE, I = (2235
UNIT FRICE CU IN Rs.= 6500

AMNUAL DEMAND OFR CONSUMPTION D= @
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ECONOMIC DORDER QUANTITY (EOGH) © 9= ©
THE OFTIMAL ORDRER CYCLE TIME T = 1.7@1412E+38

THE MINIMUM YEARLY TOTALL COST TIO IMN Rs.= @
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M&%&%k**%@%kk*%*%******k***********ﬁ*****#%%*%******kk***&%*****%%****
THE INFUT SUFFLIED FOR EMC MODEL EN 2D CLUTCH IS AE FOLLOWS
#******%*k%&***%ﬁ%**%******%*%%**********i#%ﬁ***%**%****%***&****é*%é%

PROCUREMENT COST PER ORDER CF IN Rs.= 4.12
INVENTORY CARRYING COST EXFRESSED IN ¥ OF INVT. VAaLUE, I = .2
UNIT FRICE CU IN Rg.= 212e

ANNLAL. DEMAND OR CONSUMFTION D= 10

bk ik e Sl b b R b S e R S Rt P e L TR LTRSS EESEEE R LE LS T T LS LTS TS

EE ST XL ETEEEEEERSEEEEEEET L LTI EELEEEE LS EEEELEESEEELEEEEEEESE L ESEEES ]

THE QUTFUT OF MODEL I IS AS FOLLOWS
FERERRALEEA AR RERER LR REANERAL R R RH AR AN LR B ARE R R LA EREAR SRR AR LR FRERS

ECONOMIC ORDER QUANTITY (EDGH @ 9= =2
THE OFPTIMAL ORDER CYCLE TIME T = .ol
THE MINIMUM YEARLY 7TOTal COST TIC IN Res.=  720.,73599%

*

fE- R EEEL S SRS EEEELEETRELEEEE ST ESTEEEELEEL L LSS EEETESELEEEELTEELLESELELEE T
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IndFidi

kl
ER AT E S P R TR IR SR S IR S I E Y R R Y R e T T R R
THE IMFUT SURPLIED FOR EMD MODEL EX SDC CLUTCH IS AS FOLLOWS
LSRR S S LR E S TS T I SIS TR R TR L R R R TR

FROCUREMENT COST PER ORDER CF IN Rs.= 7,95
TNVENMTORY CARRYING COST  RYFRESSED I 9% OF TRV, YALUE, T =
UNIT PRICE U IN Rs.= 2520

ANMUAL DEMAND OR CONSUMPTIOM k= 2aa

Er RS L L2 XL L EL S LTI BRI T LIS ELEEE LT LR ET T ST LI LT Pt

GUTEUT

e e s T R T S R I R R e TS R L Rt
VHE DUTRUT OF FRMC MODEL EROSDE CLUTER T8 AS »0LLOWNS
0 TN NI W D N T M NN

ECONDMIC DRDER QUANTITY (EDDy B = 7
THE OPTIMAL DREBER CYCOLE TIME T = o8

THE MINIMUR YESRKLY TOTOL COST 110 I hs.= 1645, 4734

LS T LS ELELELSELEE L LS SIS SLT L LRI PRI LSS LSS ST LTI LSS EE LT
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ITNEUT

FEVSPRT R VRIR TR VEE R F AR R SR TR S R PR SR TR RS L L S X L
THE INPUT SUPPRLIED FOR EMD MODEL FE 16D CLUTCH 1S5 AS FOLLOWS
TR VRV YRRV VTR TE VLR SUETRTECEE SR ST SRR R T P S X E SRR E X R EE T E S LR L2 S E B E L

FROCUREMENT COST PER ORBER CF IN Rs.= 135,78
INVENTORY CARPYING COST  EXFRESSED IN % OF INVUT. VALUE, I = .24
LNIT PRICE CU IN Rg.= S5EG

ANNMUGL DEMAND OFR CONSUMFTION D= 40

PR PSS SRS E T S TR PR R TSR T TR T PR R R R e e TR R

DUTEUT

SRR EE P R S L e E L IR R R T e I R S R T
THE OUTFUT OF EMC MODEL EX 1D CLUTCH I8 A8 FOLLOWS
T ST LTSI RIS Y T I LRI e R R e R L

