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Abstract

Praduction 15 concermed with the activity of producing goods and/er services that means
production 15 the quantity of output produced, while productivity 1s concerncd with the
efficient utilization of resources {input) i producing goods andfor services (cutput), so

productivity is the rato of the output produced to the input used.

The abjective of this thesis work 15 to improve productivity and the quality of the product
of SINGER molor cycle plant. T'o achieve this goal few phenemena and technigues are
applied. Such as improvement of the process of the production first, That's why lime
study, ling balancing, production design and the development assermnblers multi-skilled at
different stages are essential To climnate materials waiting and mimwmze production
loss for model change, the supply chain has been studied. Secondly to achieve the
quality of the product applied quality management syslem, pre quality control and
analyze service complaint feedback for which a performance commitice has been formed.
Finally to attatn minimum production few techmiques are apphed. Such as, proper storing
of raw materials te prevent breakage thc paris, proper utilization of man power,
canmbahze damaped parls to make pood one, atlempt to sale damage pars in local
workshop and moreover increase produchivity, thus man hour cost decreasc

avlomancally.

Expetimental wvalues oblained for improvement of productivity and guality and
minimization of production cost. It 18 experimenmally found that productivily improved
due to time study, hne balancing, auto production belt, time economy working process
and used some specific technical operations. The quality of the product improved duc io
proper in-house trammmg, service complaing analysis, proper mainlenance and timely
calibration of the machinerics and accessorics. And production cost has reduced due to

proper follow up of the intcrmnal and exiemnal supply chain.

As a result i same man power, Productivity improved by 13.3% in 2006-2007 and
17 8% in 2007-2008, quabty improvernent of the process lead to reduced service
complams by 3% in 2006-2007 and 12% in 2007-2008 and atlamed mmimum production

cost by curtailing overtime of the assemblers

Xl



CHAPTER 1

INTRODUCTION

Incremental improvements to operating planis are a major opportunity for improving
profitability in produciion. How cffectively such improvemenis are identified and
implemented is a key measure of a plant’s and its owner company's long term capability.
Changes to an operating plant require the identification and screening of opportunities,
foillowed by detailed engineenng and construction of chanpges. There are regular
opporluttities to make minor modilications to cquipment These modifications can
merease capacity by removing a “bottleneck”, i.e. a limitation that alfects the overall

capacity of the poduction line. They can also cormrect quality and rehability problems

The ability to make changes to production lines on an ongoing basis allows engineenng
work to be “leveled”, i.e. spread out so (hat engineering resources are always productivity
utibzed Lower prority projects can be deferred or moved up to crealc a constant
cngincering effort. Enginecring work would peak only in rare cases of a complete major
change in a production line. This kind of production faciiity lends itsell 1o an “in house™

enginesting group, since worklead can be made constant.

Productivity Concept (Management aspect)

From the manapement perspective, productivity has been equated with cfficency and
effectivencss, BFfficency and cffectiveness are both management concems Lo ensure that
deswed products and services arc done n the right manner all the time. This concept of
producuvity provides a working definition lo manage and imprave produclivity at

organizalion levels.



Productivity Concept (Integrated aspect)

As an integrated concept, productivity can be vicwed in two ways: as an objective and as
a means. Productivity as an objectivity 15 explaned by the social concept of productivity
As a means, productivity pertams to the technical, economical and management concept

of productivity.

1.1 Objective

The core ob) cctm;‘ of this thesis work 15 to evaluate the production loss in each and every
sactor of Singer Motor Cycle Plant and to punimize them. Then preductiviry gam
aulomaticaily, definscly smooth supply chain 15 to oblain.  Product quality is another
concermned Product qualiry depends on two ways. One 15 manufachuring fault which 1s
recovered by local repairing nstantly and informed o supplier for correction next and
another is assembling process fault which 1s recovered plant management To achieve the

main objective, the following steps are also the integral paris of these thesis objectives:

a) Toimprove quabity of the process

b) To reduce production cost.

¢) To develop assemblers multi-skilled at different siages.

d) To take initiative to assemble imbalance motor cycle at schedule time.

¢} To analyze service complamt feedback report

f) To eliminate the matenal waiting time, study the supply chain from averseas
supplier to factory end.

g} To minimize production loss for model change, study the supply chain from raw
matenials stare to production floor

hy To improved productivity of SINGER motaor cycle plant.



1.2 Outline of Methodologices

Thisg thesis will be carred on:

a) Observing ime loss at differcnt stages of the production floor

b} Time study and set up line balancing (applymg production system analysis
technique).

¢) Tmproving supply cham management

d) Giving more quality knowledge to ihe assemblers (applying quality control
lechnique).

