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30th July 1967

MR, S, K, SATSANGZ

Head: Placement & Co~grdination,
Thapar Institute ef Engineering & Technelegy,

patiala-147001,

Dear Sir,

This reopert entitled "Weork TermiReport®
was prepared as my werk report for the Industrial Engineering

Department of Swarai “azdalimited, This is my Pirst Werk

Term Repeort,

Swaraj Mamds Limited are the manufactures of

Light Cemmercial Vehicles ¢f hexrse power &7,

This "Werk TermlRepert™ centains the reperts




on the fellewing prejects, which were undertaken
1.tayout and Material Handling in Spare Parts Divisien Stores,
2. Standardization ef Packing Cases,

3. Fixation of Standards fer ‘A’ Class Censumeables Used in

Paint ﬂh.!.

4, Inspection Standards,
and the erientatien pgogramme,

The first three prejects were assinged by the
Industrial Engineering Department, The Industrial Engimnering

Department is headed by Mr, T, A. Ramakrichran and is primarily
inveolved with the analysis and recemmendatiens of preductivity
imprevements, €oct reductisn, safety eriented prejects and

suagesticn echeme,
The projecet titled * Inspectien Standards"

was assinged te me bv the OQuality Engineering Department

which i= headed by Mr, K, K, Malik and is primarily invelved

with qrality assurance at varieus levels of manufacturing and

vendering,



This report has been prepared and written by
me and has not received any previeus academic credit at this
or any other institutien, I weuld like te thank Mr, T, A.
pamakrishnan, Mr. B, B, Malhetra, Mr. K. L, Malik,
Mr. Naveen Singhal and Mr, B, 8, Ahluwalia fer their assistance

and guidance in preparing this decument,

Sincerely,

\F’f;%él/ﬁ(e(’“ $2 u%t {c il
Sukhpreet Singh Giani

Rell Ne. 192/84



I £ipd it a matter of henour te have this eppertunity

teo offer feelings of sincere gratitude and indebtness te
Mr, T. A. Ramakrishnan, Manager, Industrial Engineering Departmer
Swaraj Mazda, under wvhese cempetent guidance £ had the greatest

eppurtunity eof cenducting the present investigatiens during

my Work Term «I,

T am extremely grateful te Mr, B, B, Malhetra, Chief
Manager Technelegy Department, Swaraj Mazda, for his ever
enceurging words and deep cencern fer me,

I am highly eblighd te Mr, B, P. S8, Prithi, Chief

Manager Persemnel & Adminstratien, Swaraj Mazda fer his

enceurgaing advice and hespitality§ and Miss Shuchi Sharma,
persennel Officer, Swaraj Mazda, fer her dedicated brillance,
Untiring zeal and effert, which she centributed in shaping
up my werk, Werds are inadequate te express my thanks te

hes fer giving tremendeus help throughteut my stay at



Swaraj Mazda,

T am highly grateful te Mr, K, L, Malik Manager
puality Enginerring, Swaraj Mazda, fer his ever enceurging
werds and guidance througheut my werk en Inspectien Standards,

My special thanks are due te Mr, Naveen Singhal and
Mr, RPavinder Singh Ahluwalia fer their ever ready and willing

advice, when ever it was seught,
I am deeply thankful te Mr, Naveen Singhal, Mr, Veerender

Kaul, Mr., Sunil Sachedva, the ether members eof the team of 4
which was very instrumental in getting the implementatien

of the Spare Parts Divisien Steres @ayeut carried eut,
I am highly eoblighd te Mr, S, K, Satsangi, Head Placement
and Co-erdinatien, Thapar Institute ef Engineering & Technelegy.

for hi® dedicated brillance, unending efferts which he net enly
centributed towards my werk but te all the cencerned students,

His unending enthusiam and gdidance was always there whenever



T nedded it, Actually his enthusiam and cencern fer us was se

much that ® always made us te think te take tha Werk Term
te best eof our use,

I am highly ebliged te Mrs,& Mr, Kehli fer their affectien
and the €heir deep cencern for me, I am alse thankful te my
mether fer her silent prayers,

I am highly thankful te my nephew and neice feor providing

me all the neede entertafnment and relief after a tiring day,ef
frem §.20 a.m. to 6,30 p.m, Alse 1 am thankfdl te Mr, Gurinder
Singh and'"Charanjit 8ingh fer their much needed help during
my repert writing and typing,

T am alse thankful te all the members of the Technelegy

Department fer their help,
T hope my senders and eother cencerned will appreciate

my endeaveur of bringing eut this repert in typed form myself
and will everleek certain mistakes which a persen is bedind te

commit if he attempts for the first time,
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ARSIRACT,
After initial jeb erientatien in Shop Fleer Area
for ene menth, I was assinged the fellewing three prejects
by Industrial Engineering Department, Swaraj Maszda,
1. tayeut and Material Handling in Spare Parts Divisien Steres,
2. Stapdardization of Packing Cases,

3. Pixiatien ef Standards fer 'A’ Class Censumeables Used in

Paint Shep.
This was followed up by 15 days werk en InSpo.cic..

Standards in Quality Engineering Department and finally
cempleting the Weork Term acsingmen®t by orientatien programme

in fellowing departments; Tool Roen,Purchase, Material Centrel

and Preductien Planning Centrel, and Servicing.
The €irst preject, "Layeut and Material Handling

in Spare Parts Divisien Stores®™ has been implemented, With

the new layeut, the Spare Parts Divisien Stere can new

accomedate 30% more compemenysthan that were being stered ss



per ¢the previeus layout, Alse this has resulted in increased
picking and hence faster executien eof erders,

The secend preject namely "Standardization ef
Packing Cases" {s under implementation, Previcusly the packing
cases varied in sizes and shapes depending upen the ameunt ef
cempenents that were being dispatched, However S packing cases

have been standapdized te cever mere than 95X of the cemponentge
and 11 special packing cases have been designedte cover such item=
which cannet be dispacted with ether compenentsbecause of their

fragile nature er which can destrey the other campenents during

transit, i

For the third preoject” Fixation of Standards fer 'A"*.,‘&:\"-
Class Consumeables UWsed in thePaint Shop. The ‘A’ class emufn\“
used in the paint shep include the fellewing, H. G. Top Ceat Paints,

StovingMttalic Silver for Wheels, Thermesetting Primer Surface

Grey, Stoving Thinner for Primer and Tep Ceat,and Water Seluble

Black,



Swaraj Magda aims at acheiving the indegenisation tagget

of 91,7% by the end of phaseIIl fer which the venders are being

developed, The Inspection Standards prepared for seme 28

cempenents which include sheet metal cempements, fergings,and
gearsywill be used fer the inspectien ¢f the sauples and the
lots, These standards give a list of censelidated checks te

carried eut on a compenents €@ deceide the acceptance and
rejection of the same witheut referrijg te the cennected
B, I35, and alse the manufacturing drawings,which otherwise
indicate a lot of additional infermation fer carrydng eut the

preductien.



AROUr THE CPAANIS AT IONg
Swarai Magda--  Cerporate Profile '~

Swaraj Mazda Limited was incerperat ed en
the 26th July 1983, promoted by Punjab Tracters Limited
for the manufacture of Light Commercial Vehicles in India,
The technical and financial agreements were signed with
Mazda Moter Cerporation of Japan en the Sth October, 1984,
The company decided en bringing the latest Mazda Products
in this 1ine under the name of SWARAJ MAZDA T-3500,
Censtruction at the 1,50,0 crores plant of Swaraj Mazda Itd, at
village Asren in the backward Didtt, of Heshiarpur (45 Km,
awvay fror Chaniigarh) commenced on 16th January,1985,

The First Vehicle rolled of f the procuctien
1ine in a record time of one year of laying the foundation
stone, The plant has an installed capccity of 10,000 vehicles
per annum, te be achieved in five years, The first 100
Swaraj Mazda T-3500 vehicles were flagged off frem Asron

Works for delivery to customers on 14th August, 1985,

The Swaraj Mazda colloberation essentially

stands and capitalises en two outstanding track recerds,

each a celebrity in its geographical sphere, each expressing



a profound developmental cencern feor customers, steckholders,

business partners and staff,
After the first indigenous tractor manufactured

in Mdia by Pungad Tracters was successfully launched in 1974
pr1, has been on i1s way to becoming a blue chip company.
Starténg with a capacity for 5000 tracters and one medel,

Pre today has an anmual capacity of 12000 traaters making

3 medels., Posides tracters, the company also manufactures
Swaraj Combine Harvesters, Agricultural Implemehts, Aut omot ive
Castings and Porklifts, A cellaboration agreement with Komatsu
of Japan for the manufacture of high powered diesel and battery
operated fork 1ifts was alse signed recently, FEL has three
Advisiens with 3000 employees, 1980s saw PTL emerge as the
largest experter of tractorss in India, Over the years, FEL

has wen national and internatiomal recegnition for out sjpanding

performance and contribution in many diverse fields,

Swaraj Mazda found a competent busdness partner
in the internationally reputed Mazda Motor Cerporation of

Japan, Tounded in 1920 a Teyo: Kegye Company td, Magda started
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manufacturing trucks in 1931, Today they are the enly automotive
cempany in the werld producing reciprecating Petrel and Diesel
Fngines, as well as the revelutionary Rotary Engines, Magda
is ever seeking new areas of product excellence and innovation,
™t unflinchingly adheres tc a 2000 check peint inspscyion
before any wvehicle '“ declared road worthy, The use of robets
and sophisticated production facilities enables Mazda te produce
vehicles of outstanding cuality. No wonder Mazda has wen
world receginitioen for cuality predacts with cars like
*MAZDA 626' and 'MAZDA’ 323" winning the most pretigicus awards
through the years,

Swaraj Mazda Itd, has an equity base of 10.5

creres where PTL has subseribed teo 29 percent of the equity

capital, Mazda Moter Cerporation jeintly with Sumitemo Corperation
of Japan 26 percent, The Swaraj Mazda Public Issue of k.4.72

cerore was over subscribed 25 times and Non Pesident mIndian

Issue 7 times,

Swaraj Mazda Plant at Asren spreads over a pictureqg
-uye 100 acres site ringed by Shivalik Hills en the three sides,
A few years agé, the site where 40,000 Sqg.Mtr, productien |
bleck now stands was a barren hill which was levelled to form

40 Acre terrace for constructien., Lecatien in the rural
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backward area of Hoshiarpur cpens new employment opportunities
for the lecal people and will over the ywaps boost the secio=
economic fabric eof the neighbourhecd,

Iight Commercial vehicles are being produced
at the sophisticated Swaraj Mazda Plant with the following as
the main products: 3.5 tonnes 14ft, Carge Deck commercial
vehicles; 3 tonnes 10 ft, Cargo Deck cemmercial vehicles;

26 seater Ordinary and Delux busesy and Windshield Chassis
both 10 and 14 ft,

meneath the design and sleek looks of Swaraj

Mazda 1= ¢the strudy bex section tubular crossebraced chassis,
The chassis 12 more than 3 times stronger than ether vehicles
on fndian roads, Swaraj Mazda vehicles are not only extra

streng and durable but are alse fuel efficient, Fully loaded,

they give an average of 13,3 Km/ltr at 40 Km/hr, Alow RPM

high torque engines ensures long engine life and high lugging
capacity for uphill driving. A hydraulic assisted diaphmagm
clutch reduces clutch pressure by 37 percent, A roomy 3 seater
cab with 3 level airvents makes the cab extrenely comfortable

and driving a pleasure, A short turning radius gives Swaraj
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Magda an excellent manceuvrability en congested and hill roads,
The power assisted brakes are alse highly ozua“nt._ Swaraj

Mazda vehicles were intriduced commercially after extensive

testing under severe fndian operating conditions for the last cne

year, The reperts received from the cudtomers are highly

encouraqing,

Swaraj Mazda has already eorganised a wide spread
dealer netwerk, Zonal offices have alse been opened in Bembay,
Tucknow, Chandigarh, Madras and Calcutta,

Both Swaraj and Mazda are totally commgtted

to quality and performance, Their motto is" FRODUCTS WHICH

ARE BETTER THAN THEY HAVE TO =",
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werk Culture Of Swaraj Mazda:

Efforts are -- that all employees are treated
ecually and te upheld the dignity of the individual, the fellowing
practices are being carried out in this order

Common uniferm,
Same food in the same canteen,

Commen offices«- same space for all, no separate
cabins for managers.

Common teilets,

Managenent practices what they preach, The

same rules apply te all, Thus even the top management members

have to punch time cards on arrival and exit everyday, ocbserve

the same lunch hours etec,

Making the employees feel that the company
cares for them,
Oppurtunaties for fast growth for capable

persens,

Simplification of procedures for availing of

medical reimbursement, persénal loans etc,

Role of departmental manager as & moniter and

guide,
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labour&Management Realations, problem selving
apprech rather than cenfertationmal attitude,
Emphasis en punctulity and attendance, employees
reach the factory befere shift starting time and the work
on the shop floor begins and ends exactly on time,
No peons are provided,
The stenographers are not suppesed to be

erdered around,
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Mazda Moter Corporationi=

The Maszda Motor Cerpeoration Of Hireshima,
Japan is the third largest autemobile manufactures in Japan

and the seventh in the world, The company produced the

‘wanke]l Retary Fngine' in 1967, and {s today the enly mass
producer of three dlffofent types of enginese ptm?l. diesel
and retary, It sells it preductd in 110 ceuntries and preduces
an average eof 1,2 millien wvehicles annually, A Magda Vehicle
rolls off the assembly lines every 15 secs, Mazda‘'s R and Dj
and Ouality is of internatienal standards, as it can be

gauged by its numerous competitive awards,

Yaln Preductsie |
Passenger Cars RX=7,929(Eedan, Hard top

and Stetien w-qpn).l' 626

Seden, Hatchback anﬁ

Station wagemd, "323 fn_;-n.

Hatchback and stu\y;un m)

\

vans T=2000/ T-2600, T-3500, .

E«1400, F=1800, F=2000, E=2200"
Pick Ups 2-1600, B«2000, a-z;{.oo.

E«1800, r«2000, ¥«2200,
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Trucks T=2000, T=2600, T-3000,
T-3500, T-4100

Other s Machine Tools, Gauge Blecks,

Coated Sand, Reck Drills

PlantSs= Products
Hireshima Fassenger Care and Trucks,

mMachine Toels, Reck Drills

Hofu Passenger Cars, Transmissiens,
Miyeshi Diesel Engines
Overseas Plants:is

The Mazda Moter Corparotion Has plants at the

following countries,
Forea, Malaysia, Philipines, Indonesia, Purma,

Pakistan, Tran, Fenya, Pertugal, New Zealand, Trinidad and
Tabage, Thailand, Zimbabwe, Colombia, India,

A _Brijef tHistorvis=

1920 Toye Cork Kogyo CO,, founded in Mireshima

1927 The company was renamed Toye Kogye Co, I&d,
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1931 The head of fice and plant moved teo the lmullt
location, production of thru wheel truck

1958 Computer System introduced, Small size four
wheel truck Mazda Romper on sale,

1965 Techinal co~operaticn was nﬁntma with
peekins of England for development of diesel engine

1970 Total preduction of Rotary Engine Cars passes
the mark of 100,000

197 Total production of Magda Vehicles reaches
the mark of 4,000, 000

1972 low pollutioen car,'luce’(Rx-4, Mazda) introduced

1973 Mazda 929 intreduced, Total number of wvehicles

exported reach 1,000,000

1976 Total export of Mazda Vehicles reaches 2,000,000

1977 Mazda 323 intreduced

197 Mazda Savanna RX-7 on sale, gets "Car of the Year"
award

19e1 Mazda Familia 323 wins “"Japanese Car of the

Year" award



organisatien Set Up of Swaraj Mazda Limited:
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Swaraj Mazda Products:i-
Swaraj Mazda Truck:-

The truck is an ultimate
driving cemfert. The wide reemy cab cemfertably seats the driver
and twe passengers, Adjustable fresh-air ventilatersare alse

provided, ft has low neise leveld compareable with these eof

a diesel car, Tilt steering wheel in combinatien with adjust-
able seat with reclining back fer ideal driving pesture, is

anether Swaraj Mazda exclusive,

The new T-3500 is unmatched
in styling,innevatiens, and design excellence tee. Twin air
deflectors above the grill direct air flew aleng the indented
door panels to keep mud and dirt off doers and deer handles,

Optimum windshield and side window area and
curved rear too prevides maximum allreound visibility day agd

night,

Designed for easy leading and unleading the

T-3500 has easy te grabhandles fer cuick, release of tail

gate. Afully flat bed ensures maximum loading space, A number
of carge hooks provide stready carge tie down points and
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strong side safety gaurds allew easy bed access,

A tersion resitant, high tensile steel chassis
is strenghened with tubular cross member for maximum protection
€rom frame fatigue, Semi elliptic leaf springs mounted en
heavy duty rubrer and hushings for a comfertable ride when
lecadedor unleoaded,

the vehicle is provided with fully floating
rearaxle, Teotal vehie:l.; weight is carried by the axle for

additienal protectien,

muick maintance checks can be made via feld

back driver and passenger seats, Also the vehicle is provided

with tilt cab to allow maximum access to the engine and

transmissien for quick and efficien* maintance,
The exhaust brake alse helps a lot while moving

down the hills, This exhaust brake when im use stops the exhaust
from going to the atmosphere, Thus & form of brake acts on the
engine and hence on the vehicle, In this way the brake shoes

of the foot brake are not put in the use in the hilly areas

and hence the brake sheoes have additioenal IITeS



21

Tt can be cencluded that the new T-3500 frem
Swaraj Mazda has all the rugged features one always expected

from the truck, and has the unexpected as well as un seen

e driving comferts,
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SWARAJ MAZDA T-3500 buses have been completely restyled
inside and outside, As a result they set new standards
of travel within a wide renge of applications,

The big news in the introduction of high roof version., It
features even more attractive design and functional points
such as eye pleasing black fremed windows and tinted gldsses,

Both high and standard roof buses are designed with eye
catching two tone colours and pradicable user oriented
bodies, Each bus has very large curved windows front, back
and sides, so passangers will immediately appreciate the
excellent view in each directions, In addition to, it has
the extra spacious, bright, cheerful interiors that larger
area of the curved glass offer,

As an extra measure of mto:t'and convenience for the
passengers, ecach seat has its own ashtray and assist grip.
Talking ebout seats, they are covered in easy to clean
Vinyl.