ECONOMIC ORDER QUANTITY (EO4) 4 9= 1
THE OFTIMAL ORDER CYOLE TIME 7T = 1.66&666TE-0OR

THE MINIMUM YEARLY TOTAL COST TIC IN Re.= 1481, 45%8

i e e e e i e e R e R R e e e e i e e e e i e e e e e e e e
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HAERGCEREEERERARARERERERRRERELEAREREEREERNER AR RAERRRRRA AR TR RRH AR RE
THE INFUT SUPPLIED FOR MC MODREL MARUTI VAN FRONT I8 AS FOLLOWS
T T Y ISP R R P R AR I LIS S s R LT

FROCUREMENT COST PER ORDER CF IN Rs.= 2.2§
INVENTORY CARRYING COST EXPRESSED IN 4 OF INVT. VALUE,I = 22
UMIT PRICE U IN Res.= 252.41

SRNNUAL DEMAND OR CONSUMPTION D= 6000

EE AT ST L L ES LTS L TS T L L L e LR L L ET I L LI L LTRSS L L LT L LTS ELTTEL LT EL T

EE S e TS SRS R e R L LS EE LIS AL E LS LT SR ERESAELEE T EEL LS R Rt

THE OUTPUT OF MC- MODEL MARUTI VAN FRONMT IS A FOLLORWS
HEFEBERELAEAREERRERAERER LR ARG BARL AR R AR F R AN EFRRRERRFRERE R RAN TR L RS

ECONOMIC ORDER GQUANMTITY {(EOQ) & = 354

THE OFTIMAL ORDER OYCLE TIME 7T = 1.472228E-03

b

THE MIMIMUM YEARLY TOTAL COET TIC IN Rs.= 600,303

EE T L TSR EEE RS EEETLEEEE L EELELEELEEEEEEEELELEEEE ELEREEEEEEE T
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HHEEEERERREEEEEEEREERAERERFRGRRERERAERE XXX E R R AR R R TSR RS E AR SRR R
THE INFUT SUFPFLIED FOR MO MODEL SFP BRITUMIAN CLUTCH IS A5 FOLLOWS
HERERAEEREEREEREAEEFAERARER AR EREAERERERARLRCEERERERRAL R R SRR LGN

ROCUREMENT COST PER ORDER CP IN Rs.= 11.753
INVENTORY CAORRYING COST EXPRESSED IN ¥ OF INVT. VALUE, T = .22
UMIT FRICE CU IN Rs,= 20

AMNUAL. DEMAND OR CONSUMPTION O= &

n
A
B

b e L e L e TR L e LT Rt ELELELTELTESE LTS LS TS ESTEES S L

L T I e Ty T I T 3
THE QUTFRUT OF MO MODEL 8P BRITUNIAN CLUTCH I8 AS FOLLOWS
L EEEE S PR EE RSP RN E L TR R T

ECONDMIC ORDER QUANTITY (EOM) & = 5
THE OFTIMAL ORDER CYCLE TIME T = 4.13384&E-07

THE MINIMUM YEARLY TOTAL COST TIC IN Rs.= 3121.77

T T EE R L P T P R e T S S LS L R A S L L L A SR L LS
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HRRH R RN HE R ERERER AR R ERHRETERERER KL EEER SRR ERNREREREARERERR R RES
PHE TRFLT SUFPLIED FOR FTO MODEL Crae?dt TO I8 AS FOLLOWE
e S eI I A L S L L R e Y I T AL ST T S ST

w

FROCUREMENT COST FER ODRDER CP IN Re.= 35

INVENTORY CARRYING COST EXPFRESSED IN % OF INVT. VALUE.? = 1.25

>y

MNIT PRICE CU IN Res.= 4500

ANMLIAL. DEMAND OR CONSUMPTION = A%

bk b e L L EE TSRS LRSS SRS EET LSS EELESLEEES L ELEESELEE S S

DuTEuT

B P He M A K B A A A H K e W B A N W M B N 3 S
THE OUTEUT OF PTO MODEL C1a7 o FTO IS5 a5 FOLLOWY
LS S S e SR TR TSRS SRS I LS LS S ESEEE T SS LI LTS LSS EEL L R