&) Arranging spare paris from supplier. If possible then fabncate them local sourcing
time to time

) Creatng more checking point to mainlain proper quality (applying quality

control lcchnique)

There are some identificd problems in Motorcycle production that’s why (he production

tanret can't achievable. The problems are as follows

There was a matcrial waiting in overseas supplier and store also which was hamper in
conlinuous mass production. ‘That means Lhe supply chain of the kits were improper. So

proper supply chain management needs to be established [1]

lLower productivity due 1o improper use of production managernent So perfect

production management needs 1o be applyng. [2]

lake of schedule maintenance, continucus production also hampers. So proper

maintenance schedule can avoid the waiting lime. [3]

Lileraturc review 15 the proper definition of the thesis work and the method of

imptovemeni of productwvity is very important part of this thesis. [4-7]



1.3 Organization of Thesis

Chapter 1* gencral Tntroduction with productivity concept, background of singer moior
cycle plant and its present activities, detail objecuves of this thesis work and discussion

ahout its outlines.

Chapter 2. highlights literature data available on singer molor cycle plant, description
about production and productivity, efficiency and effectiveness, wealth and wellare. I'o
achieve producton target discuss occupational health hazards with preventive and qualiy
management systems, After implemented gqualily management system discuss Ltheir

benefits also

Chapter 3: brief information about the history of singer Bangtadesh Itd and singer molor

cycle plant with its flow chart, introduce every stage in the plant with parts list and figure.

Chapter 4' detail describes about the problems of moter cycle produciion floor, pin-peint

its identification and then find out the solution with figures, then verificd the solution.

Chapter 5 detailed results and their relations are discussed. Result predictions are then

compared with experimental data foe various orientations

Chapter 6: conclusion and recommendations for future work are presenied.



CHAPTER 2
LITERATURE REVIEW

2.1 Production and Productivity

Production and productivity is not same. The term “Productivity™ often confused with the
the term ‘Production”. Many people think that greater the production, the greater the
productwity. This 15 not necessanly true. Produchion is concemed with the activity of
producing goods andfor services while productivity iz concerned with the efficient
utilization of resources (inpul) in producing goods and/or services (output). I[ viewed in
Quantitative terms, production 15 the quantity of output produced, while productivily is
the ratio of the output produced to the input used For example, in 2005 Singer Bd. 1.1d
produced 1993 pes motor cycle by employing 14 people for 285 days at 8 hours each day

Then production = 1993 pes maotor cycle.

1993
Productivity = -—---s-=-=-e-- = { 067 motor cycle per man-hour.
13x8x285
Suppose this company in 2006 produced production to 4461 moltor cycle by hiring 03
additional wotker sat 8 hours per day for 285 days.

Ther production = 4461 pes motor cycle.

4461
Productivity = ==-=--—------ = 0 122 motor cycle per man-hour
16x8x285

01. MEASUREMENT OF PRODUCTIVITY:
Purpose of productivity measurement

a To monilor perfortnances.

b. To reveal problem arca.

¢ To appraise how well resources rentihzed.

d. To improved preductivity situation,




02. FACTORS OF PRODUCTION OR INPUT USED

a Land: |.and is wealth creaied by GOD and help o production. For example, Earth,
Mincrals, Sea, Forestry, Hills, Light, Awr, Water, Weather etc

b. Labor: Physical and mentl use of a man for production purpose i exchanges of

money 15 labor,

¢. Capital: The resources which are created by men and invested for production
purposes not consumed dircotly, For example, Mill-Factory, Machinery, Raw

Maienals.

d. Organization: To organize land, labor and capital with a view to production and

prolit

03. INPUT AND OUTPUT

Input: Input 15 rescurces or goods and service used as a means for production.

Type of Input {(Example)

Physical Value
Land Acre of land Value per acre, rent pet acre
Labor | WMo of persen & man-hour Wages pet worked & man-hour
Capital | Fixed asset by type, number Value of fixed assat
Raw matenal Quannty of matenal (Motor Value of kits
cycle kits in CKD form)
Encroy | KW electncity Value of electricity per KW

Oulput: Output is production of goods and services by employing input resources

Type of ouiput

a) Physical = Physical measure = Type of physical product

b} Value = value measure = Quantity x Price




05, GAINS OF IMPROVED PRODUCTIVITY

Gains of improved productivity benefis employers, employees, consumers and also

Govt. some of Lhe main gains of productivity are indicated below:

a) Reduction of produetion cosl.
b} Promotion of sale,

¢y Price and inflatian,

d) Taxes

e} Minimization of labor unrest and creation of congemial atmosphere,

Thus, productivity creates a congenial aimosphere where employers can optimize profit.
While employecs et high-test remuneration, consumer gets geods at Lhe cheap price and
govt, gets opporunity to do wale fare and devclopment activities. As a result the

company will be attaining self sustained economic growth,

2.2 Efficiency and Effectivencss

Efficiency is the matio of actual ouiput attained to siandard expected For example, 1f
output an eperator 15 7.65 hour per motor cycle while standard rate is £.00 hour per molor

cycle then the operator efficiency is £.00/7.65 = 78 43 percent.