The driver of any SWARAJ MAZDA T-3500 bus is a lucky man
indeed, His driving position is extremely roomy with plenty
of space around, He gets a marvellous, unobstructed view of
the road ahead and to his left and right, This excellent

all wind visibility is due to very large windshield and
cugved side windows, His seat is a comfortable high back
buckle seat, To suit his reach the ceat can be moved forwaerds

or backwards upto 200 mm,

Also provided - is & very practically designed dash board

with simulated wood grain panelling, All meters and gauges

and switches @re placed where he can easlly see or reach them,
Cther standard equipments/items for his comfort and convenience
are steering lock, large glove box, cigarette lighter, with
illuminated ashtray, coin tray, arm rests and door pockets

for maps, .
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DUAL CABTN

SWARAJ MAZDA's all new T=3500 dual cabin trucks go to new
widths of comfort and practically to get your job done
right, These practical trucks feature an extra wide cabin
plus a heavy duty Cargo Box so that you ecan have your
entire crew and your cargo at the same time, Wide, full
support seats in front and back and & spaciocus cabin
provide 7 people with roomy comfort and plenty of big
room so they will arive fresh and relaxed and pready to
go to work, Then there is the equally roomy ecargo deck
that lets you carry an amaging amount of cargo with
maximum eare and protection,

20
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gwarai Mazda €£=3500 Ambulance i~

The Swaraj Mazda Ambulance comes on the WI=48
chassis, it has an Owerall length as 4945mm, Also the gress
vehicle weight is 3680 n.,

Brovisionsis
Streechers 4
Fans 4
Exhaust Fans 4
Puzzer i
Roof lamps 2
Drug Cabinet 1
Stand for 1
Glocose Bottle
Clamp fer 1
oxygen Cylinder
Rotating tamp 1
Attendant Seatsl
Doctor $eat 1
Swaraj Magda T=-3500 Duymper j=

The Dumper is being manufactured in twe medels,

namely the T-3500/MT48 and T-3500/E49,
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Specifications i~
Descriptien
Tipping Weight

Tipping Angle
Tipping Volume

Power source
Operation System

3,0 Ten

55
’.. c‘o..

30

Power taken from the gear bex

Hydraul ic

AN
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Te previde an eptimised layeut fer the Spare Parts

Divisien Steres in erder te have increased picking of the c-mnu.

higher executien of erders, and te eptimise the space in erder te
have the sterage space for mere components] and te devise the
material handling systems fer the same, In a bread sense this can be
enlisted as belew:

1, To Study the Spare parts Divisien Stere's werking,

2, Te study the existing layeut,

3. To study the facilities available §er the storage of the cempene
-nts,

4. Te decide the facilites required and to arrange the same,

S. Te previde a flew layout feor effective executien ef eorders,
and te prowide adequate space fer each cempenents,

6. Te provide the material transportatien facilites te
transfer the cempenents frem the racks te the Packing Area,

7. Te get the layout implemented,
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TAYOUTS we A STUDY?:

layout embraces the physical
arrancements of industrial facilities, This arrangement,

either installed or in plan, includes the space needed got

material movement, sterage, indirect laberers, and all other
supporting activities or services, as well as for operating
equipment and personnel,

The term "layout"™ sometimes
means the existing arrangement, sometimes the proposed new
layeut plan, and often the area of study or the work of
making a laveut, Hence, layout may be an actual installation,
plan, or a job,

The planner should aim

at certain general objectives in his/her layout, These include
1. mtergation- an intergation of all pertinent factors

affecting the layout

2. ttilization- an effective utilization ofmachinery, people,

3., Expansion-casy to expand

4, PFlexibility-eacy to rearrange
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5§, Vepsatilityereadily adaptable te changes in preduct
desion,sales recuirements, and procesr {mprevement s

6., Pegularitye-a regular or straight division of areas and
relatively even sizes of areas, especially when separated

by builiding walls, floors, main adldes, and the like

7. Cleoseness- apractical minimumm distance fer moving materials,
supporting services, and pecple

g€, Orderlincss-aseauen~e of logical work flow and clean

work areas with suitable ecuipment fer scrap, trash, and

wastes

9, Cenvenince-for all employees, in both day to day and periedic
operatiens

10, Satiefaction and safety for all employeces
Guiding Fundamenptals to Successful layeuts

pasically, every layout inveles three fundamentals:
1, reditionship-closeness desired between various activities

or functional areas

2. Spaceein amount, kind, and shape for each ectivity
or functional area

3. Adjustmenteof the activity areas into layout plan



34

The layout of a store

recuires careful planning, ™ should be simple and effective
and should be govermed by the four pmincipal stages of handling
steres, viz., receipt, inspectien, storage, and issue, The
question of bringing the naterial inside, mowving and taking

ecut supplies, and the provision of aisles of proper width

for properhandling for the material, must be taken into aéceunt.
There are three impertant phases for layout for storekepping s

1. Determination of storage space recuired

2. determination of optium leocation of stere

kepping areas :
) P Determination of optimdm allocation of space

inside the storekecping area,

Theoreticalily, the analyst

would have to know the differenmt raw material, parts,and

products which will be stored, the unit sizee of these items,

the maximem number of units which will be in stock at any

one time, and the method of sterage,

The methed of storage is

not easily determined for each of the invelned items, Some

P
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may be stored in bins of variocus sizes, others on the shelves
of various sizes, and still others by stacking to various
houhtl._ At this point Rhese difficulties preclude the
,ﬂly.t.l calculating the cubic feet of required floor

space for, say, the next five years,

While determining the optimum

location of storekepping areas the feollowing facters have
an important role to play;
1. Material Classification: It may be useful te
store materials of the same classificatien together e.g.,
ene space may be set for the light components; another space
may be earmarked for heavy components/fast moving.
2. Similarity of Materials: Articles of similiar
size, shape, and weight may be kept together regarless of
their classification, aAll small parts may be kept in one place
and bulky items in ahother place,

$e Material Handling Consuderatieons: Materials
Pecuiring similiar handling ecuipment may be kept togethere.g.

1icuids may be kept at one place, while item recuiring truck

handling or conveyerized handling may be kept at ancther place,
4, Special Recuirement: Tt is alse necessary to

store fragile, explesive, extremely valueable, or materials
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recuiring special atmospheric centreols have to ke stored
even though they may not be ideally located,
After fixing the degree
of centralization of storage of storage areas, sub-grouping of
the materials, and approximately determining the relative
locations of the areas, thesm cemes the problem of detailed
layout of stereroom space, the main ebjectives of geed

utilization of space arej

1. Optimum accesribility of materials

2. Maximom flexibilty of arrangement

3. Maximum protecticn of materédkls

4. Intensive utilization of storage space
Se riggest base of control of materials

_Methods of Approachina Iavout Projectas

1,Instinct and Intuitiensleveut can be planned by instinct
and intuition, this is often fast, direct, and time saving;

but it is limited gemerally to simple or emergency situations

or where there is deep experience and a recerd of sound decesions

in the past,
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2,Find One Ready madey Magazines articles, ‘visits to other
plants, discussions with planners from other companies, secial
events, trade shows, or prefessional society meetings may
lead to finding the layoute-one that is spoken of enthusiastically
and could be "fust the thing " new ideas and metheds are essential
in this rapid changeing days and certainly should be sought
out; but this has té be berne in mind that what is goed fer
semeone else is not necessarily suitable for a differemt o
situation, and without at least some ndttlcntton!.ia
likely not to be, \ :
3."Keep Everyene Happy" Approachs This approch uvoll“vgu the
democratic process: get all ideas from everyone, damuﬂ ‘;\h.-.
and translate them inte visual presentation; then call tmk\\
group together for comment; make changes; and again solicit \L-T-\
agreement of the group. This gives everyone 1nw1vﬂﬂ a chance
to participate and therefore to suppert the ultiui\q plan,
4, Organized Systematic Methedologyt Systematic layout Planning is
termed hereas $1P, is a universally applicable ."ME&,\ It
A\

{ncorporates the benefits of the other appreaches and orgapies

|
the whele planning precess into a rational system, rrﬂu Q{o
e

|
&

four phases of SLP

phase 1 is that of location.

phase 2 is that of planning and general overall layout, \"
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phase 3 is the preparation of detailed layout plans and includes
planning wrere each piece of machinery dmd equipment will

be placed,
Phase 4 is the installaticn. This invelves beth planning the

instal lation and physically making the necessary moves,

These- phases come in sequencing, and fer best results, they

should eoverlap each eother,
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MATER JAL HADLRNG A STIRXi=z

Definitions~ Asearch of the literature produces a good many
definitions of material handling, wmest &f which axe £illed

with qualificatiens as te what it is or is not, However the

extent of the material handling activity in any cempany depends

en such things as the type of cempany, its preduct, the sdze of

the cempany, activity being perfearmed, the relative impertance

of handling,the persemalites of the individual invelvel in

Mlm; and the erganizatien eof the enterprise, A limited

interpretation of waterizl handling deals with the meovement of

items frem ene point to anether within the cenfines of a plant,

et us Say, the problem is to mewe semething frem peintA te ,ein

te point B, The cencern of the material handling engineer is mest
cemmonly with individual, iselated, indeperndoent material handling

preblem situatiens, The analyst is cencerned with interrelating
all plants handling preblems, estabishing a generalmaterial hande
1i{ng plan, and typing each preblmm selutien into all ethers, A st

breader point of view, called the systems cencept, visualizes
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handling and disturatien as one all-cemprising system,

The viewpoint gives censideratien te all handling activites
invelved in (1) the j,vement of material frem all seurees of «

supply, (2) all hplnt handling, and (3) the distribution of
finished geeds te all customers, The geal is teo implement

these pertions of the systems feasible at the mement, while

cont inuing to werk en other phases of the system and implementing,

The Industrial) Engirser and Materiel Hondlingse

If the industrial engineer is held
respens ible feor efficient material handling, he will be largely

be invelved in the analysis of material handling operatiens,

These analyses will not necessarily cever mnly smzll sections of
the plant’s pperatient; ene analysis may cover the entire manuface

turing eperation, In additien te the material handling activites,
the industrial™Trgiéicec  will be invelved in the inventery
centrel, safety pregrams, labor relatiens, purchasing, layeut
and transpertatien, in ¢eneral his duties will censist of

establishing and maintaing the preper flow of material threugh the

plant in the mest efficient and ecenemdcal manner.
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Frequently, industrial engineers are

given material handling assignments because of their bread

backreund and plantewide experience, They can hewever, be specially
trained fer the Peb,

Diectives of Materds) Handling;-—-

1. Redyced Cost

(a) lLower inventory and preduction contrel cest,
(b) Better space utilization and minimum handling,
() Sherter productien cycle time,

(d) Reduced handling cest per pieve

2., Reduced wWaste,

(a) less speilage and damage because of geed handling,
3, Increazed Preductivity

(a) Centinuous Preductien

(h) BEffective use of manpower, sSo as no labeur wastage
(c) Better centrel on materials

4, Tmproved Werking Cenditiens

(a) Safety of health,
(b) Ne undue fatigue,

(c) Employees’ morale upgraded,
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S. Impreved Preoductiocn Distributien
(a) ouick delivery as per sechedule

(b) Mere preducts are sgld as the prices are low

(¢) Reduced damage claims

(@0 M™mproved custemer relatiens

All these objectives can be summarised as;

(3) The nwaber of handlings and didtance travelled are reduced,

(b) Use of mest effuctive handling equipments,

(¢) Manufacture cycle time is reduced,

(@) There {8 imprevement in the employee’s meral and se the werking,

(e) There ds caving of meney and time,
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Understanding the Parts, Part-umbers:

One of the impertant

characterstics of a successful layout is the knowledge of the

system, the articles to be stered and their classificatiem,

Fellowing is the list of group numbers and their description,

GROUP NUMEER

10

11

12

13

14

15

16

17

i@

GROUP NAME AND THEIR DESCRIPTION
Shert Engine and Gasket,

Cylinder Head and Ceover,
Cylinder Bleock

Piston, Crankshaftand
Flywheel

Valve System

Inlet Manifold, Exhaust Manifeld
Fuel System, Air cleaner,
Injection Pump and Sedimentor
041 Pump and Filter

Cooling System

Clutch Disc and Cever
Transmission Gears and Cover

Engine F lectrical System,

Alternater and Pattery
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GROUP NUMIER GEOUP NAME AND TIHE IR CESCRIPTICH
25 Propeller Shaft
26 Rear axle and Rear Brakes
27 pifferential
P Rear Suspension
32 Steering Wheel , Steering gear

Steering Column and linkage

33 Freont Axle and Brakes

34 Front Suspension

37 Tire and Jack

38 Main Frame and Cabin Mounting

39 Engine and Transmission
Meunting

40 Exhaust System

41 Clutch Realease and Master
Cylinder

42 Fuel Tank

41 Clutch and Brake pedal,

Prake Master Cylinder,

Power Brake and Brake Pipings

44 parking Brake System

45 Fuel Pipings
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46 Change Centrels
S0 Radiator Grill, Frent and
FearbPumpers
51 Frent and Rear Combinatien Lamps

License lamp, Interior lamp

Orpaments
53 Body Panels
55 Dash Board Equipments,

Meters, Roof ventilaters,

57 Seat

L1 Doeor and Realeated Parts

63 Window Glasses

[ 1.1 Cargeo Pox

3 Switches, Parking Lamps ,
Heorn

57 Wire Harness and Wire Hareness
Clamps

68 Ceiling ®rims, Floor Mats

o and Service Tools

a9 Visor and Mirrers
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Spare parts Division Stores's

‘ The Spare Parts VYivi sion Stores
known here as S,P,D, i the ware house which supplies the s pare
parts to a network of deale rs all over India, This 5 .P. A, Store

is the main tank of the spare parts for the customers as well as the
dealers, For the sparts marketing dealers have been appeinted all over

India in the follewing mahber,

ag Ngrth Zeme
By Tentral zZene

ey West Zone

The Central Zone is the largest ene
of the all, as far a= the Seaxlers network is concerned, The Central Zeme
congists of ten dealers, It has dealers at Agra, #Meerut,Bareilley, Lucknow
Kanpur, Allahabad, Varanasi, Cwalier, Indore and Kota,

The Neorth Zene has been provided with
dealers at Chandigarh, ludhiana, Jallandcr, Amritsar, Srinagar, Karnal,
Sri Ganganagar and Delhi,

The West Zone has been provided with

dealers at Bombay, Kolkapur, Goa, Baroda, Ahmeadabad and Rajket, The
city of Bombay the distinction of having two dealers.
Eunctiens of S.P.D.s |
At present this warechouse has been

provided with a manpower of four to supervise the variocus activities that

are carried out in it, The various activities can be classifiedas

1: Recevino
2: Stocking

3: Isogeing
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e first activie i.,e, Receiving, basically deals with the ace-
-eption of the incoming material. the incoming material can

be, frem Magda, and/or from the indian vendors or frem the
main steres, The material is received the main steore, when

that material or the component is not available in the
gpare Parts Divisien Stores, bat has to be supplied to the

dealers at a short notine, however this material receving
from the Steres o es not cemtribute much towards this activity

of material receving,
The second phase of the activity

{.e, Stocking, basically deals with the physical sterage of the

components in the store, After the material has been received
and {ts entry has been deme on the Stock Card, is then taken

for the stocking purposes, The mode of storagr in the stere is

is Racks, 'fxuud Angel Racks, Pallets .

The third phase of the activity de
deals with the issue of thematerial to the dealers, @ernally

two serts of erders are received, namely the Casual Order and

the V.0.R. . The Casual Order a Has to be executed with in £i€f
~teen days and centains the folleeing information,

1. Dealer8 Nane
2¢ Dealer's Ceode
3. The location of the dealer

4. The place to which the components have te be supplied



Spare Parts Order

To
Swaraj Mazda Limited
(Spare Parts Deptt.)