ECONOMIC ORDER QUANMTITY (EO0GY @ 9= &

CTHE OFTIMAL ORDER OYCOLE TIME 7T = 7, a76923E-a0

THE MINIMUM YEARLY TOTaL COST  TIC IM Rs.= 19227.26

LR S LR L LTRSS TS L ESEELTELT LT EESTEEESELSEELETETLIELEETEESELEEEST EE T
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DL

SO BTN I DI T A I I I I WA
THE IMFUT SUPPLIED FOR MC MODEL CL 165 BALL BEARING I[85 A5 FOLLOWS
WA I T T T K TN H AN M WA WA IE T NI NI AN

FROCUREMENT COST FER ORDER OF IN Rs.= 7.42
ITNVENTORY CARRYIMG COST  RXFRESSED UM W OF THNVYT. WHLUE, T = 22

LNIT PRICE OO IN Rs. = 2000

ANNMUAL DEMAND OFR CONSUMETLON L= 15

LR T L E LS RIS I L L LTS LIS ELISET LI EL TSRS S LSS L L L XL T3

OLTHUT

W NN NI TN e TN NN B T N S e NN

VHE OUTFUT OF MO MODEL Ch 1o BALYL BREARING IE AE FOLLOWS

O L S e R TR RS ST SIS S R RS e e L L ST ST
7/

FOONDOMIC ORDER QUANTIVY (RO5) @ 9= 1

THE OFTIMAL ORDER CYCQLE TIME T = o

THE MINTMUM YEARLY TOTaL 08T TIO IN Rs.=

I e SR e R TR e e T R LS S X L XSRS SR E L LS Rl Ess el El R ST L ES L St
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RSV VR UV VIRV VRV SR VNSV SV EO VSV VEvEV SR UV R
THE TRFUT SUPPLIED FOR MO MODEL Ol 1S PLAIN TS A8 FOLLOWS ’
S S S s E ST SR LRSS LT IS L L eI eI S L eI AL SR RS s ST TS

FROCUREMENT CO8T PER ORDER CP IN Rs.=  5.71
ISNVENTORY DARRYING COST  EXPRESSED IM W OF InWT,. ValE. I = 22

UNIT FRICE U IN Rs.= 2456

AMNUAL DEMAND OF CONSUMFTION D= 13
EE R B LR LR ELEEE L ESErEEEErEEELELELSEEELEEIEEEELEEEEER T EEEEEEEEEETEEE L IEEE
OUTFUT.

e S T e e R R R E LRSS R L R
THE OUTPUT OF tMC MODEL CL 1e3 FLAIN IS5 AS FOLLOWS
ST TR E RS L I e I R R SRR SR

ECONOMIC ORDER QUANTITY (EO&Y O = 1
THE OFTIMAL ORDER CYCLE TIME 7 =

THE PMINIMUM YEARLY TOTAL COST TIOD In Rs.= I146H.0188

EE L L ST L TE ST EEEEELEESEL LR ETEEEEE LS ELEEREEEEEELEEEREREEELEEEE ST LS

U
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R R L e e e
THE INFUT SUFPLIED FOR MARUTI BREAE DRUM ~VAN FRONT 1S A5 BELOW
R T e R PR N T Y T e R T T R
ANMUAL. DEMAND TN UNITE D= Zaao

SET P COST FOR EACH FRODUCTION RUN CF = 2005

INVENTDRY CARRYING COST FER YEAR IN RS. 16,94

BAILY RATE OF PROGUCTION P= 240

NOL OF WORKING DAYS PER YEAR = Ia7
e TS S SRR e S S RIS T R P R R LY R R R

S AT RSP E L T E R S R S LR R IR T R R
THE CUTPUT FOR MARUTI BREAE DRUM VAN FRONT IS A5 POLLOWS
HEREERARAERAEAREETRLE LSRR RRLAA R A LR R F AR CR AR LA S E LR AR RAR TR AL REE S EE
ECONOMIC ORDER QTY (EOQ) G= 25.8357541