Actual output attained
Efficiency = —---—-——- - —emmmmmem e
Standard output expecled

Gffcctiveness is the degree of accomplishment of objectives. How well a set of resalt is

accomplished reflects the effechiveness



2.3 Wealth and Welfare

Wealth: The goods having utility, limited supply, transferability and cxternality 15

wiealth, Wealth is 2 source of welfre

Welfare: Satisfachion and happmess [rom goods and seovnices s welfare.
Welfare 1z a physical concept. It 1s related with mental satisfaciton. Wale fare can be

measured by utility There are two lypes of ulility which arc as follows.
Ordinal Tiilily — Measurable.

Cardinal Utilsty — Secale of Preference.

Welfare Arrangemeni:

Washing Arrangement
- QOpportunity for sullicient and proper washing arrangement.
- Separate arranpement for male and female.
Clean and easy facilities.
Prefiminary Treatment
- Box/Cupboards provision with specific instruments in easy mavement space
- One hox/Cupboards need to be provided for 100 labors.

- Doctors, Nurse and Ambulance provision for 500 labors or mere than that,

Canteen
- Proper canleen facihifies for than 100 labors

- Formalion of organiziSng commitiee with representalion of laber.

Shelter! Rest Room

- TRest ropm and lunch room for more than 100 workers,

Welfare Announcement
- Welfare announcement in yearly occasion like annual picnic, get logether, sports day

with present of his/her farmily’s member.

Working Hours ol Adults
- 48 hours/week,



2.4 Occupational HMealth Hazards and Preventive Measures

Occupational health 13 essentiatly preventive medicine The joint ILOMWHO commiltes
on occupational health in the course of its [irst session, held in 1950, gave the following
definihion, * Occupational health should in at the promotion maintenance of the highest
degree of physical, menial and social well-being of workers in all occupations, lhe
prevention among workers  departures from health caused by their working conditions,
ihe protection of workers in their employment from nsks resulting from factors adverse
to health, the placing and maintenance of the worker 1 an occupavonal environment
adapted to his physisiological equipment, and to summarize, the adoption of work to man

and of each man to hts job. Such as:

i To preserve the physical asscts from unsafe conditions,
# To prevent the human resources from unsafe act resulling injuries or death.
# To reduce (he opemling cosls/losses resulting from compensation paid or cost propeny

damages

Reasons ol Accidents

# Lack of knowledge

i Careless attrtude

# Working without authority or instruction
# Lack ol abilily

¥ Poor tools and equipment

# Taking shortcuts

Cost of ¥Victims

# Suffering

i Loss of carning

# Medical bills

# Continuing disability

# Possible loss of life

it Incapacity

# Effects on family — friends & colleagues.



Financeal Aspects

# Loss of skilled & experienced workers
# Loss of production

# Loss of profit

it Expense of retraining

# Incapacity

# Time loss by effect on other workers

# Ingreased INSUANGE PrEMIUS,

Oeccupational Health Hazards

Tndustrial worken may be exposed (o five types of hazards, depending upon his
occupation’

a} Physical hazards

by Chemical hazards

¢) Biological hazards

&) Mechanical hazards

) Psychosocial hazards

These hazards cause a great fatiguc for the assemblers, that's why the plant loss 1ts
productivity. In motor cycle production Hoor of Singer DBd. Lid faces some occupational

hazards. So the production may fall The preventive measures are as follows:

{a) Physical hazards

Tide | Cause Effect Prevention Outcomes
Noise | - Grinding -Hearing - UUse ear plug - Less fatigue
- Air impact wrench problem - Mote
- Motor cycle inspeciion | - Fatigue concentrate
Vibration | - Air impact wrench - Fatigue - Usc propet jig | - Work faster
- Qruality control tester - Use gloves
Ark hght | - Welding -Eye fever | -Usceye - Rcduce
protector glass ahsenteeism
Hcat -Welding - Hand bumn | -Use specific - Work faster
- Grinding hand gloves - Reduce fear
- Eye prolector
glasg

10




(b} Chemical hazards

Title Cause Kffect |  Prevention Outcomes
Batery - 1o handle -Hand bum | -Use special hand | -Werk faster
Acid Sulfuric Acid gloves & apron -Reduce fear the work

{c) Biological hazards

No biological hazards in Singer Motor Cycle Plant

{i) Mechanical hazards

Title Cause Effect Preveniion I Outcomes !
Unexpected | - Manufacturing | -Low - Repaired the parts | - Smoeth operation
Parts repair | fault Productivity | before assemble - Productivity high

{(inhouse/outsourse)
- Inform to supplier
Machine -Lack of routing | -Low - Continue routing | - Smooth operation
hreak down | servicing Productivity | servicing (after - Productivity hizh
productiontholiday)

{¢) Psychosocial hazards
No psychosocial hazards in Smger Motor Cycle Plant because of high salary leave

facilities. salaries paid in due tme, fixed working lime & good working environment,