SCO No. 156-160, Sector 8-C

Madhya Marg, Chandigarh-160 00

LMo N-V/a 1l's
b 12)ils7

)

Dealer's Code : | 0‘:.1"
ChiowSFsr Ay
C"N el

Place : -
Ship to Place :
Order No.
Date

@

SWaRa!
Sien .d‘

4 1 1'3_ .E‘g_

i B9 BPan bW
A LTL)

4

Dealer's Name 160, Ind ustrial ATed, =1Ly

IGARI.

i KT;JI-J '

liofe

: . 12k fow-d T
Type of Order : Annuall@

Mode of Transport : Rodd/Rail
For Qffice Use Only“

Ng‘, Part Number A Descriptign Ocr]:ﬂver Ui Al i lasl:u Location Case
1 et |10 |30 [E i ol povesp |2
2. |ef [1f | 4ox Pally 2 e
& [Qtef I3 vox Mdod @d-Cove. Read & il -
. |Seiol2 | 6w Neckedd Ld- Covee Redl |5 g "
S, 8tel |28 f\o7 Mdad Sl Cave Roood [ ¢ /.;' \/ >\
6. [QLol” 2 108 ‘:’I-J“af Qe Quve o g/ ¥ }/ . s
Y. [Sher 2D P20 Q"t;wi' CJ- fovelow f ¥ b
Q. St [9n] lo Ao gd-aW¢/ - N /Q_ / X
9. | e |23 ({) veTFod - rmoden - fa /<Z L /
JO [ Dlef (273 |1 Satiad KJ“‘\r_y\.oLUw kf; ™~
\\PRANSIU B ENTE avdad Cdrmuonty *:/L J . \\
|2 [te7 |2 | ap |° 19"-9(\“_” ol g \_1
13 (S0 12AIS ol IMUE 90 it o '
1§ [Sto} fj2r [Blo | Rod P 9 /
1SSt iy 18 Mote alss o

SML-45-01

Details of Draft

_hitis_t]t{c:_[__ Date | Amount

-

-~

o
Name of Ban f

For Office use only

Freight

l

l Job No.

PARTS OFFICE--SPD WAREHOUSE

|

e

C.S.T No, CHA 9222 Dt. 16/10/85.

Dealer's C.5.T. No=> T No. CHA 9432 Dt 16/10,85
L.S.T. No.

-

Deszl’l‘ Euthonstg t

Signatory 1D [~& -)
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Se Order Ne,
6. The date on which the order was realesed.
7. The mode of transport, the dealeris in the case of a

Casual Orde r is given an option of reoad transpert or the rail,

8. The list of the comppnents, wabted by the dealer, in

accerdance with the parts number,
9%, uantity of each compenent.
10, Unit price of each compenente

11, An estimate of ¢t he total amount for a set of com

=penrnt s,
The second class of the order,

namely V.0.R, has to be executed with in twent y four hours
“1’.

The V.0.R, Order contains the follow

=ing infoermation,

1. Dealer's Name

2, Dealer's Code

3. The place at which the dealer is located

4, The place to which the compeonents have to be supplied
Se Order Neo,

6. Date on which the order was realesed



‘S.pare Parts Order

(V. O. R. Only)

Vi

L4

A
“3a?

*  slaral,

=g
e N mazDa
3 t"ff) &>
= _ﬁlpé/{'t“ %4 Dealer's Name : DUGAR DISTRIBUTORS PVT LTD.

Swaraj Mazda Limited

DA S F

‘Dugar Chambers’
6/A, Agra Bombay Road, Indore

S. C. 0. 156-160 Sector 8-C Egi‘:r" hing B f;g%%
Madhyd Marg, Chandigarh-160 008 Ship to Place ll}OOHE ;
X o Order No. : 7 26 ()’7
. \ G o e
RN/ Mode of Transport By Road / Rail / Air / Hand
R a
/ DETAILS Model }E:Ja}e of Chassis No.| Name & Address of Owner Brief N uref Fault) :
- __ 9 & [ ~Failure - 1\ ) Y
AT Lf) Reported m"ﬁ'élg-g v \‘)\xn; /—\'P-LW% \&\ =y L\\ L
OF R:Ih . <, s W) e
ya o Ry Sode Aty \-,M\A;‘\,_ ¥ \%
T Ml 2 A,
R Regis. No. | Km. Failure | Engine No. U "\“u . iy, \\\‘ t"]
~, 7 | Reported cLe : i A\Q\?«M‘l ig)q_, '
. - //'742 {._c | % L” ‘2’4__“‘7) Date of Sale /{"(C/\I\( \\\nﬁ\‘ L.\\]\\%\ u{{{
5 ’ For Office Use Only
% Part Number ; Description Qv | Pice AL%‘S!.: By, | Location | K
O o _ ) ff_SbAGaSs R s Ct ol IS S U )
WeR? 58| €0 P\uxu\o\\_sl R \/\\\»ﬁm \ 2534 28 277L"’ J 1%
o L g o
3958 $T| 633 Sy\(\ Ol X\p\Y 2 Lyg-ee Sh-p |8 nies
A |

For Office use only

SML-45-08

Job No. |

|-

Freight

oy o S Y
Dealer's C.S. T. No, IND/1X/X1x/20aFor DUGAR DISTR[BU L
M.P.S.T. No. IND/IX/XIX/2440

PARTS OFFICE-SPD WAREHOUSE

-

wOrEs ?\!l)nagcr.

Mg 68
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Te The mode of transport, the dealer, in the case of a
V.0.R, i5 given an option of transpertion by reoad, rail, air
and hand,

Ce Deatials of V,0.R, t hat incledes

(a) model of the vehicle

(b) registration Ne,.

(e) Date on which the failure was reported

(a) The distance covered by the vehicle

(e Chassis Ne,

(f) Fngine Neo,

(9) Name and address of the vehicle owner

(h) Date of sale of vehicle
(1) Nature of fault

9, The list of t he components wanted by the dealer

in accordance with the part nunber

10, cuantity of each component

1. Unit price of each component

12, An estimate of the total amount for a set of compenents

To £ acilitiate the dealers are provided with

neccesary literratur e that inclodes psts Catalouges .,
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Dealers Nnmﬁ & Address }
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The thipd phase of the activity i.e. Issueing as such deals
with the issue of the compenents to the dealers and other
parties, however this activity doesnot finishes here only,
The despatch of the assingment alse forms a part of this
activity, The dealer is supplied with a form called Packing
S11ip Cum Challan, Two more copies of this slip are made,

one of these is retained by the 8.P.,D, for the recerds,
however the other copy of this siip ishanded over to the
Security Office when the packing case is given aclearance
by the securuty department, The Packing Slip Cum Challan
Ceontains the necessary information about the fellowing,

which otherwise prove to be helpful fer the dealer,

1. Dealer's ffame and address

2. Challan Ne,

3. Order Neo,

4. The mode of transport as requested by the
dealer

s. Destination i,e, the place to which the

components have to made available
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Bararej Movca Limited
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Dealers Name & Address
SWARAI MAZDA LTD. -
BABAJT SHIVRAM CLGLCARS P
REX CHAMBERS , 4TH FLK.WAL -

CHANDHIRACHAND MRG LBOMEBAY

ARRE ..

Date 20/Q%/87
5 Date 17/03/87
D:Cade |

452 Date 20/03/87

SR/B7/ 428
Odr No 4

Inwv, do.
Deal er

P«8: ZCh« No.
Mod-Trant AIR
Destination MIRA
GR/RR No. Date
Transport Co.

MAH/1A/20G/786 DT.10.2, 86
NIA 329856 DT, 10.2.86

CST No.
LET No.

D)

T T B S T A LT I LTS I B B I S et et 3w e e b det pm e

Sno Drd. Pmrt Mo Degcriptlun % Bty U-Price Amount
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TIDER EEERSTRT IeSUSnEnNusE: = By mmmtamEeiaIess TmamEsat  tsessTEISTos Y SRS mrmrnmIms

1 WO2%5-4
il SLa7 -2
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L Dealer's Code

7. part Neo, and the description of each compen

~ent in accordance with the part number

8. ouantity of each component that his being

di spatched
During the transportatich

of the components, it requires clearance ay a number of places.
fer this purpose the transport company is handed over a form
salled Tvoice, the other two copies of thid said form are

u sed by the Acccunts Department and the Zonal Office,

The Tnveice contains the following information,

1. Dealer‘'s Hame and address

2e order Number

3. D“l.r' s Qode

8, Date on which the order was executed

Se Mode of transport

6. Name of the company transporting the compenents
%% part number and the descriptien of each ©

compenents in accerdance with the part number
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8. Quantity of each cemponent that is being

contained by the packing case
9. The unit price of each compenent and the

net amount chargeable to the dealer
The account of the receipt
and the issue of each and every component is maintained

in a card callrd the Stock Card, hence there exist a Steck

card for every component, tool,
The Stock Card has its own

importance in the S,p.D, ,7his gives us the necessary
and up to&uo informatiocn regarding the status of the

component , The following information can be ohtﬂmd £rom

the stock card

1. Part number

2. Description

3. €lassification

4, Net dealer's price

Se tocation of the component

€. The amount of the component received on a

particular date
T The amount of the compenent of #4/V /7
iesued on a particular date

€, The quantity left in the stere as balance
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In addition to the acctivity

of ismusieng the material teo the dealers, sometimes the como=

components are also isused inside the factery for variocus
purposes, which may include the research work and the
development work, For this purpose,namelythe is-ueof the
components a Material Issue Slip is used , which contains

the following information

1. Issue slip number

2. Jeb number

3. Description of the part/parts required/issued
4. cuantity required

Se quantity issurd

6. Date of issue .\ 7

% Name and signature of the persen /\depu‘tnat

recuiring the part / parts

e. Name and signature of the autherity vh}eh has
been instrumental in iscueing the component / comutd
\

The physical balance in\

the store is checked twice in ayear, 4
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ich existed

as en February 2, 1987 was designed for some seven hundred
components only, and was done some months age depending

upen the number of components which existed at that time

in the Spare farts Stere, Now with the passage of time

the number of Components and their quantity has increased,

Heowever the storage system does net exist ed for such large

numberof compenents, The depth of the problem can be

accounted by the fact that the number of the commponents
have cressed the mark of 2,000, This rapid increase in the
ndmber of the components had made the picking of the comp-

enents rather slow, the slow picking of the components

had furter effected the execution of the eorders, which
used teo create hindrences at the dealers side too.
In this layeout the

components had been classified in three categories

depending upon the size, however it also appered that the
cuantity te be stored had not been properly taken carcof o

The compenents had a classification as fellowing;

targe jMedium; Sall,
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The components 8o classife
{ed as small were being stored in plastic bins and these I,;

plastic bins were furter being storedin the slctted angle |

\.

racks, The components so classified as medium sized, .‘

had been provided with steel bins as containers and these \'[g“
steel bins were furter being storeed in the above said \\

gloterd gngle racks, The so classified as large, were
being storeed in racks and pallets, The rabks had five chani#lls

each and these furter contained components as suah and the
components stored in the corrugated béxes called cartons,
The pallets were available in alet of shapes and sizes

which included 3 Flat Pallets, Flat pallets With Side Supperts
pallets With Mesh Sides, Pallets with Joints, and Recta-

ngular Pallets with Meshed Sides,

307R
RAsAmenanen;. . 17-12.8

(a)Classification:
on investigation it was
econcluded that the classification was not apporiparate, it
was observed that there were some such components which
are otherwise heavy were lying in the plastiec bins and

the steel bins and thus the slotted angle racks were being
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subjected to excessive loads, Also the wrong placement of
Leaf Sprihgs forms the example of the wreny classificatien
and inadecuate space, Leaf springs were being stored

in the racks (J77006410), and that had caused an {11 effect

on this parti{cular material handling facility, since the
woddeplanks had been under the effect of saging motion, h.‘-

(b) tayeut for few components onlyt
This layeut ‘(previcus)

Mad been desginged keeping in view only a few compeonents,
but with passage of time the numberof compenents had increased

consinderably and as such no proper storage facilities

existed for such components,

(c) Randomness!
On investigation it was

foeund that the components were lying i-)a random way i,e,

proper secuencing was not there, Alarge number of components
had not being aceording te the group number or the part

number. Moreover the same component was observesd te be lying
at the mere than one place, Also the incomojy Cartond were

seen to be lying on the floor and these factors were causing
a lot of obstruetions during the picking petivity and other

wise alse,
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(@) Mpvement restricted;

The placement eof the racks,

pallets and the material handling ecuipment was such that

enough space was not available for the movement of the
werkers, Also the aisle between two racks was inadecuate

for the movement of the hyirulic 1ift trellry, Alse the
cartone containing the components and lying en the fleoor were
another unwanted source of obstruction,

(&)

This categorey of fast

moving compeonents include the various filters, mainly Oil
Filter, By Pass Filter, Alr Pilter, However these were Leing
stored in the racks, also this particilar rack waslying at
the rear end of the store, As such these consuming a lot of
space and were also increasing the material movement, ¢hid
space was not an optium one depending upen the nature, inventc
and movement of the components,

(€)_Damaged storing facilities:

on investigation it was
found that most of the slotted angle racks and come of the
plastis bins had a sign of being eoverloaded, This overload

on the slotted angle racks had caused the saging in the



glabs of the above mentioned racks, and as such thege

were in the need of repair,

‘glother factors:

The glasses meant feor the

vehicles { truck and bus )were being stored at two different
place as shown in the layout (the premiecus ene ),

The pallets contadning
the components and the special servicing toolswere stored
in the same area,

Neo special place Jarea

existed for the storage of engine and trasmission,
Tyere was as such ne

marking on the steck card for the location of the

cemponent s,
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The propesed and implemented layouts

Main featuresof the implemented layeout are;
(a) On ene side 25 racks (J=77006410)have been provided

for steoring the cartens.

(b) On other side (seprated by the mid aisle) the material

has been kept in plastia / steel bins in suitable racks,
been

(e) Materials in plnetduu/‘hpt at the end .

There are two areas in
which the pallets have been kept, these include the pallet
area for the compenents and the toel area feor the special
servicing tools,

(@) A sheet metal area has been provided for such compenents

that are appreciably large in their size, these include

The Cabin Floer, Frent Panel, Roof Panel, and Back panel,

been
(e) An area for the glasses has /jprovided at the frent and

opposite to the packing area, This has minimised the materdal

movement and handling of the glasses when the unpacking and
packing has to be carried out,
(£) All the filters, which ape extremely fast moving have
been brought at the frent (as shown in the layout), in erder

to provide adequate space for these components and te have

the minimum of the material movement,
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(g® An area of 1soo'4zoo: un:hu been provided in the

front for the Bngine andTtransmission,
(h) a packing area of 90004000 mn’has been provided at

the front, near the office area (as shown in the layout)
for the packing of the bexes/packing cases which have to be

dispatched to the dealers,

Other eharacteristicas
An aisle has been

provided in between the two set of areas for the racks,

this aisle runs parrlel to the length of the steore,

Each rack has been
further provided with twe way approch i.,e, aisles have been

provided on both the sides and aleng the lengthe of the racks,
The r‘kl have been

numbered 1ike Ay ®7 “7... In additien to it the channfls/

slabs in each rack has been marked 17 27 3j5....in an asce=-

nding order from the top.
The lecation of each and

every components and tools have been marked on the steck

card, this has increased the picking rate by a consinderable

amount,
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The Aisle which runs
" parallel to the length of the SPD Stone,has been
provided econsidering the fact that the fork 1lift
can be used for the placement or removal of the
pallets, Also the aisles which run parallel to
the length of the racks are adequate enough ¢o
pernit the easy movement of the trolleys. Also
‘Nilkamal’ Made Bins of dimensions 650 mm x 400 mm
x 315 ma and of capacity 75 litre has been provided
for the movement of the components from the racks
to the Packing area,

Also for despatching
packing cases containing heavy components, the fork lift
has ¢o be used for stacking the packing cases in
the truck, meant for carrying the cases to Chandi-
garh, City office. -
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The implementation was carried out in two pfnseo, initially
the placing of the plastice binswas done in the slotted
racks, a total of 18 such rack were used for the plastic
/| were

bins, However when the J-77000620 racks received these

18 slotted angle racks were replaced by these J-777000620

racks, which not only provided an adequate space for expansion

in the racks but alse in the plastic bin area,

The space for each

component has been provided censindering the stock and the
order, the total cuantity of each component that will be

stored in the %,P,D, at any time,

Advantages:
(a) peduction in the Material Handlinos

The facilites have been
provided in such a way that the material handling has been
minimised to a large extent, The aisles on the sides of the
racks, the list of the location of the component, the separate
areas for the glasses, filters, toels,engine and transmission

and packing have proved to be the main factors in reducing

the material handling.
The mobile ladder has

been designed fer the picking of the material from the

racks, The purchase recusition and hence the purchase erder
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were raised in the menth of April,

(b) Effective Space for Expsnsion:

A consinderable space
has been left between each group number, this is applicable
for the cartons and the bins, This has been done censindering
the fact that more and more components will come inte the
total inventory, with the passage of time, Also With the
indeginisatien phase at it's peak , mere components and more
cuant ity will have to be stered,
(e) Herkers®’ Copveniences
Every worker wants to work
to werk in a convenient enviorement., Alseo it has te be taken

care of that the workers are preovided with a safe working

area, consindering these factors, the heavier compenents
have been placed at the bettom channel of the racks, alse

consindering conveince for the workers a fan has been
{imstalled en the coloum in the packing area,

(4)_Increased picking:
Tt has been l\bnmd that

the execution of order in the months of April and May has

increased consinderably as compared to the mﬁms\mth's
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and this can be attributed to the increased picking,

Eacilities Availables
Description Oafitity
J=77006410 (Pack) 16

Sletted Angle Racks

(a) with seven slabs 12

(b)with six slabs 06

(c) with five slabs 16
Pallets

(a) seuare 34

(b) rectangular 26
Channel Pack

(a) with 9 slabs 01

(b) tool room 01
Eacilities Peouiyed:
Descriptien Quantity
J=77006410% Rack) 09
pallet (Square) 12

J=77000620 (Fack) 12
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MiSicn Taken Fegarding the Facilitiess
Intially the proposed layeout

was implemented with the slotted angle racks and 16 J-7700=

6410 racks. The purchase recusition and subsecuently the
purchase erder for J=77006410 and J«77000620 were raised

in the month of Janurary, These racks started arriving at

SvL in the menth of April, With the arrival of these racks,

meant for the plastic bins (J=77000620), and the Tacks

meant for the cartonsfJ«770006410), were placed at their
proper positions and the materis]l was rearranged ip them,

The slotted angle racks
and the channel rack with 9slabs were shifted to the
pain Stores(indeginicus cempenents) and the channel rack

toolroom, was shifted to the Paint and Chemical Stores,

one slotted angle rack

has been shifted over to the office area for storing the

statinery,
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SLOBST IONT s
1, Improvement in The Inventerv levelst

Inventories serve a variety
of useful functien® in an #&ndustrial ecenomy, th-y can be
used to get better prices, reduced cests, cover uncertainty,
and reduce the need  for organizatien,

Because investmentin
inventory can serve a useful purpose, there must be a proper
level, Toe much inventery is an umprefitable investment-- a

truism that leads many managers teo try to force the investment

Adown.