PROCUCTION COYCOLE TIME (7 ¥ I8 ZI.4666%937  WORKING DAYE

PROCUCTION TIME FOR EADH RUN I8 1492059 WORKING DAYS

THE MINIMUM YEARLY INOREMENTAL 2087 TID INM Rs. @ Z76.7473%4

LR R EEEEREL T EEEEEE L T EREEETETESLEREEETTETEETEELLEEEEEEEREDREE IS LTS
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SHELN

THE ITRFUT SUFPLTRD FOR EMC MODEL Fi SDE, 5 A R LDW
e S S SR R e L e I R R R e e R R Y S A T SIS LR Y R

ARNUAL DEMAND IN.UNITﬁ L= 162

SET U COST FOR £aCH PRODUCTION RUN OF = 53
INVENTORY DARRYING OO5T FER gkﬁH I R, ZEAE
DAILY RATE OF PRODUCTION P= 1o

MO OF WORKING DAYE PER YESMR = W7

'

DLTEUT

RNV SV A PSSRV RSSOV ENERE T SV AE ST )
THE OUTELT F0OR BMGE MODEL LK SDE T8 AS PO LD

FOOMOMIO DRDER QTY  GIHDR) O= &A0807R7

FPRODUCTION CYCLE TIME (T ) 15  211.4574 WUIRKIND DAYS
FRODUCTTON TITME FOROFALH UM LY L Oe3B8T0T WORE TG ﬁﬁVﬁ
1558957

THE MIMIMUM YEARLY INCREMENTAL COST TIO IN Hs.

EE X S L S E LT EE S ER ST eSS e L RS eSS EEEE LS ETE S EEEL LR EEETE RS SRS
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INFUT
e e e R R R e R Ly L N s 1 T s TR

THE INFUT SUPPLIED FOR EMC MODEL EE SDB EBREAK IS AS BELOW
e R s Bl S SRS IS SR P I SRR IR LT O e L E TR

ANNUAL DEMAND IM UNITS D= 80

SET UF COST FOR EACH PRODUCTION RUN CF =‘3?1
INVENTORY CARRYING COST FER YEAR IN RS. 22,35
DAILY RATE OF FRODUCTION P= 225

NO. OF WORKING DAYS FER YEAR = 367
W3 K e NN NN BN TN N T NN NN A N

OUTRUT
LTI ELL LSS LSS I S R e LT E T e et eI e et L L LT

THE OUTFUT FOR EMC MODEL EE 5DE BREAK 18 AB FOLLOWS
KW H KRR RERHHERREHHREREKEEEERRIEEREELERN SRR FEAEERERRRE R AR T LSRR AR

ECONOMILC ORDER QTY (EDG) 0= 51.356557
FRODUCTION CYCLE TIME (T ) 1§ 197.8829 WORKING DAYS
FRODUCTION TIME FOR EACH RUN IE 2221803 WIRKING DAYS

THE MINIMUM YEARLY INCREMENTAL COST TIC IN Rs. @ 1151.156

bR E b LR L R E L M EEEEL LA EL LSS DL L L EL ST L EERELLEDS ST
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TR
B M B 3 O MDA M A IR A I R M A 2
THE INMPUT SUFFLIED FOR MC MODEL CL-1aSFLATN COLLARY 1S5 A2 BELOM
ST EE S S LS SIS EL ST EST TEEEEE ST EEEESELEEEELEEEEEEEEEE ST EE ST
ANMLIAL DEMAND IN UMITYS D= 15
GET UF COST FOR RACH PRODUCTION RN OF = 47,4
INVENTORY DARRYIMNG 2087 FER YEAR IN #®85., 33,56
DALY RATE OF FRODUCTLON F= 56

NO. OF WORKING DAYS PER YEOR = Za7
SRR L SRS E LR TR R R S R R R T T R T R T B R R R e Y

OLrf s oin
B B g R U T R o VB B R TR e e BT R e B B e e e e e e S
THE OUTRUT FOR MO MODEL CL-1eS(FPLAaIN COLLARY I8 A% FOLLDWY
R R X T R R R R R R R R R R R T R R R R R R R R R I B R B R R R
ECHNOMIC ORDER QTY (E04) Q= 4.512551
P DURTION CYOLE TIME <7 3 I8 13302961 WREING LAaYS
FRODUCTION TIME FOR EACH RUN TS L 126251 WORKIMNG DAYES
Tk MIMIMUM YEARLY IHNCREMENTAL COLT TID TN ks, ¢ 2103474