{7) Erponomic hazard

Study on Eye Strain

Ergonomics is the relationship betwecn people and their occupations, talking nto
consideration the interactions of individuals, equipment, and environment and practically
applying anatomical, physiological and psychological knowledge, Ergonomics strives
loward fitting the workstation to the individual, net ftting (he human body 1o the

workstation, and aiming for increased worker comfert and proguctivity
Visual Display ierminals (VDTs) have become a major clement in the modem work

environment as an interface between the operator and the computer The introduction of

YDTs inte workplace has not been without us problems Some of the subjeclive

11



complams of the VDI users are pain in the cyes, headache, blurred vision, dry and
irntated eves, sensitivity to hght, double vision, boosted fatigabilily, back pan, neck pam
and pain in the wnsts and fingers Considering ihe above, it 18 obvious that a study on
evestrain caused due to continuous VDT exposure is dene. The vanous steps involved in
this work arc.

a) Statistical design of experimenis and measurement of eyestrain at different

vicwing angles, viewing distances, exposure time, illumination levels.
b) Statstical analysis of the measurements aken,

¢) Discussion of resulis o eptimize the ergonomic factors.

Injuries in Joints
The various injuries dunng lifting are:-
a) The muscles and Ligaments of the joints can fail under excessive tension.
b) There may be dislocation of joints due to excessive force acting on (he joinls or
due to instable position while Lifiing.
¢) Anogther reascn may be joint mstability caused due to weakness of ligaments

which play a vilal role m the stabihity of joinis.

Lifiing Methodolopy
a) Postural analysis for hRing,
by Square 1R

¢) Plane analysis of squat Jift.

Comments
lHealth and safety management primarily requires safe place of work and safe system of
work. Tt benefits the workers and the employets Cost-benefit equation in prevention of

accidents and discases can give a clear picture of bencfits and controlling losses

| Safety High | Low
| Cost Low High
| Productivity | High Low




2.5 Quality Management Systems

To describe the policies and company-wide control structure of the quality manapement
svstem (QMS) used to achieve the goals and quality objectives of Singer Bangladesh
Limiied 15 customer satistaction. Because customer satisfaction and the quality the
producs are and will continue to be the keys to competitiveness for years to come, it is
ingreasingly wital for Singer Bd. Ltd o understand use quality management system io do
a pood job m every time. To ensure the quality management system will continue o
provide a sohd foundation for success, 1t s essential continually 1mproved quality

manapement system and related processes,

Quality Policy
Singer Bangladesh Limiter's guality policy and objcctives for qualty are displayed
openly as a sign pride and commilment and as a clear re maunder of company’s Tocus and

direction. The quality policy statement for Singer Bangladesh Limited is as follows;

a} Singer Bangladesh is committed o improve the life of the people by previding
highest quality products at an affordable price to be the most respected and admired
family company

b) The company is devoted to improve Lhe quality of human resources by providing
adequate resources and rained manposer who strictly ahead (o the producers of ISO
Q001 2000 quality management system.

¢} All this are achieved by treating the employees with respect in recegnition of their
coniributions, ¢nsure high standards and quality in every sphere of actrvities and

aking every effort 10 honor and maintain high ethical standard.

13




Quality Improvement T'echnigues
A delailed assessment of the quality of operations at the department was made by
compating the “absolutes”, i e. key activities which must be done well to achieve the
objeclives of the depariment, with the “issues™, i.e. important areas of deficiency that
limit the performance of the department
Ten “absohnes” were widely identfied dunng the interviews in the crganization audt,

a) Human resource management

b} Management of depanment and environment.

¢) Communication of business purpose

d) Communication — exlernal, interdeparimental, interdivisional,

¢) Level of programming and resource allocation.

0 Fundamental scicntific investigation.

g Projoct management.

h) Creativity and innovation,

i) Extemal awareness and gathering of information.

j} Tntegrated performance of system.
Bight “issues” were identified indicating important arcas of deficiency.

a) Human rescurce management.

B} Culure and environment,

¢) Communication of reasons for projects and scientific information.

d) Level programming i.c. progtammed versus resources available

e) Direction and organization of mplementalion department.

f} Planning and objective setting,

g) Balance of shor-term to long-term implementation.
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Quality Objectives
Al quahty objectives are measurable The measurement of quality objechives provides a
consistent basic for the momitorning of continual improvement The objectives for qualily

at Singer Motor Cyele are as follows:

¥ ear 2006
a) Teo achieve production target of 5000 units of molor cycle.
by To reduce process related service complainis from 10% o 5%,

¢) To assemble imbalance motor cycle at leasi 10%0.

Year 2007

a) To achieve production target of 5000 umis of molor cycle

b} To increase produclivity of motor cycle assembly by 15% over last year through
proper utilization of automatic belt and increasing cfficiency of the work.

¢) Provide necessary in-house traning to increase the efficiency of melor cycle’s
assemblers.

d) To assist the “motor cycle Improvement committee” to detect fault nawre and

minimize service complains by 2%.

Year 2008

a) To achieve production target of motor cycle for the year 2008 as set by the
management

b) To maintain quality policy of 150 9001.2000 (Quality Management Sysiem)
properly to {ace audit.