During the implementation
phase of the preject, it was cbserved tat for certain
components the cuantity was teo high ., These components as
such recuired a lot of space, not because of their size or
shape but Bee to the large cquantity. an example of this
{s the Panel(R) Outs WO023-58~ 030, and Panel (L) Cut;
W023-59-0307,

Beth these compenents

can be classified as slow moving rather Bxtremely slow moving
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however these compenents have such a high inventery that
at present they are occupying six channels of the "W" rack,
and as such are creating problems of follewing naturej

these Door Panels are seldeomm erdered by the dealers since
it ie hard fer the dealer to arrange for the spot welding
which is the necessary facter feor the assembly of the above
said compenents with the other parts eof the door., Alse

the welding of the deer is net being carried out in the

Pody Shop, thus implieing that these Deoer Panels can net
be shifted ever to the Main Stere se that they can be
used in the Body Shep, In brief, these Door Panels

will remain a sort of burden on SPD untill and unless

the assembly of the deer is started in the Body Shep.

Thus excess quantity of
the discuscsed components Has proved te be effecting the

material handling facilities in additien te the problem

of inventery, Thus in this way the excess quantity of

a particular compenent has also effected the industrial

economy,
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hegever these compenents have such a high inventery that
at present they are occupying six channels of the “M" rack,
and as such are creating problems of fellewing nature;

these Door Panels are seldeomm erdered by the dealers since
it is hard fer the dealer te arrange for the spot welding
which is the necessary facter fer the assembly of the abeve
said compenents with the other parts of the door. Alse

the welding of the deor is not being carried out in the

Pody Shop, thus implieing that these Doer Panels can net
be shifted ever to the Main Stere se that they can be
used in the Bedy Shep., In brief, these Doer Panels

will remain a sort of burden en SPD untill and unless

the assembly of the deoer is started in the Body Shep.

Thus excess quantity of
the discussed components Mas proved te be effecting the

material handling facilities in addition te the problem

of inventery, Thus in this way the excess quantity of

a particular compenent has also effected the industrial

economy,
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Certain compenents are

2, Procurement Of Compenentss

being received feor SPD from Mazda; Japansy however for the
production purposes these are being procured from the

approved Indian venders, Thus for such compenents Being
received from Japan the prices may be more because of

the fright charges and the Yen to Rupee ratio,

The preocurement of Pipe, Fuel Maim (WO22« 45061 and

WO23e 45<061) with the ANeAJ order can be considered as
an example for the wreng procurementef the components,
Seo here it is suggested that while raising the order for
EPD the care should be taken that the indeginised

parts are procured from the local vendors enly.
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QLECIIVE s
Te standardige packing cases fer Spare Parts Divisien
Steres in erder te minimise the number of packing cases, which exist

nmom.wlthuopummmtmm is taken in

tmmludcdorl.m:ottmtohu“tmmth

taken iz cuite mere because of the manufacture of the packing
case suitable fer a particular set of the erder received frem

the dealer, ™ a broad way it can be enlisted as follewss

4, Te study the present mede eof the packing cases being manufact
ured in the Spare Parts Divisien Steres fer the executien of
erders,

2. Te study the nature of the orders peceived frem the dealers

3; Te standardige the packing cases,fer

4. Teo standardize the packing cases fer such cempenents which
however cannet he ddspacthed with the ether cempenents,

8. Te sPudy the packing materialS, and te provide the best
suited packing materials fer the cases,

6. ©To estimate the cest ef each packing case,

7. Teo decide abeut the ether facilites needed, this include
the equipment needed i.,e, The Paper Shreeding Machine, and the

weighing Machine,
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THE PROBIEM 1~
The Spare Parts Division Store called $SFD

supplies the spare parts te a network of dealers all ower
tndia, When the order, the decument send by the dealer

to Ml shewing his recuirements for the components, the
components are pickied at the spare parts division steres

for
and are talen over/the dispatching purposes, This
activity of of executing the erdes is rather a long one,

The components have to be send in the packing cases or the
wooden boxes, For preparing the wooden boxes a carpenter
has been employed, Here the carpenter plays & rele én
making the woodem bexes according to the amount or the
quantity of the spareparts being send to the dealer,

As such the dimensions of the packing cases vary from order

to ordefs, thus there is lot of variation in the shape and

sizesof of the packing cases, The shape ,size, and the

4imensions are all judged by the carpenter, i.e,, there

are ne proper standards as such for yhese packing cases,

Tn addition te it the making of the packing cases is quite
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time consumeintyy, which furter delays the execution of the order,
The transporter, who carries the packing cases having the

spare parts ¢teo t;hnduarh has to wait for considerable
time, Which sometimes further delays the spareparts teo reach
the Jestinatien, 1,2, sometimes the dealer alse has to face
0434 situatien and problems because of the nenavailability
of the spare parts,

It @an be cencluded that the present case of
the packing cases leads to a chain of problems , which can

be summarised as

(1) There exists a lot of packing cases
(2) No packing cases are available in adivance
(38) THe present cendition of providing the packing

cases is rather too time consuming

(4 The dealer gets the packing cases and hence
the spare parts rather late i.,e, the time gap between

the order raising and the order receiving is rather teo much,
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STANDARD IZAT ION 3=
Standardization dates from the remectest

antiquity and even extends to the beginning eof civilization,

the basis of which are speech, writing, weights, measurements
and time ete, Fundamentals standards are usually established
By the Severnments through Act of Parliament, while Industrial
Standarization is of a very recent origin and depends upen
mutual agreement and coperation of all the interested parties
viz, the preducer, the seller and the user,

Refinition:-

“A standard may be defined as that which is

established by ghe autherity, custem, or gemeral censent as a

model, criterion, er rdle of measuremeny."
™n general, it reflects the present state of

developmebt of the particular art or science, It may or may

net be the result of scientific investigation, analy sis,

and synthesis,
Business standards are eriteria which enable

us to preopertion and relate functions, physical facters, and
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persénnel to business objectives by means ef policy,

Standardizing is merely the work of develeping and applying

such criteria,

Erinciple of Standardization:-
Principle of standardization is the Natural

corellary of the Principle of Investigatien., The establishment
of a standard for the purpose of management, HGoes not mean

an abselute er final standard, It enly implies the best

current practice based upon advance knewledgr and development
attained se far and is subject to supersessioen at any time

as a sequence of further advancement of Imewledge in future,

During this lag, the standard set will be used teo measure

the actual performance,

Standardization in brief ceovers the fellowing i~

4. Standardization of Nomepclature -
It means the standardization of terminolegy

i.e., of definitions, terms, symbols and abbreviatiens, witheut w

which ne standardization is possible,

2. Standardizetion of Dimensiensi~

Assembly and interchangeability, which are

mainly respensible fer large scale productien, are not possible
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without standardigzation of teolerances and allowances, The dimen-

sienal specifications of the Indian Standard Institutien and
British Standard Institution are in cCommon use throughout

the country, The standardigation of items like Rolled steel

sectiens, Rails, Pipeflanges,Key and keyways, and screw threads
has proved to be extremely valueable,
3. Standardigation of Miterialsie
Specification prescribing the permissible minima
with regard te compositien and properties of materials are
of specific value to all industries because these standards

greatly facilitate sampling, buying, and a uniform flow of

work during precessing,

4.Equipment s~
Standardizatien not only extends in drilling

machines, remers, milling cutt ers, dies, grinding wheels

and belting etc, but even to Complete motors, engines, Cranes,

beilers and lecemotives ete, It may be classified as follees

(a) rlant, machines, Tools and accessories and their design,
(b)Puiliding, Their size, type, design and layout,
(ed Standardization of heat, light and ventilation etc. of

buildine,
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s, Metheds of Mapufacture:-
A standardiged process implies the most

efficient way of deing a job in accbrdance with the present
available knewledge and has a diverse application as given
below =

(a) Analysis of variocus tasks

(b) Pouting of the tasks

(c) Ferds and speeds

¢4) Standardisation of preparatory cenditioms prier to the

operations

(ed Treatment of raw material when in process

¢f) Material consumption and permissible waste

§. Personneli~
Standardizatien is particularly applicable to

the following i
(a) Training and aptitude

(b) Wage rates

(¢) operatimg times based upon timeestudy

7. Standardization of Einished products t==
This is specially useful in respect of the folloei

ng t=
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(adSpecifications of raw materials required for a product with
to quality and quantity,
(b) Type and dimensions

(c) performances, Without standard perfommances compilation

of production control beards or charts would be impracticable,

(4) Standardizatien of cost which makes comparison of prices

easy.
8, Standaxdization of Safety HMeasurgai<
This includes factor of safety in design, co

constructio n, and installation of the carraige way, etc,

Adventaces of Standarizationi=

(a) Standradization suppresses confusion, It simplifies purchase
activity because prices can be easily compared abd defective
material can be gaurded against,

(b) Standardization minimises the evil effects of seasonal

variatiens by permiting the accumulation of huge quantities
of stock during perbeds of slack demand, and levelling up the

labour lead and this stablizes production and emplotment,
(ed) Standardization enables production of more reliable and

¢mpreved articles at a comparatively lowmer cost,

(8) Standardization emables interchangrability and easy assembly

which is the key of large scale production,
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(e) Standardization enables as well cheapens replacement s,
this results in cheaper and easier maimtance and repairs,

(£) the design work becomes simplified because the chmponents
are standardized and redundant types and siges are di scared,
Mereover, the concertration of the designer is on cne single
desion of and discevers the best possible solution in
accordance with present available knowledge .
Disadvantases id=
(a) Standardization may retard inventiocn, design and development,
The reasen is that it becomes very cubersome and expensive
to change the design; and hence the standard,
(b) Standardization implies repetition of the same processes,
which ultimately results in unifermity, menocteny, and disappe

arance of initiatine, It thus, destroys unventiness, individuality

and skillrd craftmanship,.
(ed When standardizatien becomes a routine, it becomes very

{nconwenient and expensive to obtadn unstandardized products,
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The packing cases have been stawdardize€io
to S5 sizes, These five packing cases will cever abeout 95
percent of the tetal components , that m presently avail able
in the spare parts division steres, Thesee cases will be
precured in dismantled conditien and suitable assembly will
br made at works,
In additien to the above said S5 packing cases,
2 need was felt to provide special packing cases for certain
components, which included such compenents which when send
with other compenents could harm the cemponents, While
the other cemponerts were qiite fragile in nature and proper
safety measu res i.e, the packing material was necessary fer
them, There ar e 11 special cases which will cover items like
(a) ®4de Deoor ClassyRear Windew Glass
(b) Wind thield class (Fer Pus)

(e) Wind Shield Glass (Fer Truck) /

'’ mear Glass (for Bus)

(@) s1de glasses (For Bus)

(e) Radiater
(£) Differenti al

(g) Boer
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(h) FnogineAransmis-ion

(1) Teat

fn other words a totad of sixteen packing
cases have been standardized, cut of which 11 are the special
packing cases, The break up is fellowing

Description Quant ity
(a) Standardized Packing Cases 05
(%) Side Door Glass/Rear Window Glass 01

(e) wind Shield Glass (Fer Bus) 01
(4) wind Shield Glass (Fer Truck)/ 01

Rear Class (Por Pus)

(e) ©ide Glasses(For Bus) 03
(£) radiater 01
(g) Differential o1
(h) Door o1
(1) " ngineAransmission ' 01
(§) Seat o1

For cabin CKD bex No.,8 will e used, The steres

departmebt has been told to preserve it and reuse it fer 5PD purpeses
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Packing Materials:
The following packing materials are suggested to b

be procured;

(a) Kkhaki pPaper
(b) Polythene Bags in .’,fj‘;&"m‘ sige with "Swaraj Mazda Genuine

Spare Parts" printed on it

(e) Pelythene Sheets
(4) paper Cuttings

(a) Thermecole (X26mm x 40mm x 60mm)

(f) racking Staps

(g) * multi pack " stickers

The ceoncerned departments have been instructed

to procure the ahove said packing materials,

Equipments Requireds
(a) Paper Cutting Machinejse

The paper cutting ma chine will be recuired
for producing the paper cuttings, which will be used as the packing
material, Thi s has been ebserved that the daily consumption of

the paper cuttings is quite high, since each and every packing case
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requires the paper cuttings as the packing materials,

In this regard enquisies were fleated in the

month of April 87 te the following companies;
M/s Pece Industries,

Mehta Road,
Magbool mr.i
Amritsar,
(b)
New Dimensiens,
E«401, Greater Kailash&IIX
New Delhi- 110048
(e)
Welcut Toel Agency,

221, Industrial Area, Phase~l

Chandigarhe 160002

Replies in this regard were received from all

the three parties, however the product being manufactured by the
first company was a hand operated one, since our requirements
at 8ML is quite high , further negotations were restricted te

the other two parties,
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(b) Wedighing Machine i=

Weighing machines are also recuired #n the
S0 , Noewadays when the packing cases are being send teo the dealers

the packing cases are being got weighed at other places than SPD,

Alse the packing cses have o be marked with , the weight
being amaried by it , Seo in this regard the enquiries were
in the menth of April €7, to the following comp anies)

(a)

Avery India,

28/2 Waterloo Street,

Caleutta,
(b)

Narne Tulaman Manufactures Private Limited,

Palanagar Township,

Hyderabad,
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The costing of the packing cases has

been dene censindering the follewing,.

Article Cost

Rial Weed B155S per cubic feet

rhaki Paper ke .84 per metre square

Strap Ree27 per 10 ems of length

Thermecole B 100 per metre square (60
mm thick)

-,.f'_’f‘fw"md* e 56,0 per square metre

overheads

Rejection 10 percent of the material
cost

tabour Cost 20 percent of total material
cost

profit 1S percent of the packing

cost
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Requirements
6 3
Wood 7.346x10 mm
Strap 1600 mm
Strap @losing Strips 02
Nails
Paper Cuttings
Costs
Wood B, 40.17 % 103°= M. 44,19
Strap ks, 4.32 4+ 10/, = k. 4,752

“*rop elosing Strips k.0, S50
Nails and Paper Cuttingsss 8.0
Total Material Cest s, 51.44

Lahour Ceost e 10,28

Prefit e 9.26

Tetal Cost k. 70,98
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Strap Closing Strips
Nails

paper Cuttings

Costs

Weod

Strap

Strap Clesing Strip

A
2,9 x 10 mm

3200 mm

fse 161,91410 /. =ise 178,10

B. 8.64 + 107,

R, 0.50

Nail and paper Cuttings &, 5.0

Total Material Cest

Tabour Cast

Profit

Total Cost

. 193,10

.‘ ”. ‘2

e 34,75

ke 266,75

= -. 9.50
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Packing Case No, Ji=

Recquirements
Wood 4.78 x 10 'mm 3

Strap 3600mm

Strap Cleosing Strips 02

Nails

Paper Cuttings
Costs

ood B, 261,84 + 10°/, = &, 287,84
Strap e 9.72 4+ 10°/, = e 10,69

Strap Closing Strips &, 0,50

Naile afd Paper Cuttings B, 7.0
Tetal Material Cest R, 306,03
tabour Cost ks, 61,20

profit k. 55,08

Total Cost Re422,31
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Packine Case No, @ =
Requirements

7 3
Woed 7.44 x 10 mm
Strap 3000

Strap Closiny Strips 02
Nails

paper Cuttings

Costs

Woeo 4 Foo
Strap oo
Strap Clesing Strips &K,
Nails & paper Cuttings B,
Total Material Ceost [ 9
Tabour Ceost Re
profit Rse

Teotal Ceost Be

406,97 410 J.ots, 447,66

ﬂ.‘u + 10./. = fs, ‘.91

0.50
8.0
465.07
93,02

83.7

641.€0
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Eacking_Case No, Si=
Recquirements:
Wood
Strap
Strap Closing Strips
Nails

Paper Cuttings
Cests
Wood
Straps

Strap closing strips

1.37 x 105mm°

Be 749,39 410 ), = B, 824,33
B 9.72 ¢+ 10 B, = s, 10,69

fe 0,50

vails & Paper Cuttings &, 10,0

Total Material Cest
labour Cest
Profit

Total Cest

=, €48,52

ks, 169,10

e 152,29

ks, 1166,.81
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Packing Case For Wind Shield (Per Truck) /Rear Glass (Fer Bus)jje=-

Requirements

Weod

Brown Paper
Strap

Thermopack

Nails

Paper Cuttings

Costs

Woed

Brewn Paper

Strap

Thermopack

. B
5.01 x 10 mm

;-
4.8 x 10 mm ( for ene glass)

3940 mm

10 in quantity of dimensions 126mmx40mmx60mm

B, 274.04 +10° /. ® 1.301.44
e 1.21 + 10./0 = Rse 1,33
B, 10,64 + 10°/, =&, 11,7

Re 5.04 + 10 ). =5, 5,54

Nails and paper Cuttingsk, €,00

Strap Clo=ing Strips

Teotal Material Cest

Tabour Cest
Prof it

Total Cest

&, 0,50

=, 328,51
ke 65,70
B, 59,13

-. 51 ’ .o‘
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packine_Case for Wind Shield Glags for Pusge=_

Requirement
Wood

Brown Paper

Strap

Thermepack

Strap Closing Strips
Nails

paper Cuttings

Ceosts

Weod

Brown Ppaper

Strap

Thermopack

Strap Clesing Strip

Nails & paper Cuttings

Total Material Ceost

labour Cost

Prbfit

Tetal Ceost

ks Rse

7.62 x 107mm’
6.80 x 26 0m°
4780 mm
10 in quantity of dimensiens 126 mm X 40mmx60
02
e, 416,81 + 10°/, = &, 458,49
R, 17,15 + 10 ), = &, 18,86
Re 12,90 + 10°/, = &5, 14,19
B, 5.04 + 10°/. = &, 5.54
B, 0,50
k. ©,00
k. 505,58
R, 101.12
91,00
s, 697,70
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pagkine Cage for Side Door Glags/ _Rear Window Glassg=.