EE S S L E LT LSS T ELEETE ST RETEEEEEEEELEE SRR S R R L b e S e e e
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LT
e R L R L e L Yy
PHE TNFLT S05EW TRD FOR WD ML G- @S (B, COLLARY 18 A% RELOW
R e e L L e L I T T TR T e e
AMMUAL. DEMAND TN UNITE = 1%
SET UF COST FOR EACH FRUDUCTION RN OF = 57.67
INVENTORY CORRBYIMG COST PR OYEFAR 1IN REL. 43,673
DAILY RATE OF PRODUCTION F= &0

N, OF WORKING DAYS FER YEAR = 56y
e 2 N N TN B BN 6P M TP e A N N N

CITFLIT
T R T ey L
THE OUTFUT FOR PO MODEL GBS B0, DOLLARS 15 AL w0 LDWE
AHEBAEREELRRAXAA L FREF AL R LA FAA XA ERAA AT AR F SRR AR SRR AR AR AR XA R R A R
ECONDMIC ORDER QTY (EQR) 0= 4.2997¢1
FROGUCTION CYOLE TIME (7 3 IS 128.89355% WORKING TRYg
FEODUCT TON TIME FOR FADH RUN 15 . (84995 WDKK NE DAYS
THE MINIMUM YEARLY INCREMENTAL CUST TIO IN Rs. ¢ 27406324

EE TS E LS L ELESE L L LSS RS E S XS EEEERSEEELL SRS L EESELETEEEELLEETS



HERFFRERRGEARERBAEF R G AFRRRREEHRARAR AR R AEF R AL AER R E LSRN NNAEH
THE DATA SURPLIED FOR EMD MODEL EE B5DC CLUTCH IS8 A5 FOLLOWS
HERRRRERHAREERRAEEEERRERACARAAR LR LR EA BB AT AR B RR DL AT RS ERR LT NR
INVT. CARRYING COST FER UNIT IM Rs. = E3

SHORTAGE COET PER UNIT C2 IN Rs. = 43

GTY O HAND  BEFORE AN DRDER 1S PLADED T1 = o

DEMAND FROBABTLITY CilkiM,. PROER.
& LI L0

P .7

=

16 .1 <17
15 .18 .35
26 - o]
oE . .2

1) o I
35 L7 .77

E I
Pox)
o

a1 1

B 28 % 8 R ®w am M o®Eou W W WM MR G ONH B WN RN E WY& R o® R N NN AR WR W MA NN WE D RN R E RN K AER WS

THE OUTFUT OF EMOC MODEL EER Sk BREAK IS AS FOLLOWS

OFT. ORDERING POLICY IS TO ORDER 285 UNITE

4 W m oM T % W N MR RN R U W WERREDERHNS DB AN DN LI T Y 4N KRR M B N oW MR W W RN RN s ow e " e on s oaom
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EL T SRR LR SRR EEETEREE LT TSP E LR TSR R R PR X R
THE DATE SUFFLIED FOR EMC MODEL EX SDE BREAK I8 A8 FOLLOWS

T TR TR R TR R T T e TR RS TR R R R RS R S et
INVTL CARRYING COST FER UNMIT IN Rs. = 282,33

SHORTAGE COST FPER UNIT 8 IN Rs. = 56

GTY On HAND  BEFORE AN ORDER IS PLACED I1 = 10

DEMAND  FROBABILITY  cumM. Froe. T

2 . L0l

14 B

o

o
24

Z . 35

= . @ &HTOBO0 ]

4 - 25 . FEROOad

b -1 1

S a s mam e E AR AR s AR w hh e s e e s s e aEE s ana Ak s We e s
v e mEam A M e s s T

THE OUTRUT OF EMC MDDEL £ 5D PREAK IS AS FOLLOWS

% ® % ®w OB R ® W B & %W R % 8 X ® % % & 8 R K £ £ ¥ @ @ U £ X X 3 ® W & N 8 8 K N NN N X & KGR & ¥ S L L AB I ES AW

aaesa DOONOT ODRDER ...,

A s % a8 x [ R T R S LR R I S