¢) To analyze service feedback report and iake neccssary and correciive actions for
the quality improvement of motor cycle.

d) To take mnitiatives to asscmbly the unbalanced motor cycle by arranging spare
parts from overseas supplier and locally sourcing

) To implement necessary maintenance schedule of the equipments of motor cycle

for its proper and trouble free functioning.
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Requirements

a) Scope

b} Neormative reference

¢} Terms and conditions

d) Qualily management systemt
e) Management responsibnlity
fy Resource management

g} Product reghzation

h) Measuremcnt, analysis and improvement,

Quality Management Standard

The QMS standards are internalionally rccognizes management concept, practices that
have been formalized into a set of standardizes requiremenls for management systen,
These siandardized requitements define contrels the improving an orgamzation’s ability
to deliver products or services that.

a) Consistently meet customer’s qualiry requirements

b) Meet applicable regulatery requitements

¢) Enhance customer satisfaction

d} Achieve continual improvement of its performance in pursuit of these objectrves.
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2.6 Benefits of Productivity to Implement Quality Management System

To initiate and implement a guality improvement programmed successfully, management
must be convinced that improvement is nccessary  Evidence is usually found m customer
complaints, 10ss of market share and high cost Failure to meet apreed time, cost and
performance targets on specific projects is often quoled, as well as a more general feehng
of lack of coniribution to the business strategic direction Implementing a quality

improvement process that can be identified in the experls syslems. There are’

a) Top management commitment,

b) Oreanizing for the quality improvement process
¢} Communication and awareness.

d) Education and fainmg,

e) Measurement.

fy Cost of quality

g} Corrective aclion.

hy Goals,

i) Continuty.

These factors give clear goals for the planming of the implementation of quality system;
a) Management must be convinced that improvement Is necessary.
b) People must be aware of quabity principles.

¢} People must be committed to improving 1n a systematic way

17



External Benefits

a)

b)

S
4)

Improves cuswomer confidence and satisfaction in an  organizatien’s quality
managemeant syslem capabilities consistency in meeting requirements.

1mproves conformity to quality requirements.

Increases compettive edge and market share,

Increasingly recognize as a requirements for contractual relationships in the global

4rena

Internal Benchis

a)
b)
c)
d)

Improves business cficiency and productivity.

Readuces organizational waste, inefficiencies and defzcts

Improves process consistency and stabihty.

Facilitales continual improvemenl in business process and customer satisfaction
Faciliates employce competence and censistency of performance.

Lnproves employee meotivation and empowerment through impreved participator
communication and mteraction,

Generales objectives evidence to support assessment of qualily management system

conformity and effeclivencss.

2.7 Supply Chain Management

The central idea of the present research has been oriented wath the stmulation of an

industrial system that means the process of exactly imitatimg a real system using discrele

avent simulation Bascd on delivery of matenal delivery system modules and simulalion

experiment based study the following conclusions can be drawn.

a) Modeling of supply chain or poruon of the chain continues o be a difficult 1ask
and needs o be carefully studicd hecause of the conflicting nature of the
gperanng ules

b} The man benefit of simulation, the process used here, over the taditional

simulation 15 it climinates the need 0 rewrttc code.
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Benelits of improving supply chain

The supply chain is the netwerk of autonomous and semi-gutonomous business entities
which are involved through upstream and downstream linkages 1n the different process
and activities that produce valuc in the form of physical products and services in the

hands of the ultmate customers. Fxplan with a line diagram as shown:

Inventory
Laocation
= 5 LA
e 7 2
2l S, =]
= & =3 UE
= el —
7] [
8 1]¥ 2 2
E -
L]

Supplict | Procuremcent Manufactuﬂk Faclory Dlslril:ruj)r\ Customer

Orders Orders / Orders Orders Order

Figure 2 1: The scope of Supply Chain Management



Beneflits of supply chain management

Supply chain management has become onc of the most unportant sources ol competibve
advantage 1 vanous fields specially in asscmbling plant. The key to success in this
dynamic business environment 15 the abihity to introduce innovative, customized producis
wath short time to market without sacrificing logistical efficiency The “supply chawn’
lerm 15 being extended to international / glebal perspective. In this concept, this is
comron in industres which have global customer / supplier base, for example texlile,
pharmaceuticals, aulomobile, electronics eic The inclusion of distribution as a key hnk
of the supply chain makes it scope quile wide and extended. Overall the benefits of

supply chain management improvement include.

a) Reduce operating cost.
b) Improved responsiveness and reduced cycls ime
c) TImproved customer service

d} Simphfied operations
) Improved quality
§ Sigmficant volume growth,

) Improved retum on capital.

h) Effcctive support of growing or diverse customer base

1) Effective ofer of a grater variety of preducts and focus on core compelencics.
Suppher Subcontracior Distmibuto: Relader
Supplier Manufachrmg Assembler Retailer
Supplicr Supplier C & F Apent Retailer

Figure 2.2. Single layer supply chamn
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Using simulation for supply chain management

If a company wants to be in lead then this model for their own purpose. This is proposed

for five vears planning in the following [elds.

a)
b)
¢)
d)
e)

= H O = O H

3 e

Produet allocation.