Requirements

weed 7,87 x 10%m°

Plyweed 1.29 x 10%m>

Prewn Paper 1.121 x 10.m2

Strap 3080 mm

Thermopack 04 in quantity of dimensiens 126mmx60mmx4Omm
Cest

Woold [, Be43,08 + 10°/, =R47,38
Plywood 72024 +10 /o 79,46
Brewn Paper Be2.82 +10 J, 3,10
Strap o8, 316 +10 /. 9,15
Thermopack 2.2,02 & 10 /o =2422

Strap Closing Strips 15,0,50
vails & Paper Cuttings #&s,3,00
Total Material Cest s.144,81
tabour Cest . 28,96
prof it B, 26,07
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Packine Case for Side Glass For Bus (1)i==

Requirement®
1
Weeod 3,09 x 10.-:
Plywood 1,99 x 10 mm
6 2

Brown Paper 2,92 x 10 mm

Strap 4180mm
Thermepack 04 in quantity of dimensions 126mm x 40mm X 60mm
strap Clesing Strips 02
Yails
paper Cuttings
Costs
W ond ke 168,96 + 10°/, = &, 185,86
Plywoed e 111,77 ¢ 10 /o = Kol 122,95
Prown Paper Bse 735 4 10 /o = ks, 6,08
Strap Be 11,28 ¢ 10°4, = R5.12.40
Themopack B, 2,02 + 10/, = B, 2,21
Strap Clesing Strip ke, 0,50
wails “g paper Cuttingsts,8,00

1)

Tetal materialcest . 340,00

Tabour Cost e, 68,00

profit s, 61,20

Tetal Cost s, 469,20
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Pagkine Case for Side Glass for Buc $2)ic
Requirements
Woed 7.7 x 10%m"
6 2
Plywood 1.43 x 10 mm
5 3
Prown Paper 1,97 x 10 mm
Strap 3840 mm
Therme pack 04 in quantity of dimensions 126mm X 40mm X 60mm

Strap Clesing Strips02

Nails

Paper Cuttings

Ceosts

woed fse 42,42 + 10" 7, = 15, 46,66
Plywood B, 79.83 + 10°/, = &, 87,82

<erap B, 10,37 + 10 ¥, = k. 11,40
Prown Paper B, 4,95 + 10/, = . 5.45

Thermopack Rse 2.0 + 10 )}, = B, 2,20

Strap Closing Strips. 0,50
Nails & paper Cuttings ke 3,00
Tetal Material Cost B, 159,03
tabeur Cest m. 31.4%
prefit s, 28,27

Total Geost B, 216.71
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Pagking Case for Side Glass for rus ()=

Requirement

Woed 6.64 x lo. -’

Plyweod 7.26 x m’ mm :

Prown Paper 1.8 x mc.‘.'

Strap °© 2340 mm

thermeopack 04 in quantity of dimensiens 126mmx40mmx80mm
Strap Cleosing Strip02

Nails

Paper Cuttings

Costs

Weod B 36,29 + 10 7, =i, 39,92
Plywoed B. 40,65 & 10 7, = &, 44,72
Strap e 6,32 + 10 /, = sy 6,95
Brown Paper M. 4,54 + 10 /., = &, 5,00
Thermopack e 2,00 + 10 /. = s, 2.20

Strap Clesing Strips, 0,50
Nails & Paper Cuttings B, 2,00

Total Material Cesth, 101,29
Labour Cost . 20.28
Profit . 18,23

Tetal Cest s, 139,78
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Pagking Case for Radiatori=
Requirements

y O |
Wood 4,32 x 10 ma
Strap 3400mm

Strap Clesing strip02

Nails

paper Cuttings

Cests
".d Rse 23‘.25 + 10 /. = Rs, 25’...
Strap B, 9.18 + 10 /. = ks, 10,80

Strap Clesing Stripks, 0,50

Nails & Ppaper Cuttings B, 7.00

Total Material Costis. 277.48
Labour Cost B, 55,50

Profit ks, 49,95

Tetal Cest =, 382,93
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Packine Case for Dooki-
Béen irements

Weod 6.28 x :o"-’
Strap 6080mm

Strap Clesing Strips 02
Nails

Paper cuttings

Cestse
Wwood B, 343.51 + 10 ), = &, 377,86
Strap B, 8,20 + 10 ), = &5, 9,02

Strap clesing Stripk,0,50
Nails & paper Cuttings &, £,00
Total Material Cesthk, 395,38

flabour Cost s, 79,08

Profit B, 71,17

Tetal Cest ks, 545,63
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Packine Cases Por Differemtiali-
Requr iemrients

Weod 5.62 x 10"mm°
Strap 2400mm

Strap Cleosing Strip02

Nails

Paper Cutt ings

Costs
Woed Be 307,35 ¢ 10 /., = &, 338.09
sStr ap B, 6,48 + 10 /o =B 7,13

Strap Clesing Stripk,0,50
Nails & Paper Cuttings ks, 8,00
Total ;ncr!.al Coetks, 353,72
tabeur Cost ks, 70,75

profit ks, 63,67

Tetal Cest ks, 488,14
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Requirements

Weod 5,63 x 107mn"

Strap 3120mm

&trap Cleosing Strip 02

Nails

Paper Cuttings

Cests

Wood ks, 318,90 + 10 /, = &, 350.79
strap fe 16,48 ¢+ 10 /., = ks, 18,53

Strap Cleosing Strips, 0,50
Nails & Paper cuttings &, 8,00
T otal Material Cost &, 377,82
Tabour Cost R, 75.56
prof it ks, 68,00

Tetal Cest ke 521,38
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Paciing Case for Ensine . Transmission.f-

Requirements
g L3
Wood 1,90 x 10 mm
Strap 8200mm
Strap Clesi ng Strip02
N ails
Paper Cuttings
Costs
Woed B, 1040.94 + 10 ¥, = &5, 1145,03
Strap B 22,14 4 10 /o =i, 24,35

Strap Clesing Stripks, 0,50

Nails & Paper Cutting &, 12.00
Tetal Material Cesths, 1161,88
Labour Cost B, 236,38

profit Rse 212,74

Total Cost s, 1630,99
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SBJECT IVE 3
Te set the standards fer the 'A' class censumeables

used u’m paint Shopy i.e. te determine the censumptien of

the censumeables which fall in the ‘A’ class, per vehicle, In

a bread way the follewing can be enlisted;

1., Te study the various censumeables used in the Paint Shep, i.e.
their use, applicatien, area of applicatien, significance, and

the seurce,
2. Teo determine the cest per vehicle of each censumeables,
3. Te determine the censumptien per vehicle of each censumeable,

4, Te classify the censumeables in three classes namely i L

'p*, and *C'; with the help of the ARC Methed of Analysis,
s, Teo seprate eut the 'A' class of censumeables,

6. To determine the specificatiens of these censumeables and
the area of cabin and carge em which they are applied,

7. Teo set the standards fer these abeve ment iened censumeables,



The Paint Shép Is that ¥ink of the

manufacturing division where the Cabin is reeeived frem the

Body Shep and are send to the main assembly , after the paintine
actien has been carried ever the cab, There are two line s
in the paint Shepy The Pm:!at/ngx and The Paint Line,
The €abin has teo pass threugh beth the lines, hewever the carge
has te pass through the main line only , and the paint i s
applied here on the cargo bex, The carge bex as received
frem the vendor is already pretreated and also has the
primer ceat on it, In additien ®o cabin and carge the rims
are alse painted here; thases are then send te the main line,
hewever they chassis marts , whieh are just black dipped
are send te the Redy Shep,

There are seme 42 consumeables in the Paint
Shep. Seme of these are used in the pretreatment line while
octhers are used in the main line, lecal Wenders have been develo
for the supply of these consumeables; these wenders are supply-
ing the censumeables for the paint shop: Asian Paints, Anchemceo

pyrine Rai, Addisiens Paints, Dunlep,Chandigarh Electria

cempany.
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In this regard the censumeables have been
class (‘=@ i{n the basic categeries namely, Class'A';s

Class'R'y Class 'C'; this has been dene with the help

of the main toel od inventery management i.e., The ARC

Methed Of Analysis, In Brief accerding te thid methed,

a ©Small percentage of items in the stenk room make up

a large portieon of the inventery lenel, These are Classified

as class 'AS items, The Class 'BE items have an average “wp
{mportance and receive a nermal amount of attentien,
The class 'C' items are comparatinely unimpertant, well ower
half of the consumeables are in this class,

The next actien was te determine the
application of the class'A' censumeables, This actien

invelved the determinatien of the use and the specificatiens

of each, Thés class 'A'ef the consumeables include

the fellewing

i.M. §. Top Coat Paint s

(a) Nile Blue

(b)Santes Red

(e) Light Peige

2. Water Seluble Black

3. Therme Setting Primer Surface Grey

— e
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4, Stoving Mettalic Silver Ffer wheels
8. Stoving Thinner feor Primer And Tep Coat

The next action was te set the standards

for the above mentioned consumeables, In this it was suppesed

to pramide the censumption of the censumeable per vehicle,
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The ARC r~trd of Analyslss-

The ARC met hed of inventery centrel is
used to keep the amount of atten€@iocn given an item semewhat
in proportion te its impertance, This methed ef inventery
management was develeped by H, Ferd Dickie at the General
Electid¢ Cempany., The impertance of an item is determined

by the value of the use in aperied of time, the time requiredd

to replénish depleted stecks of the item, and the costs cau sed

by the eccurrence of a steck-out, A small percent ef the

items in a steckroem makes up a large pertion of the invevtoery
investment, These are censindered te be class A items,

Special care is used te maintaim the accuracy eof the perpetual
inventery recerds of these items, Beth the suppliers and the
manufacturing division of the cempany are required te use

extra efferts te meet the seheduled dates of delitery, The
engineering and manufacturing departments seek designs and metheds

of precessing that will held the lengths ef the delivery cycles ef

these items t o a "M‘u- B items have average impertance

and receive the nermal ameunt of atten€ien. It has be be

that class B is made up of items that are neither A eor C,
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The class C items are cmatinly
unimpertant, Usually, well ever half the items kept in the
steck are in this class, They make up only a small part of the
inventery investment, The Inventery contreol system fer these

items may be a simple tweo- bin system, Many cempanies have

realigzed werthwhile savings frem the infoermed use of this

methed ef inventery centrel,



Nile Blue
Cabin
Cargo Box

Santos Red
Cabin
Cargo Box

Light Beige
Cabin
Cargo Box

Total Cabins
Total Cargo Boxes
Total Wheel Rims

703

327
273

162
135

1469
1015
10283



SEECT FIC TIONS

Selio, Description

o1,

02,

03,

04,

0S5,

Thermosetting Primor

Surfece Grey

Santos Red

Nile Blue

Light Beige

Water Soluble
Black

Specific

Selia

Srevity .  Content

1,26 + 0,03
1,02 + 0,02
1,08 # 0,02
1,05 & 0,02

1,02 ¢ 0,02

58% Min,

48% Min,

50% Min,

50% Min,

26=30

e

Thickness of

25 « 35 Micron
25 « 35 Micron
25 « 35 Micron
25

«35 Mieron

45 Micro.




Baint Areas t-
Sabin ¢
Beacription

Bagk Panel

Roof Panel

Doors

Floor

Panel, Front
Panel Pillars & Side Sills
Poot Rests
Housing Camp
Lower Orill
Member No,2, Cross
Panel Fender

Roof Ventilator

Sazgo Box (WI-49) 1=

Load Rest
* '~ . 84de Doors

Back Doors
Floor

Closures

3.2 .2
3,6 m2
3.7 m?
2.1 m?2
1,2 m?
4,3 m2
0,29 m?
0,095 m?
0.21 m2
0.8 m?
0.2 m2
00” ﬂz

3.5 ﬂz
13.9 -.

’.’ .:
17.3 m?

0,356 m2
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Briner Areas '~

Beggrintion
Back Panel
Roocf Panel

Doors

Panel Front

Ploor

Panel Pillars +Sidesills
Foot Rests

Housing Lamps

Lowver Orill
Member No,2 Cross

Panel Fendor
Roof wventilator

**Doors are not given the Primer coat for Nile Blue

and Santos Red,
* Primer Areas for WTaS50,
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Areaa

3.2 Iz
3.6 Iz..,,

3.7 ‘3‘.
1,2 m?*
2.1 ".

4.3 22 (2,15 m?)

0,29 m2*
0,095 ﬂ”

0,21 n?"
0.8 ‘2.

0.2 2"
0.82 m2
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Blagk Dip Apeag t-

Sabin *-

Deggrintion Areas
Floor 4.2 m?
Prame, Side Front 2,8 m?2
Panel Front 2,4 m?
Foot Rest . 0429 m2
lousing Lamps 0.19 m?
Member No,2 cross 0.75 m?
Panel Wheel Apron 0.2 m?

Exane Components -

A total of 40 components per vehicle are
black dipped, these include the chassis parts and
brackets,
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F CON A

painting area (m") x thickness (u) x 1000 x specific gravity of dry film
1,000,000

e X (i) weee 80114 of paint £ilm

X ()
NV of spraying paint

= Y () e--= weight of paint applied

Y ()
painting efficiency

= 2, (i) w=we weight of total spraied

KV of spraying paint
2, (g) x = Z, (ig) ==-weight of incoming

paint spraied
NV of incoming paint
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l.ww

So0lid Content of the covering paint § 50%

Specific gravity ] 1.0’:0002

= 1,05
80144 content of spraying paint 1 38,461
Thickness of coated £ilm 8 25-35 Mieron

= 30 Micron (Say)
Specific gravity of dry film t 1.06

Cabin Consumption
Paint Area = 20,515 m°

X = So0lid of Paint film

!.000.000

= 00,6523 W,

¥ = Wgight of Paint applied
= X
Selid Content of spraying paint,

" 93%1 = 1,712

2y = Y/Painting efficiency

-
%:-;J-l = 3,424 W,

& Vgight of total paint sprayed
2, = Weight of incoming paint
= % x Solid Coneent of spraving paint
aoud COntent of inconing pt!.nt

= 3,424 un.n - 2,67 N,

Consumption = 2,54 Litres,
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Sapgo _Rox Congumption *
. Area = 37,256 m?
X = Solid of paint film
= 37,256 x 30 x 1000 x 1,06
1,000,000
= 1,185 n,
Y = Weight of paint applied

=
5!?3 E;m:ent oi sprayving paint

= 1,185
3‘;.-; = 3,12 ¥,

% (ve) = Y/Painting effielency
- 3,12 _
-'?-o. 5 6.24 ",
azth.) = Waight of incoming paint,

@ 7y x 20l4d Sontont of aspraving oalnt
Solid content of incoming paint,

= 6,24 %039 - 4.0
ot Y

Consumption = 4,64 Litres,
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HaCa Ton Coak S.Red.
S01id contact of incoming paint = 48%
Specific Oravity = 1,02£0,02
= 1,02 lﬂq)
So01id content of spraving paint = 36,92%
Thickness of the coated film = 25«35 ‘iieron
= 30 feron
Specific OGravity of dry f£ila = 1,04
Cabin Congumption ¢
Paint area = 20,515 m?
X = Solid of Paint film
= 20,515 x 30 x 1000 x 1,04
1,000,000
= 0,64 W,

Y = Weight of paint applied

g Eﬂﬁ content of spraying paint,

= D64
0.3692 = 14733

z1 = Y/Painting efficiency

= 1733 = 3.466m,
0,50
Zy = Weight of incoming paint

= Z) x Solid content of spraving paint
50114 content of incoming paint

= 3,466 x 0,3692 . 2,66 ',
0.48

Consunpgion = 2,56 Litres,
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Sargo Sox Consumption
Area = 37.256 m2

X = Solid of paint film
= 37.256 x 30 x 1000 x 1,04

1,000,000
= 1'162 M,
Y = Weight of paint applied

hﬁ Content of spraying paint

= 1,162
3:-,-5, = 3,147 n,

Zy = Weight of total paint sprayed
= Y/Paint efficiency.
= 32147 . 6,204 w
050 .
o Weight of incoming paint
= 31 x Selia con.e-ut of spraying paint
So0lid content of incoming paint

= 6,294 x 00,3692 = 4.84 W,
0.48

Consumption = 4,65 Litres,
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Stoving Mettalic Silver foriheels *

Solid content 58%
Thickness of £ilm 50 Micron
 Apea per vheel 1,017 m?