Factory cxpansion.

Factory closing

Major resource plannming,

Foundry management.

This can be helps make decision is by finding (he best answers to the
following ficlds.

Meet demand — Minimum cost.

Relax demand — Mmumum cost,

Meet demand — Add resources.

Meet demand — Add / Expand [acililies
Relax demand — Add / Expand facilities.
Mecet demand — Minimize cycle time,
Add resources - Minimize cycle time.

Add / BExpand facitities - Minimize cycle time,

llave attemnpted to address all those issues and tned to expand its periphery 1o assembling

/ manulacturing industries i e the problem which 15 gomng to discuss are based on packing

problem 1n a material delivery system.

There are three areas where optimization and simulation compete - scheduling, tactical

planning and strategic planning. These three areas have different advantage and

disadvantages when it comes io use simulation. As in case of scheduling, the time

honizon has a limit scope, possibly in one plant. So optimization 1s a betier opticn over

simulation But in case of laclical planning or strategic planning, time horizons arc cver

longer, even up to several months or years in length
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CHAPTER 3

COMPANY PROFILE

3.1 History of SINGER

The Singer Saga began in 1831 by Sir Isazc Mernil Singer, who invented the world™s first
sewing machine The revolutionary product was the first elfering and formed I M Singer
and company, In 1867, Singer became the first multinatronal industry company and

established its first overseas manufactunng facilities in England.

Singer Bangladesh [imited was first established in 1905, the company was a part of the
Indian sub continent, Laler in 1910 two shops were set up in Dhaka and Chittapong,
Singer Bangladesh Limited Top Management, Direclors, Executives and Enginecrs arc
all Bangladeshi Afller Emergence of Bangladesh on December 16, 1971 the company
continued its operation and in 1979 the company registered 1tself as operating company
In 19%3 the company get lisled with Dhaka Stock Exchange and offered 20% of its share
o public keeping $0% hold by Singer Sewing Machine Company (the present cornpany).

In 1980, Singer Banpgladesh Limited eslablished a sewing machine factory in Chitlagong
with production capacity of 10,000 uniis per year ‘This was rased o 25,000 umits in
1984. Although sewing machines are Singer’s core buginess, the management reahized
that these products alone could not substanhate growth for long perieds. 'his reahzation
led to drversification mto numerous product ranges. In 1985, Sinper began transformed
fremn a single product inio a mult-products consumet durable company for future growth
and expansion. Tn 1993 the company cstablished 1ts new audio videe plant and n 1996
washing machine assembling sectian. Later in 2001, the company initiated assembling of
motor cvele and in 2006, manufacturing of varicus kind of wires and cable (domestic and
power cables)

The company's Corporate OFfice is situaling in Gulshan-1 and Dilkhusha. The factory is

situating in Savar and Narayangang,
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3.2 Introduced Singer Motor Cycle Plant

Singer Motor Cyele sarted s Jjoumey 1n 2001, Basically it’s an assembling nlant The
parts came from Chma in CKD (Complete Knocked Down) form Only eight assemblers
and one supervisor recruited then Tourflive pes motor cycle were produced per day
Only two models (SMM80 co & S§MI1G0-3 oo) were introduced in lesting purpose. These
production areas were merged on Singer Washing & Sewmg Machine Plant. The
Produciion Manager of these projects was lock afier the motor cycle production, Afier
two vears on experimenl the company planed o create a large project. In 2003, recruned
more six assemblers and {irst time miroduced a separate Officer cspecially for motor
cycle Then the production rate was eight 1o ten per day. Production arca also cnlarggs.
Because of Imiktion of space In 2004 the whole production unit was shifted n a
sgparate new production floor Dew to market demand the company iniroduced two
different modcls (SM123 cc & SM100-4 cc). The market demand is continuously grown
up And at present 11 has a Faclory Manager, onc Production Officer, one Supervisor and
sixteen assembly crew. The production capacity per day 1s eighteen to twenty (it depends
on model}. And produced seven different models with three different colors (red, black &

blue) with stylist models and effective hydraulic brkes and alloy wheels.
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3.3 Production flow chart of Singer Motor Cycle

[ IMPCIT PARTS {CKD FORM) |

{ LMD STORE |
¥

| WIRING PREPARA 110N | CHASSIS ASR'Y |
¥

| TAIL LIGHT PREPARATION [—# REAR FORK ARS™Y

l—| RUIAR WILLL PREPARALION |

REAR SHOUK ABSDRBLER ASS'Y

¥

LR, ILNDLER PREPARATION —w»] FRONT FORE. ASS™Y

[+ FRONT WHEEL PREFARATION|

¥

CARBURATOR ARS™Y

FMNGINE ARSY

)

[LIEAD LIGIL L PRLEPARATION—w TANDLE ASSY

MUETLE PELPARA 11O |

j—]|

¥

FX-MUFFLER ASSY

CLIAIN COVEE AR Y

CGUEAR LLYELR ASR'Y

KICK 3LARLLIR ARSY

LWL B AZRTY

ERAKEPADEL ASS'Y

¥

|FI7EL TANK PREPARATION |—» FUEL TANK AS3Y

REARL CARRIER ASR'Y

BFAT ASS'Y

SINE COVER ASR™Y

L

| PRE DELIVERY INSPLCTION

RETAIR {IF MEEDED) |

il

L

| QUALITY CONTRO,

¥

[ ROAD TEST

]

¥

| ACCESSORIES PACKING |—» PACKING

l4—| WIND SHIELD FRLPLERATION |

¥

| DETACIIABLE ITEMS CHECK

¥

| FINISHED GOH038

Figure 3 1' Production flow chart of Singer Motor Cycle Plant
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3.4 Stage Wise Information

01. CHASSIS PREPARATION
Parts List

DI ynit a1
Fuse (15A) 0l
Flasher 01
[gniticn coil 01
Rectifier 01
Main wire 01
Air clezner 01
Battery bracket D1
{Chasis 01

Figure 3.2: Chassis preparsbion

‘Work Direction
01. Main wire essembles in chessis.

02, All electronic items assemble in their respective place.
Pre-caution

01, When these electronic items assemble then need to ke extra care for their sceyrate
position.
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02. WHEEL ALIGNMENT

Parts list

Fronttube = —-—---m—- 01

Rear tube ———— 01

Front tire —————— Q1

Reartire = —eoommmne- 0l

Frent im ————— 01

Rearrim = —-——-——- 01

Figure 3.3: Wheel alignment

Work Direction

01. Dis-assemble tre from rim (with the help of wheel machine)
02. Whee! rim align properly ( with the help of wheel align set up)
(3. Compressed air pour into the tube (with the help of nozzle }
04. Tube & tire assembie in the rim.

Pre-caution
01. Checking here rusting problem of wheel rim & sprocket.
02. Checking here tire & tube leakage.
(3. Ensues Lhe accumte pressure in both tire tubes
{Front wbe=3.5 kg/sq.cm & Rear tube=4.5 kg/sg.cm}



03. REAR FORK ASSEMBLY

Parts List

Rear fork RRE— 61
Rear shock absorber ---reerar-s-mmvus 02
Rear wheal e 01
Rear breke panel = —----mememmeemeee 01
Drivechain =~ =-memeeemmeeee- 01
T T [ T )| S—— 02
Rear fender = —-memeem—- 01
Tailcover @ ~  ——————— 01
Tail light —— -01

Figure 3 4: Rear fork assembly

Work Direction

01. Back light & both rear indicator attach with tail cover.
02. Rear fork prepamtion.

03. Rear fender preparation.

04. Rear wheel assembie with fork.

Pre—caution
01. Rear fark alignment checking,
02. All plegtic iems handle with care.
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04, FRONT FORK ASSEMBLY

Parts List

Front fender----——---——- -01

Front wheel—--------mmmm- -01
Front brake panel--——---—- -01
Head light support-—---—- -01
Head light cage—~e—-rr=ra==r 01
Retlector- 01
Ball mcers-—resvsumirmsmiuns o1

Front fork—------=—--=-=-=-- 01

Froni shock absorber—-——02

Figure 3.5: Front fork assembly

Work Dvirection
01. Front fender & Reflectors sttach with front shock absorber.
02, Steering lock attach with front fork.

Pre-caution

01. As front fender is  plestic iten so carefully handling is essential.

(2. Before assemble front fender please check the color of the &il cover.
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05, ENGINE ASSEMBLY

Parts List

Engine with gear box--—------ a1
Carburetor 01
Foot rest 01
Enging wiringree-res=res=sse==s D1

Figure 3.6: Engine assembly

Work Direction

01, Engine assembly with chessis.

02. Ground wire connected with engine.

03, Carburetor fixing in between engine and air cleaner.

Pre-caution

01. Check carefully that same number of engine in same number of chassis.
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05, HANDLE ASSEMBLY

Parts List

Handle Bar-—---—s--s-semames 01

Head light-------------—--- 01

Upper brigge---—----------- 01
Main meter o1
Gripper--- 02

Throtle cable--~--~-~m-nm--- 01

Clutch cable- 01
Meter cable 01
Brake cabie 01
Switch set 02

Figure 3.7: Handle assembly

Work Direction

01. Switches & gnpers ere attached with handle bar,

02. Upper bndge & main meter also attach with handle bar,
(3. All cebles connected their respective places.

Per-caution

01. Carefully check that cables are essembling their respective places.
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07. EX-MUFFLER ASSEMBLY