No, of vheels per vehicle 7

-5 3
Consumption per vehicle = 7 x 1,017 x 50 x 10 x 10
0.58

= 0,614 1it.

Considering 20% wastages = 0,74 litres,
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Mhermosotting Primer Surface Crey ¢

Solid content of incoming Primer = 58%
Specific Gravity = 1,26
S0144 content of spraying primer = 0,446
Thickness of coated film = 30 Micron
Specific gravity of dry film = 1,22

Areas t-

for L.beige 20,515 m?

for N,Blue 14,665 m?2

for S.Red, 14,665 m?

for WT50 7,045 m?

A Respective areas,
Consuaption ¢

X = Solid of primer film

= A x 30 x 1000 x 1,06
1,000,000

= 0,0318 x A "y,
Y = Weight of primer applied

Eﬂi content of spraying primer

= 03031g
0,38
= 0,0837xA

Y/Painting efficiency
0.083 x A/0,5

0.166x%A ',

Weight of inconing primer

% x Solid content of
So0lid content of incoming paint,

= 0,1
0.50
= 0,1277xA u,
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t! for L.Belige = 2,62 W,
Zg for N,Blue = 2,15 W,
2, for S.Red = 2,15 u,
Z , for WT=50 = 0,89 .

Consumption in Litrest

L,Beige = 2,49
N.Blue & 2,05
SsRed = 2,05
WP=50 PR =  0.85

Stooing Thinner for Primer and Top Coat

Average Primer consumption = 1,86 litres
Average Paint consumption = 7,19 Litres.

Stooing Mettalic silver for wheels= 0,74 Litres,
consumption

30% of stoving Thinner issued
Consumption = 2,937
Considering 20% wastages = 3.5244 litres,



152

Hater Soluble Black *
So11d content = 28-30%
Spcc!.!lc qthY = 1.02:0.02 kg

Thickness of film to be maintained = 40 to 50 'icrons
Cabin Area 10,83 m?
Component area = 5,95 m?

Consuaption = 16,79 x 45 x 18‘: 10°
0.29

= 2,61 liters,

Hastages -

Pallets//langer.

Surface area of foughangers = 1,37 m?
Surface Area of four pallets = 8,8 m?
Surface area of the Pallet = 1,61 m2

Total surface area 11,78

Paint consumed by above

= 11,78 x 30 x 13‘: 10’
0629

= 1,22 1itres/20 vehicles,

Consumption per vehicle = 0,06 litres.
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Cabin Cnrr_y over

Tank dimension = 27,60 ma x 24,00 mm
Level difference for 6 cabins = 3,38 m app.
per cabin = 0,56 app.

Consumntion/cabin lot:
= 6,62 x 0,560
= 3,71 litres,

However paint consumed by cab
= 10,83 x 45 x 105« 103
0429
= 1,68 1it,

Cabin Carry over = 3,71 - 1,68
= 2,03 litres.

Somponents CarIr over -
Component consumption = 5,95 % 45 x 13‘: lg
0,29
= 0.92’-

Hanger & Pallets consumption = 0,06
Level difference per vehicle components = 0,404

Consumtion = 6,624 x 0,404
= 2,67 1it.

Components carrv over = 2,67 « (9.923%0,06)
= 1,69 litres,

Total wastages @
Cabin carry over = 2,03 litres,
Pallets/langers = 0406 litres,

Components carryover= 1,69 litres,
Het : = 3,78 litres,

Therefore Net consunption = 6,4 litres,
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QBJECT IVE:s

Te prepare the Inspectien Standards fer a set of

cempenents fer the Quality Engineering Department, in erder

te prevare a list of censelidated checks te be carried eut en
a cempenents which Wnc te deceide the acceptance and rejectien
of the same without refeering te the cennected ISI, JIS, and
alse the manufacturing drawings, In a bread way thdse can be

enlisted;

1. Te study the drawing of the cempenent,

2. Te study the cempenents i,e, unfierstanding the cempenent,
the special purpese of each and eritical fitmemts,

3. To study the majer and critical dimensiens and seprate them,
4. To understand the material of the cempenent and other such
related facters,

§, Te study the IST and JI8 related with the cempenents,
6. Te prepare the censelidated checks that has te be carried
out on the cemponents in erder to Jdeceide the acceptance and

rejection of the save,
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DSEECT TON STANDARDS 3 A STIDYj=e
The term inspectien suggets a judiciary

function i.,e, a comparision of product's specificatiens

with the drawing specifications, Tt is the manufacturing functio

which judges preductions against the established standards,

Tt is beth,=the instrument for guality measurements and a part
of the activity of Quality Centreol department, It is anart

of applying tests, preferably by the aid eof measuring applinces

to observe whether a given item is within the specified

limites of variability er net,

v
Objectives of Inapecticn =

1. To detect the errors in manufacturing system which tends

tewards poor quality and then teo repert teo responsible
officials of manufacturing department regarding the defects,
so that the acticn may be taken teo prevent the manufacture
of defectives preducts that are not acceptable or below the
level of quality of the preducts,

2. Tpe pretect the custemer from receiving sub quality

level preoduct and permitting enly quality goods,

3, Te compile infermations regarding the performance of the
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product with specifications for the use of engineering
production, purchasing, quality coentrol and ether
diwisions respensible for quality perfermance,
Tnspection Standaxde:-

To meet the requiremmts of quality
preduct, varicus inspectien standards are established, The
{nspection standards are alse established fer the following

items depending on their use as the following items are very
commen in industries,

(a) Mmspection Standars for raw materials
(b) Inspection Standards for work in process: this includes

Physical ceondition of the material er
its properties,
Fform and dimensiens of the preoduct,

Degree of finish required,

Functienal performance of the preoduct,

(e) Working inspection standards: When the limits and telerances

have been determined, they are inscribed eon werking drawings,
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Commenly these specifications are checked by using various

gaugea, Cauges are used for fixed dimensions (upper and
lower limits), While fer variable dimensions, micremeters,
etc, are used,

(4) msepection Standards feor finished product are alse
established on the basis of its value in the assembly.

This relates to the standards established for the sub=assembl ie

and assemblies, This Prevides the standards fors
parts which will £it to make a sub-assembly,

Sub-assemblies that will make a £inal
assembly.
final ascsemblies which make the cemplete

product,
Inspection standards er tests for the

cemplete product,
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JNSPECT TON STANDARDS PREPARED FORise
Sheet Metal
Part No, Descriptien Material

Wo23 50 700 Stay P, Pumper SL34-1079
S101 40 600 pripe Assy, Main STZC
Wo§S 38 830 Prkt, Under CoverD-1079

WOoeS 38 710 Stay Raditer 21079
Lp01 13 B60A PBrkt, Fuel Filter D-1079

SE08 14 400A By Pass Filter D«1079

1PO1 40 841 Brkt, Tail Pipe I~1079

We23 38 315 Brkt, Cabin R 18- 1079

WO025 32 940 Holder Brake Hese ISs 1079
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Porgings =

Part Ne, Description Material |
wSi1 17 201 Gear Main Drive SAE&S120H
wsoe 17 308 Gear Over Top couterSCR 20H
wsoe 17 27 Gear 1st SCR 420H
wsoe 17 231 Gear $rd SER 420H
5201 12 411 Gear Cam Shaft En 353

Pinien Feorgings En 353
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Gears s&

Part Ne.
s101 12
§101 12

siel 11

wsoe 17

wsoe 17

S1o1 13

wsoe 17
w501 17
wso1 17

4080 17

411

402

316

231

251

821

2N

321

281

611

441

Description

Gear Cam Shaft

Gear HMle

Gear Crank

Gear 3rd

Geam 2nd

Gear FIP

Gear 1st

Gear RBv,

Gear Rev,

Gear Over Top

Gear Speede Driven
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Material

SCR 420H
Ser $20H
SCR 420H
SCR 4208
SCR 420H

SCR 22H
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Materials:

1, En3S3s=-
Compositien
C arben

Nickel
Molybedeniu m

Specific Gravity

Specific Heat
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(percent)
20 max,
1,25

08 to 0, 15

7.85 te 7.87

0.118

Mean Ceefficient Of Thermal Expansion

1.3 te 14,5 x 18 x Mean Ceefficient Of Thermal Expansien per

degree

Flectrical Pesistivity

At
20°e
100°c

200 €

2 SCR 420H

Chemical Composition

Carben

Sulphur
Chremium

26 to 31.8 Microhmecm
36,6 Microhm &cm

43.2 Microhmecm

(percent)

0.18 to 0,23

less Than 0,030
1ess Than 1.:0
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Heat Treatment 'C

ouenching after 850 te 200

0il Ceoling
Tempering150 te 200 Ailr Cooling

Netes

SCR 4204 fs mainly fer case hardening

Major applicatien; Transmission Gears fer Cars,

3. SAE 20 H

Carben 0.12«0,22
vaganese 0,70 te 0,90
Sulphur 0.040
Silicen 0.15 to 0,35
Chor {mdm 0,70 te 0,90

8. B 1079 11973
Het Rolled Carben Steel Sheet and Strip

Gradesi- Eight Grades of het rolled carbeon steel sheet and

“ri’ “Bl’n.t.d as 5-1019. 0=1079, DD.IO”' EDD=-1079,

St-34 1079, St-42 1079, St-50 1079, and St=52 1079.
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5¢52

Cendtituent, Percant Maximums--

Grade Carben Manganese Sulphur !huylum;

O« 0.060 0.060

D. 0.12 0.50 0.050 0.050

s ) 0.10 0.50 0.040 0.040

Se 34 0.15 0,050 0.050

St42 0 .25 0.050 0.050

5t50 0.30 0.050 0.050

st52 Ne25 0.050 0.050

gtxenoths-

Grade Tensile Yield

-y i e

oo 260-39%0

FDD 260-380

St 330-410 205

St42 410-4%90 235

S¢50 490-590 208
$10-610 355
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Yender Develepment Departmenti=s

Visit Record

Dutation 2 Working Days
Frem January 2, 1987
Te January 3, 1987

Yerking_of Vender Developnent Departmenti=-

Py the end of. the Fhase 3, lasting
2 years SML shall have achieved the ligensed capacity of 10,000
1ovs per annum and indigenisatien upte 91, 7%. This department
is leoking after the indigenisatien pregramme, it is developing
Suppliers or venders in Tdia se that what ever knecked down

components presently are being procured frem Mazda, Japan can
bew be precured from the IRdian venders,

The vendor development activity

invelves the following acticns. Wn the begining , for the
development of the cempenent , letiers are scant to various
previocusly known partics aleng with drawings , The tﬂmuu
sent their quatatiens $6r that particular cempenent,

After the cuatations have been received frem various parties

the next actien invelves the analysing the varieus quatatiems.
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This action basically invelves the cemparing the cesting of
party and thet of the department, Other facters that are compared
are, the fright charges, payment due gap, packing chargesand
many ether such factors, Befere finally approving a vender

the various facilities available at the vender: s end .

These facilites invele the manpower at vendors side and the various
machines that are available at that place, The develping a vender
basically means proniding the necessary devlopment items at the

vender's side, These may be the tools or dies or jigs and fixture,

After the order has been placed at the
vendor's side the next course of actien is that of fellew up,
This fellowup may be in the form of letters, telegrams, telax eor

visits, This followup has a major role to plyy in the procurement

of the quality approved material at the right time, The other main

action of this department is that of overceming any such hagzards

that can effect the production rate at the vender's side and hence

at the production line of SML.
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Assembly Shoeiz

wisit Fecerd

Duration eof Visit 8 Werking Days

Prom Jan, 7,1987
Te Jan, 15,1987
axle Shop Jan. 7, 1967
Cabin Assambly Jan, 8, 1987

Carge Pax Assembly Jan., %, 1987

Magn Assembly Line Jan, 10, 1987 te Jan. 15, 1987

ASSEMLY SHOP

CABIN LINE

CARGO pOX LINE

AXIE SHOP

MAIN LINE

ENCINE & TRANSMISSION SHOP

In Theis part of the Assembly Shep

the front and the rear axles are being assembled, This

shop has a man power of four, Pneumatic toels and Preeses

ceme under the main teols that are being used,



175

Varieus Operations Carried Outse

Exent Axle
‘L; Steering Knucklr Assembly
2. Shim adjudtment of Knuckle
3, ¥ing Pin Assembly
4, ¥ing Pin lock Assembly
5. King Pin Cap Assembly
6, 011 Supply
8. Knuckle Arm Assembly
8. Ball Jeint Assembly to Tie Red
9, Tie Rod Assembly

10, Brake Assembly
11, Front Hub Assembly

12, Hub Cap Assembly
13, Brake Drum Assembly
14, Front Brake Adjusting

Bear Axle

1, Hub Bglt Pressin



2.

4.

Se

7.

Step Ring

Pearing Press in to Hub

011 Seal Press in to Hub
Grease Supply te Hub
Differentdal Casing Assembly
Rear Brake Assembly te Casing
Rear Wheel Hub Assembly

Rear Axle Shaft Assembly

176
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Cabin Assemblyi=
In this part of the Assembly Shep, the cabin ,

in which the custemer is made teo £il1 like a Maharaja, és received
from the Paint Shop and a number of operations are carried

are on it hcaortoaumhahrnmnhoro!m.ndum

send to Station P=10 in the main assembly line, The Cabin Assembly
section invelves the fellewing sub assembalies,

1, Clutch pedal

2. Prake Pedal

3. Parking Brake

4, Windshield

S. Rear Windew Glass

6. Tnstrument Panecl

There are mainly three stations and has a man
power of four,
various Operations Carried Guti~
1. Accelater Wire Assembly
2, Wire fer Room lLamp Assembly

8., Sun Visior Assembly
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4, Room Lamp Assembly

S. Roof Ceiling Trim Assembly %

6. Wiper Assembly (cemsisting of Pipe, Wiper Meter, Wiper mu.u-.
Wiper Arm ,Wiper Nozzle) A fll,
7.Parking Brake Assembly

8, Accelerater Pedal Assembly

9, Clutch Pedal Assembly

10, Brake predal Assembly

11, Mstrument Panel Assembly
12, lever Change Assembly
13, Deor Assembly ( censisting of Door Glass, Doer Screen, Door

Trim, Arm Rest, Extractor Assembly)
14, Roof Ventilator Assembly

1S. Frent Windshield Assembly

16, Rear Window Glass Assembly

Caroe Box Asgsembly ;-

AS The name itself Implies, in this sectioen

of the Assembly Shop the Carge Pex, the part of the wehicle
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Meant for the earraige of the load or carge is assembled here,

The Fleor, S5ide Deors Rear Door And Load Rest are breught te the Ca!

pox Assembly Section after the painting work has been done,

The material handling facility provided for the transportation
of the above said partsis a trelley, previded with heoks

to carry these parts all tegether, The Carge Box Assembly
Section has a manpower of two. This section is equipped with

over head ¢:unes which are feur in number, Out of these four g

¢two have twe sfded motion while other two have three sided motiocn

i.,e, 211 the cranes can be used to move the parts sideways

and upwardsor downwars, However the other two can )Ygfprovide the

parts or the carge box a forward motion with the help of

ehain sprecket and gears mechani sm,

An average of 75«80 minutes are taken for

the complete assembly eof the carge box and 6 carge boxes are b

being produced every cay,
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operations Carried Suti-

1, Fleoor Assembled with the Sleepers

2. Rubber Step Assembly
3, Side Door Assembly

4, Vinge Assembly

5, lever Shutter Assembly

6., Load Rest Assembly

7. Step Assembly

g, Rear lamp Combination Assembly
9, "SWARAJ MAZDA" label rainted on the Rear Door

10, Assembled Cargo Box Fitteden the Vehicle received from the

main line

11, Pear Mud caurd Assembly

¥ehicle Assemblyi=-
This Main lLine employs a man power of nine and

has a preduction rate of seven per days, It is assisted by the

other shops and other lines of the Assembly Sheop, The chassis is
delivered at the station F-6, while the cabin is received from

the Cabin Assembly Line at the station F~10, The rear and the

front axles , assembled in the Axle Shep are delivered th the

main line at station F-6, The Werkers are provided with Pneumatis

toole in 24ditien to the Torque VWrenches, These teols help a let
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in making the productien faster,
Yarious Operations Carried outis
Station Number F=6 & F=7
Assembly eof the leaf Springs with the Front Axle

2, Assembly of the leaf Spring with the Rear Axle

3. 2 and 3 beth assembled with the chassis

4, Brake Pipe and Brake Hose Assembly
Station Number P8 & F=0

1, Assembly of Sheck Absorbers te the Chassis

2, Assembly of By Pass Filter mounting Bracket

3. Apron Wheel Assembly

4. Parking Brake Wire & Speedeo Meter Wire Assembly
S. By Pass Filter Assembly

6, Gear and Pitman Assembly

7. Drag Link Assembly

8, 011 put in the Gear and Pitman

9. Sub Tank Assembly
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10,5ub Assembly of Transmission , Clutch and Bng ine
11, 10 put on the chassis and assembled

12, Fuel Cut #Moter Assembly
13, Radiater Assembly put on the chassis,

14, Air Mtake Bracket Assembly

1. Alr Cleaner Assembly
2, Vaccum Tank Subassembly
3, 0iling of the Bath Cleaner

4, Pront Mounting RBracket Assembly with the Cabin

5, Cabin Assembly with the Chassis

6. Steering Column Assembly

7. Front Mad Gaurd Assembly

£, Pattery and Pattery Stabd Assembly
9 Fxhaust Pipe Assemwbly

10, Prepller Shaft moﬁlly

11, Melybedenum Grease Poured (pumped) in the Propller Shaft
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~Station Number F=i2_

1. lLamp Cennections

2, Accelerater Wire Cennections
3. Fuel Pipe Connections

4, Seat Assembly

g, Sub Assembly Of Sub Tank

6, Puel Tank Assembly

7. 011 Bath Air Cleaner Rssembly
a; Tool Bex Assembly

9 .Subassembly of Stay Number Plate
10, Stay Number Plate Assembly

11, Draw Hook Assembly

1, Frent Cembination Lamp Assembly

2. Horn Assembly
3, Radiater Grill Assembly
4, Stay Mirrer (LSR) Assembly

S, Mirrers Assembly

6, Cears levers Cennected
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7. Switch Cembination Assembly

8, Bumper Assembly

9, Spare Tyre Carrier Assembly

10,Sub Assembly of Wheels
li. Assembly of the Wheels
12, Pilling of Fuel Tank
13.lower Gaurd Assembly

14, Prake Fluid put in the Reserve Tank,
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Paint Shewi=-

Visit Record

Duratien of Visit 6 Werking Days
Prom Jan, 16 1987

Te Jan, 22 1987
Pretreatment Line Jan, 16 te Jan, 19
Paint Line Jan, 22 te Jan, 22

The Paint Shep, as the name itself implies is that
part of the preduction line where the painting precess

is carried ocut, The Paint ‘hdsu been divided inte twe lines,

The Pretrestment Line and The Paint Line , The cabin which is
received from the Bedy Shep is first pretreated at the pre-
treatment line and is then taken te the paint line, Heowever
the Carge Pex as it is received frem the vender is already
pretreated and has alse undergene the primer coating, in

other words the carge bex is directly takem teo the paint line,
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The paint shep has a daily preduction of the cabins as
eight, while that ef carge bexes as six, where as for mu\,n-
ductien a man pewer ef eighteen is being used, B \
Precess Flew Chart

mmu

\‘.
with “o \

water

\

: Passivatien

N
DM, Water ,

Rinse

!
|1 % o

o " A et
‘ | Black Dipping ’

paking |
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Procesges 3~ Impertance and Purpese =

1, }6renons Cleanihy 3=- The cabin as received frem the Bedy

Shep is first cleaned with the xeresene oil, in erder to remove th

dust, oil or any such impurities from the cabin, The keresene
cleaning mainly helps in the removal of the above said
impurities from the welded joints,

2. Degreasing_i=-The cabin after the kereosene cleaning is

Taken to the degreasing tank, which is fitted with the selutien

being maintained at 55-75 degree centigrade, The cleaner which

is being used as the degreaser is an alkaline chemical having a
strength of 2-3%, The cabin is dipped in the degreasing tank fer
an average of four minutes, This precess mainly helps in the

removal of the grease, oil,frem the werk piece surface, which
enables the proper coating of the paint,

3, Rinsing With Industrial Water i-- The cabin after the degreasing

process is taken for the rinsing process which is carried eut

with the help of industrial water being maintained
at the room temperature,

The rinsing helps in preventing the alkaline
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chemicals of the degreasing unit from entering the ether

tanks, and in additien to it this ensures the cemplete degreasing

of the cabin or the job,
354, Dernsting & rinsingi=- These twe units are also provided
at the pPretreatment Line for the rust remenal purpese, Heowever

these are net being used nowadays, since the CKD's as received

frem Mazda are already coated with deruster, The deruster is

phedpheric acid, cenc. 20-30%,

s, _Sur face Conditiendmei=- The surface cenditioning operation
{s dene with the help of alkaline chemical of the titinum salts,

having a strength of 0,1 «0,2 % and a pH value of 8,5 =10,
The purpese is carried out at roem temperature and the

operation time is 30secs,

This operatien basically helps in the grain refining

of the sheet of the cabin , which further helps in the proper adhet
ion of the paint with the sheet,

6._Fhosrhating_: == The cabin after t he surface conditing operatia

has been dene is then taken to the phesphating tank, There are
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four main chemicals which go inte the fermation of the
phosphat ing liquid, these are

phesphat in~ replishner

rhesphat ing accelerater

Neutrilisher
Make Up,

The eperatien time 18 3«7 minutes while the eperatien

i{s carried ocut at 45«55 degree centigrade,
n this eperatien a nen metallic layer of
Zine Phesphate gets depesited ever the sheet of the cabin

which serces as a corrision resistiwe layer, In additien te
the abowe mentiened function, this layer alse provides a lenger 1i

1ife to the paint and helps in addesion of the paint with cabin.

2o Rinsine uith Industrial Wakeri-- The cabin is then taken

{nte the rinsing tank having she industrial water in i.t."*

This operatien id carried ocut at room temperature, This

rinsing action prevents the chemicals of eme tank te go

{nte the other tank, here in this case the next tank is that |

\
\

of passivatioen.
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8. Pasgivationi~ Chremic acid is being used as the passivating solt
tien, This operation is carried eut at reem temperature, This acti
of passivation helps in the cérrision resistance,

9. DM, Water Pdnses=%M this operatien the cabin is rinsed with t
the dimineralised water, The impertance of this process is

that at this stage there should be ne mineral left on the cabin s

sheet, If industrial water is used then the depesitien of the min
can effectn the paint quality, This cperation tee is carréed

at the room temp,

10 ALr Bloy j== Cempressed air is then blown all ever the

area where the black dipping precess has te be carried out,

Hewever this helps in the adhesion actien of the black paint

with the surface, The paint sticks more easily yo the dry surfac
of the cabin,
11, Black Dippingi-<rhe cabin is dipped in the water soluble

paint till a level which is little abewe the floor of the cabin

This paint has a pH of 7,8-8.6 and is being maintained at a tem
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which s belew 30 degree cent igrade,
The dipping action makes the paint to depesit over

the complex ahape of the floor of the cabin, which otherwise can
net be painted with the help of the usual mrthodi.e, the
spray gun, The paint from is wipped off with a brush er a cloth,
12, Bakingy= The cabin is then taken to an oven which is

being maintained at a temperature of 160 3egree centigrade,

This temperature helps in the baking of the blagk paint

as the cabin is kept there for 20-25 minutes, The heating is deme

with the help of Thermic Fluid, The thermic fluid is received

through the insulated pipes fom the power station., The heating

unit is made to contrel the temperature of the fluid at 160 degree

centrigrade, The air which is supplied to the oven with the

thermic fluid gets heated up and this air helps in the baking

of the black paint,

Paint Lineis This line is that part of the Paint Shop whinh
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receives the pretreated parts and is ginen a paint ceat,
The carge boxes received at this line are previesly pretreated

and primer ceoated at the vender's side, while the cabins ceming
at this line are received frem the pretreatment line directly,
The various operations which are carried ecut at the paint line
are as under

MW-EM cabin which is pretreated

{s a given a coat a the wheel curvature, of the scund deadner.,

This seund deadner performs a main task, as it destroys the
seund createdby the stones or any such materials, while hitting

the mudgaurd side of the cabin, In this way the sound of the hitti

particles is not cenveyed to the interior of the cabin, The
sound deadner alse helps in destroying the ill effects of
the hitting particles en the sheet of that area coated with

{t. This eperatien is carried o ut in a booth which is lecated in

between the pretreatment line and the paint line,
2..Cleaning s& The cleaning Area is that open space in the

paint line where the pretreated cabin is cleaned, The cleaning
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is dene with the help of sand papers of different numbers

and tack rags,

3, Primer Coating s--After the cleaning action has been

dene the cabin is taken in another booth for the primer ceating.
The primer ensSures a longer life te the paint and also the shine,

The coat of the primer is applied with the help of spray guns
working at an air pressure of 4-4,.5 n/u-:ui at the primer

2
pressureef 22,5 i/ cm in erder te have a thickness of primer as
25 to 35 micrems,

4. Flash Off s~ The cabin is then taken inte another beoth and

is kept there for S-10 minutes at normal temperature in erder te

make the cabin underge the flash off eperation. Hewever this
{s done in erder te give a time gap between the primer coat

operation and the baking eperatien in erder te enable the thinner

teo settle down,

5. Daking 3~ After the flash of f operation the cabin is kept

in an oven for the baking action for about 30 minutes and this eope

eperation is carried ocut at 140¢ Which ensures the preper

adhesion of the primer te the cabin sheet,

. Sealent Applicaticn j-- Thecabin is applied a sealent at

all the welded joints ,
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2. Baking_i- The cabin is again taken in the oven for the Baking

action in order to make the sealent dry off,

£. Cleaning_g¥~ The primer ceated cabin is then again taken

te the cleaning area in order to releive the cabin of any

imputity , what seo ever may be presemt on the primer coated

surfece,

9. Paint Coatiee The cabin is here giwen a ceat of the paint

at an air pressure of 4-4,5 kg/cm 3. The paint is sprayed with
the help of spray guns, The final thickness of the paint

is 65 micren,

10.Fish off ;:-thds action is same as for the primer coated cabin,

11, Bakingje<rhis action is same as for the primer ceated cabin.

Nete After the primer ceat actien the cabin can alse be read as

carge bex feor the paint actien,
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BODY SHOPp==

Visit Recerd

Frem January 23, 1987

Te January 31, 1987

Duration & Working Days

Frame Tine Jan, 23,1987 to Jan, 28, 1987
c-b_ln tine Jan. 29, 1987 te Jan, 31, 1987

Introduct fense- Bedy Shep can rightly be called the first link

of the chain of operations which £inally result in the cemplete
vehicle, This is sé because it is in the bedy shep where

cempenents are welded together to form the chasis frame and the
cabin, The chaddis frame are then sent to the assembly shop

and the cabins to the paint shop.

Medus @perandi sMainly there are two lines in the bedy shop. They
are 1, Line for chassis frame assembly 2, Line for cabdn assembly

w_m 1= THE line fer the chassis frame has

five werk stations in the follewing sequence

f&WWM
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In this station the tubilar cress members are leeosely pesitioned

on the side members on a jig.

Ib) Tack Welding Station *~In this station ether components

such as various brackets, hangers, sills, supporting members etc,
are pesitioned en the leoesely fitted side members and cress member
assembly, This mean® that the assembly is first cempleted in

the fixture and subsequently the components are tack welded,

After being tack welded the assembly has enough strength aad
rigidty to be removed from the fixture, transported and pesitioned
for final welding on a reotating jig.

de) Final Welding Station 1= In this station the tack welded

assembly és meunted en the rotating jig and £inal welding is
carried out, The retating jig permits easy welding and is

particularly suitable for Mazda chassis frame since tubular cross
members are to be welded on the side members,

44) Station for Peliving Strain 1~ Tn this station there is a

special fixture which in addition tc having clamping arrangements
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has hydraulic and mechanical jacks fitted te it, The purpose

of the jacks is te releive the finally welded acusxbly ef the
strains develeoped during final welding, The permissible -tntn_
can be read frem a scale mounted en the hydraulic jack. Grinding

eperations are also carried eut im this statien on the bushes
in which the steering rois arehoused seo thst the steering angle

i# not defectine,
le) Paint Boothie= The completed chassis frame is first cleaned

by pressurized air and then spray paented in the paint becth,

Cabin Assembly Line t-- There are twe lines

(a) Main Asgembly Line:t-- This has the following five statiens
Floor Assembly Statiens

Side Frame Assembly sta.tiu

Cabin Asseably Statien

Denting and Grinding Statien

{b) Door Papel Assémbly line s=- There are fine werk statiens

in the main cabin assembly line, In four stations the completly

knecked dewn cempenents are assembled en fixturss and resistance
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Spet welding 1o carried cut to form the main bedy of the cabin,
The spot welds are made at predetermined positiens, The door panel
ie ascembled on a parallel line and is then welded to the main
bedy of the cabin, In the last station of the main assembly line
dents and scratches etc, are remened frem the varics assembled

parts and the deors are meunted on to the cabin, Grinding operations

are also carried eut in the last stations to smoothen cut the weld
spots,

Prgceas Emplgyed e~ Two types of welding wperations are used in the
Bedy Shap,

1; Gas Metal Are Weldine ( MM3)

2. Epet Welding

Gas. etal Arc Weldingsz=_ MIG is an arc welding process in which

the heat for welding 15 generated by an arc between & consumable
electrede and the werk metal, The eleatrode, a bare seolid wire

that is continuously fed te the weld area, becemes the filler

meatal as it is consumed, The electrode, weld puddle, are and

adjacent areas of the base metal are protected from atmespheric ¢

centarination by a gasecus @hield provided by a stream of gas or
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a2 mixture of gases fed through the elactrode helder, The gas

shield must previde full pretection, because even a small amount of

entrapedv air can contaminate the weld deposit,
Bower Supply t=- Direct current with revese pelarity (i,e, the
work piece is made negative) is used, Te achivuve the high amperage

of curremt, which is 400 amperes at 40 volts, a transfermer
rectifier is used in our Bedy Shep.

Electradc Holflersdk- Alr cooled (shielding gas) helders are in use,

Dip and spray transfer of the censumeable elecyrode takes place,

wm.:-— Resistance spot welding is a proecess
in which surfaces are jeined in ene or more spots by the hegt

generated by resdstance to the flow of electric current threugh

woerkpiece that are held together under ferce by electredes, The

contacting surfaces are heated , in the region of cureent cencertati

by a shert time pulse of low veltage, high amperage current te form
a fused nugget of weld metal , When the flow of current ceases, the
Dfatkitieferce 15 maintained while the weld metal rapilly ceols &

selidifies, The Elecgrodes are retraced aftey each weld, which

usually is completed in a fraction of secend,
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Purchase Department:--

Vis it Recerd

Duratien 3 Werking Pays
From June 18, 1987
Te June 20, 1987

Herkine Of Purchage Departmenti-- This department places the
most significant roke in the precurement of the materials,
pPurchase Orders are raised te the venders already approved by

the vender Development department, These orders are gernally
baised on 2 yurﬁ requirements, However the firm orders are

raised after every three menths, keeping in view the production
pregramme for that very peried,

However the final produation pregramme
is supplied to the purchase department in the first week of the
menth, and as such the purchase oﬁht which is raised 10-15
days before that has to be raised on an approximation only,

This approximation is gernally towards the positive side, This
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has to be dene keeping in view the various censtrains under which
the vendor has to make the components,

After the order has been raised the

next course of action is that of follow up. The fellow up
plays a very impertant rele in the precurement of the material
at the right at the right time, ratherthe right material with
the specified quality and that alse at the right time, The

follow up may be in the form of letters, telegrams, talex,

visits, The follow up has to be done in order to make the line te

follow the line te flew in a smooth way i.e, the assembly being

carried out at the plant should not be hindered because of the lac!
of material in the stores and hence in the line,

once the material has been procured from
the vendor, then the department has a main rele to play in the
payment to the vendor,The negotations regadring the payment has
to be dene by the purchase department and is alse has to be seen
that the payment is made to the vendor at the right time seo as te

provide the wendor with the necessary help, in order to make

him provide the material the next time at the right time,
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Engine and Transmission Assembly.i--
Visit Record

Duratien 3 Werking Days
Prem June 22, 1987
Te June 24,-1987

Previously the Engines and Transmissiens
were being received from Mazda, Japan, These Engines and Transmissi
~zion were coming in the assembled form, and as such were being
installed on the vehicle, Now according te the phase two sehdule

fhe Tngine And Transmission ASsembly became operative in the

menth of April, 87, That implies that another zone has ceme into

the assembly Shop, that is of the Engine and Transuissioen,

The Engine and Transmission assembly line censists eof tho
lines namely, The Engine Line and The Transmission Line,
Yarieus cveraticne Carried out in the Ensige lines--

9. Crank Caps remened

2. Engine Number Marked , The engine number is a seven lettered

number marked as 7P00XXX. The first digiy implies the year

of manufactiring, hare 7 implies 1987. The secend letter
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implies the menth of assembly i.,e, January is denoted by °*A’.

Februry is denoted by ‘B, March Wy 'C', and so en,
The next five letters denet the nember of the Bngine being

manufactured,

3, Pour cylinder liners fitted

T he cylinder bleck is marked A and B st the four bores, The
cylinder liner has bown and green celeurs marked cn them . The
cylindre bleck marked *A' will centain the liner with gream mark,
hewever the bere marked *B' will have the cylinder liner |
marked Wiyh brewn celeur,

4, Tappets fitted

S. 011 Jets fitted

‘. Cam Shafet fitted

7. Crank shaft fitted

There are marks on the crank shaft and the cylinder liners ,
which make fer the selectien of the bearings.

8, Crank cap installed
9, Crank Shaft Gear with key installed,
10, Sub assembly of pisten, pistenripgs and cemnecting reds,

11.5ub assembly 10 fitted en the cylinder bleck.
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12, Timing Gear Cade fitted
13, 0i1 Pan(upper) ficced

14, 011 pump fitted
15, oilran (lewer) fiteed

16, 011 rilter Gasket and 01l Filter fiteed

17.Cam Shaft Gear attached
18, Mie Cear & Frictien Searfitted

19. Clutch Wheel and Elutch Disk fitted

20, Crank Shaft Pulley fitted
21, Water Pump fitteé

22, Cylinder Head Assembly fitted
23, Casing Thermeostst fitted

24, Recker Arm Assembly te the block

2%, Engine Hanger fitted

26, Fuel Filter Bracket, Fuel Filter and pipe attached
27, Subzesembly of Mlet Manifeld

28, Assembly cof 27

29, Water Pump Titted

30, Alternater Bracket, Alternatorand Fam Belt fitted

31, Cover assembly of cylinder head fitted,
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s ———— -

Trsoemissien Ling j== The folleeing are the varieus eperations
that are ecarried, in erder to assemble a Transmissien

1, Subassembly of Main Shaft

2, Subassembly of Parking Brake

3. Maun shaft fitted

4. Counter Shaft fitted

5. Subassembly of Cever Transmissien (Rear)
6. Subassembly ef 5 fitted

7. Cear Shifting Ferk fitted

8. Clutch Housing fitted

9, Cover Transmissien (TOp) fitted
10, Parking Prake fitted
11, 'eakage Test conducted

12, Veise Test conducted
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Sexvicins _Departmenti—~

Visit recerd

Duratien 2 werking Days
From June 25, 1987
Te June 26, 1987

Workine_of servicine Department s=- The Servicing Department, as
the name itself implies invelves itself in prewiding the necessary

service and spares for the coustmer and hence fer the vehicle on
the read, This department alse leoks into the dealer development,
This functien invelved the critical study of the areas at which

the dealer's have teo be developed. Alse it is taken in acceount
the scope of the vehicle in that region i.e, the number of vehicles

around that regien,
After a dealer has been developed then
it has to be lecked inte that the dealeris provided with the best

facilities mamely the service materials, training of the werkers,

the necessary literature for the dealers,
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™ additien te it the trining of the

service workers has te be arranged in the service training centre
at the woerks, This training teaches the werkers in gaining werkin

knewledge and experience for all the service procedures,

what so ever are carried on the vehicle at the custemer's end,

It is alse taken care that the werker is given such a traiddng

that the worker developes inte an allreunder rather than a simpl

electrician er a mechanic,

The other impertant actien is that of p

providing the special teols to the dealers, so that all the
services that are carried out on the vehicle are deme in a best
pessible way and making the time factor very less,

Providing the necessary literature for
the dealers is anether aspect of the servicing department, This

literature includes the Owner's Manual, Part's Catalogue,

Werkshop Manuals, Warranty Forme, Service Forms, This literatur

net enly helps the Jealers in gaining censinderable amount of
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of nowledge regarding the vehicle but also helps in the eff.

of the worker, These literature alse helps the custemer in a biroad

sense, The necessary informatien contained in the Owner's Manual

makes the custome: have the best knowhow about the vehicle,

to name a few, the various systems of the vehicle, the service
intervals and the nature of the service that has te be dene,
™m addition to the above said functiens

the fields that are looked after by this department is that of

service Gampains and driver's training,
Alse in additien te it a Service

Master File is maintained, which has all the necessary information

regagding the vehicles that are on road, This file contaims all the

follewing information for a particular vehicle;

1. Chassis Ne,
2. Cear Rex Ne,

$. Tnaine No,

4. Make i.e, coleur and the medel wheter 48/49/50.
5, Battery & Tyre make

6., Dealers custemer's Name and address

7. Dates of Assembly and Dispstch
8, Various Services carried out at tht Dealers
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Material Cemtrel and produntion plannins Controli--

Vvisit Record

Duratien of Visit 3 Working Days
From June 27, 1987
Te June 30, 1987

greanisation of Material Contrel i= Material Centrel department

i headed by manager and cemperises of (a) Material Ceontrol sectien
(b) Preduction Planning and Centrel Sectiom (¢) Central Stere
Section, All sections are headed by sectienal heads, supperted by
supervisiers and dealing aseistants, reporting te manager

material centrol. The functions of varieus sectiens are 1listed

belows=

{a) Magerial Controlj=-The primary functien of Material Centrel
{s daterial planning, erdering and centrel. Namely |

System for produntien material requiremeny planning (epP).
System for matersal requirement ordering for items not cevered under

\

MRp system for productien requirements,
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Preduction, Material Beauirement Planning URP) s=-
MP {8 an intergated production

and inventory management system, It consists of a set of “"time
phased requirement " for all the items from the master productien
plan. In centrast to the traditienal inventery contrel metheds
where we analyse the past , the MRP system looks inte future
(Master Production Sehedule) to decide the time and quantity of
each erder, MP provided a precise seheduling system based on
priorities fer revising plans as changes occur, Cemputer is

widely used for this system and is basically computerised
integmated preductien and inventery management system, The input

and Output are as follows,

Mput :-- Master preduction sehedule (MpS), Bill of Material,
Ttem master record eor item status

Output:=- Rescheduling notice, Cancellation notice, Item status
report, Inventory levellfppoductien, Capacity requirements plan,

Pegged requirement repert,
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praduction Planning And Control (PEC)i=-The primary functien of

PPC i8 feeding the preductien line, the fellew up with storgl

purchase department fer raw material and preparation of critieal

{tem 1ist everyday, The functions are listed below

1, Peeding material te line as per schedule giwen by material
contreol departrment,

2, Mointoring of inflow of material,

3, Generation of critical shertage list everyday,

4, Deletion of conselidated list of critical/shortage items of

deletion parts every month,
S, Movement of f£inished vehicles teo dsspatch stere and ensuring al

decument =/ clearance frem Q.E./Productien,

6. Acceuntability of items issued te shop frem stere,
{e) Central Store Sectioni= Central Stere is primarily responsibl
for receipt)safe storage/ issue and documentatien relating to

material accountability is generated frem central, The system

alse looks for the smoothflow of the ppeduction line,



213

Jeb Respensibllites of Industrial Encinegring Departments

1. Te set up preduction nerms for all preductien departments

i.e, time standards fer all jebs,

2. To design/impreve werkplace arrangemengs te impreve prode-
uctivity and create good werking cenditiens and envirement d

for work ferce,

3. Te design/ impreve material handling systems te make it eas
te use and optimise cest,

4, Design material sterage systems for eptimising space utili-
gat ion& optimise cest,

S. Methed study and imprevement thereef.

6. Teo advise en preductivity imprevement en centineus basds,
7. Intreduce suggestien Schemes and evaluate suggestions fer
recemmending rewards,

€. Improvement in werking cenditiens te make job enjoyable

and less tiring.

9. Calculate efficiency ef shep.
10, Asses the surplus & deficit, capacities for each werk cent

; ’1.!!! balanc ’-u.
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11, Provide cedification systems*®
12, Manpewer planning,

13, Design formats for managements reperts like rejectien,

manpewey status, preductivity target vs preductien, efficiency

ete,
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Jeb Respensibilites of Preducticn Engineerings
1, Preparing specificatiens & selecting suitable machine, tools

and equipments for various preductien sheps,

2., Deciding buy er te make,

3. Preparing precess sheets,

4, Preparing “'"”-.“.' os standards teols fer preductuin
shops and erdering.

S, Deciding varieus test equipment required for preductien
threugh interactiem with cumality Engineering Department,

6. Tp prove the precess laysuts at the time of intial preductien

7 ve prepare stage layeut drawings €.9. fergings castings ete,
g, Te study if any of the existent bar steck cempeonents are

te made from castimgs, fergingsetc,

9. Te prepare capital bdudgets fer the year and te ensure that

allecated budget is cemitted in time,

10, Time estamatimg each precess layeut,
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Jdeb Bespensibilty of cuality Engloeerings

A. Vehicle assembly
1. Te farmdlate the inspectien standard, meving check list,

2. Te emsure that all laid dewn systems are fellewed by eperatienal
execut ienn and recerds e,g, brake engine, prepeller shaft, wheel

alingement, eil hwh? ete,
3., To carry eut critical checks en every ascembly at specified

stages,

4. Te ensure that the vehicle is cemplete in all respect,
B, Vendering

1. Vender appraisal in asseciatien with purchase department,

2. Issuye of seurce appraisal repert and actien plan fer imprevement

with supplies,
3. Inspectien Standards preparatiem,
4. Precess and validatien tests sehhdules with venders and fellew

up of actien plans and assgist venders,
5., Planning and fellew up of inspectien gauges/fixtures in asseciat
«ion with preductien engineering,

6. Ouality assurance and testing at venders premises at varieus

stages of manufacturing and at finished preducts,
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7. Appreval of initial samples and validatien ef pilet let,
8. Regular evaluatien of bulk supplys inspectien eof nen standard

items,
9. Asesist in vendee/ venders meets and discussiens

10, Interaction with reciept store on various cencerned activites,
€., Material Testing

1, Testing and analysis of raw material, metals, rubber, plastic,
eils, paints, sealents and censumeables,

2, Assistance in guidelines te the venders fer the effecyive centrel
ever material quality and precess ete,

3., (uality assurance in paint shep through paint lab,

4, Trobble cheeting and recemmending appepriate actien fer preblems

related to materials,

s, Ce-erdinatien with warranty and defect analysis cell.

D, Management Feedback

1.0uality audit compenents, sub assembly and finidhed vehicle,
quality ratihg ef abeve items,

2, Participatien in value analysis

3. Te plan & Organise training pregramme related te quality in

assecatien with training department,
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E G N E
Model - S L
Type =« Diesel, 4 Cylinder
Nos of Cylinders « 4 Cylinders, in line
Combustion chamber = Piston Head
Cylinder Liner - Dry and loose
Displacement (CC) - 3455
Bore X Stroke (mm) - 100,0 X 110,0
Compression Ratio - 1831
Compression Pressure - 30 (q/anl
Valve Timings=

Intokes

Open - 19

Closed - 47

Exhausts

Open - 52

Closed - 14

Double-walled cylinder head cover Iy

Full-Siamese cylinder block \ 3

Hole type injection nozzle ——.

New tightening method
cylinder head bolt

Squish lip type piston
Intake shutter valve

Piston ol path

0il cooler

Slit rubber

Floating type oil pan packing

Injection pump gear



LUBRICATING SYSTEMs

Type
0il Punig=
Type

Regulating Vliave
opening Iressure

Oil Filters-

Type

04l Filter wvalve
Operating Pressure

01l By Pass Filterie-

Type
01l Coolers=

Type
0il Filter Bodys-

Regulating Valve opening
Pressure

01l Filter relicf Valve
opening pressure

0il Cooler pass valve
opening pressure

645 Kg/CM®

Fuel flow, Paper Filter

1,0 Kg/cm®

Py Pass, Depth Filter
Water cooled type

4,0 Kg/cM®

1,0 Kg/om
0.6 Kg/cm®

219
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+ LUBRICATION CIRCUIT

Ol pressure switch

Oil cooler

Bypass alarm switch

: Eh““; e !
s R
g \VY
5
1IN
5/’ §f
T 3
E e
&

4TG02X-003

2-3
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SO0LING SYSTEMN

Method = Water Coocled
Coolant Capacity « 13,5 Litres
Zhormostage-

Type - Wax Type
Opening Temp, - 86°

Full Open Temp, - 97°%

Full Open Lift « 845 mm

Water Pumps-

Type e Centrifugal
Driving Method « Drive Belt
Badiators-

Type = Corrugated Fin
Cap Valve Opening = 0,75 = 1,08 Kg/em®
Sooling Fepse

Tyre « Direct Coupled
No, of Blades - B8

Cuter Dia - 410 mm,
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OUTLINE 3

COOLANT CIRCUIT
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sajection Pumpye
Injection Timing:

Tuming Direction
Injection Order

2lr cleenegs-

Type

223

75 Litres

Paper Element

12° BTDC
Clockwise
leled-2

Filter Paper Element
(0il Sath Type)



4 OUTLINE

Do
[
P

OUTLINE

FUEL SYSTEM .

Fuel filter

Injection nozzle
(J—hulu type)

Fuel prassure
reliel valve

Feed pump

ln-hiee yectaon pung Serdinurntor

Fuel tank
4TGO4X-501
1. The fuel system of the direct injection SL engine uses 5-hole type injection nozzles and an in-line 1
injection pump (Bosch type).
i The injection pump generates a high injection pressure of 170 kg/cm? (2417 Ib/in®) and the fuel is o

injected from the injection nozzles as a fine spray and at a wide angle into the combustion chamber,
improving combustion and increasing power.

2. The fuel, which is pumped up through the sedimenter from the fuel tank, is filtered and then
supplied to the injection pump. If the fuel pressure is above 1.8 kg/cm? (23 Ib/in?) the fuel pressure
relief valve opens and part of the fuel is returned to the fuel tank. ’

p. e



229

Pressure Force - 635 Kgs,

Form of Spring « Diaphragm Spring
Clutsh Disgg=

Spline

Innerdia X No, of Tooth - 24 mm X 12

Clutch Pedals=

Type = Hanging Type
Full Stroke - 150 mm
Helght - 195 » 200 mm
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TRANS MISS TON ¢ e

Change lever Pesitiem : - Fleor Shift

Gear Fatie

First - 5.833

Secend - 2,855

Third - 1.651

Feurth = 1,000

Pifeh - 0.800

Reverse - 5.372

Specified 041 - API Service Gl-4 or

QTS

( vtside Temperature

-18 degree centrigsade



Wheel Pearing Prelead

King Pin Diameter

King Pin Push Bere
Whesl Bearing Preload

Briviry zaf Riffereptial j=x
Type

Final Gear Ratie

Specified 04}

Capacity (Liters)

Pinien Height

Adjust Shim

4 te 22 cmkeg
(Me~sured by pull scale
3’.”1 -”'0“ mm

”.”1- ” .03. mm

4 to 22 emky
{Measured by pull scale

Banje Type

6571
APl Service GL-5

2.6

O.IM
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o
i
PO

TILT AND TELESCOPIC STEERING (IF SO EQUIPPED)

+
Telescopic stroke 35mm(1.4 in) “r
/\\
< ~ 4 ~
= ~
Y e . /4\ Tilt stroke 50mm(2.0 in)

Standard level

Top position

5 -‘_“V Top and Witing position
s
2 Bottom and tilting position

Adusting nut

35mm(1.4 in)

Adpusting lever bolt

Free position

1) Lock lever

Floor

|

Telescopic stroke 35mm(1.4 in)

-
Steering shaft center
e i
. Tl
B—@ Spherical

4ATG10X-003
Tilt and Telescopic Steering (If so Equipped)

To be able to adjust the position of the steering wheel according to the driver's size or driving
conditions, the telescopic option has been added, allowing the steering wheel to be adjusted up and
down in the range of 35 mm (1.4 in) in addition to the tilt feature.

The tilt and telescopic adjustments are both performed by releasing the lock lever.

10-4
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EXHAUST SYSTEM
\\ ‘
- % =
B\ I\Q: %

Main silencer SREG2
%

N

Exhaust brake
unit

4TG04X-503

1. Exhaust conlrolled healing system has been used lo improve healing performance, reduce
warming-up time of the engine and minimize the emission of white smoke.
2 An exhaust brake unit, which is used both as an exhaust brake and by the exhaust controlled

heating system, has been added.
3. To improve exhausting of combusted gas, the SL engine uses an exhaust pipe of the same diameter

as the ZB engine.
4. To reduce exhaust noise, the interior of the main silencer has been modified.

4-4
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CONCLUS ITONS - _JRAND RECOMMMNDATION
xer thoreugh investigation of the varieus departments
in contact with Spere parts Divisien Steres and their basic
respensabilites and procedure, the fellewing cenclusions can
be presented;
Nen Bxistance of the planning eof a very hégh esteam

for the determinatien of the inventery fer the cempenents to
be stered in the Spare Parts Division Stores has resulted in
== gccumulation of certain slew meving compenents,

== inadequate quantity of certain fast meving cempenents,

* . 3 With mere emphassh#s on material management the present
impreper material levels can be checked, For this the

"material Movement Studye-Spare Parts® which is peredically
carried eut by the Industrial Bngineering Department must be

taken inte censideration,
Tt has been observed that a large number eof paper cuttings

are daily being utiliged as the packing material, Alse a large
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number v of the papers are geing as waste, this include the
Lote pads, cemputer papers ete, Heowever all these sheuld
send to the Spare Parts Divisien Steres,se that the Paper

Shreeding Machine, which has to be installed in the Packing

Area, cen use the waste papers for cenverting it inte paper

cuttings,
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