Parts List

Chain cover——-——--e-mmm- 01
Magret cover-----------=--- 01
Gear lever 01
Kick starter-------------- —-01
Brake paddle. 01
Homn---- ol
Ex-muffler 01
Brake switch-—-—------— 01

Figure 3.8; Ex-muffler assembly

Work Direction

01. Ex-muffler prepars with its clamps

02, Duving chain cover cavered with chain cover

03. Magned cover & geur lever attach their respective places.

04. Ex-muffler assembled with the help of its coller,

05. Brake paddle, horn & brake switch assemble their respective places.

Pre-caution

01 Check here ex-muffler & chain cover dent & nickel problem.
0Z. Also check the nickel problems of brake paddie, kick lever & ex-muffler collar.
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08, SEAT & FUEL TANK ASSEMBLY

Parts List

Seat 03
Fuel tank---------e--—- -1
Rear camer--------—-—-—- 01
Side cover----—---------- 02
Fuel valve—-reamercnacnan 01
Fuel tank rubber-—«s-v-- 01
Fuel tank lock--—-«—- —~01

Figure 3.9; Seat and fuel tank assembly

Work Direction

(1. Fuel tank lock & rubber attach witls fuel tank.
(2. Side covers fixing with side cover frame.

03. Assemble rear carrier, seat & fuel tank.

Pre-caution
01, Check here fuel tank & rear carrier dent & paint problem,

02. Venfy bere side covers paint & damags.
03. Color matching is essemtial.
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09. PRE-DELTYERY INSPECTION (PDI)

The following items are check in these section

01, Lock operation

02. Fuel tank defect. Such as pamting,
denting, stickers & logos.

03. Rear wheel alignment

04. All painting parts & its shining

035. Wheel treatment { Front & Rear wheel)

06, Ex-mufTler leakage

07. All lights, switches & hom operation

08. High & low beam function of bead light

0%, Techno & Speedo meter function

10. Chain operation

11. Brake opemtion

12, Fork check

13
14
15
16
17
18
1
20
2
22
2
24

e

]

Lad

. Enganz o1l

. Kick & self starter operaiion
. (ear shifting opemtion

. Clutch adjustment

. Tire pressure check

. Accelerating test

. Tools check

. Shock absorber Lest

. Tum light test

. All electrical items

. Yisua! broken check

. Cleaning of the motor cycle

Figure 3.10: Pre-delivery inspection
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10, QUALITY CONTROL TEST
It's a computerize testing machine. The following parameters are check here

01. Exhaust gas analysis ( the % of CO & ppm of HC )

0Z. Acceleration test ( how many second it needs fom 20-50 ktn/hr )

03. Speedometer test ( when meter speed 40 kmvhr then what's the real speed )
04. Brake force { front & rear wheel )

0%5. Alignment ( front & rear whesl}

06. Brightness of headlight ( cd )

07. Sound intensity of hom (4B )

08. Visual inspection.

Figure 3.11: Computerize quelity control test

If all the parameters pass satisfactory then the motor cycle goas for packing. Otherwise it
goes for repairing,
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11. WIND SHIELD PREPARATION

Parts List

Organic/ wind shield glags-—------------ 01
Wind shield cover 01
Decorative cover 02
Connecting block —-(2
Strip 02
Show hight -02

Figure 3.12: Windshield preparation

Work Direction
01. Wind shield gless, sinp, connecting block, show light all are ataching with wind

shield cover.

02, After PDI and before packing it assemble in motor cycle.

Pre-caution

01. All are plastic items, so handle those items carefully.
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12. PACKING AND DELIVERY

Parts List

Off tape--—---—-vunenr As required Battery------—------- =0l pc
Packing peper--—----« As required Battery water-----—-- 01 bottle
Packing rope-------—- As required TODIg---m-mmmemnanan ~01 set
Polish cream-—------- As required Looking mirror---—--02 pcs

Figure 3.13: Motor cycle packing end delivery

Work Direction

01. Fixing befttery to iis accurate place.

02, Looking mirmror, battery water packing.

03. Clean fuel tank, meters, head light and indicator lights using soft cloth then polish.
04, All paper documents hang an mator cycle.

Pre-caution
01. Check carefully all detachabie itemns. Like logas, key, battary water, toals, kick lever,
looking mirror, reflector and lube qil.

02. Check carefully all paper documents.
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CHAPTER 4

PROBLEMS IDENTIFICATIONS AND SOLUTIONS

4.1 Time Study

PROBLEMS
Time study is very essential in a production plant. Time study means how many standard

time needs for & specific job. If we don’t know the actual time for specific job then we

can’t forecast ocur production schedule.

Figure 4.1.a: Time study analysis

Study every opemational time. “A’ grade assemblers (03 persons who have 12-15 years
experience) operational ime is Idol, ‘B' grade assemblers (07 persons, who have 4-6
years experience} operational ime 15 standard & "C’ grade assemblars (06 persons, who
have 1-3 years experience) opemtional time is below standard Try to ‘C° grade
assembler’s move into ‘B’ grade assemblers.

Say, ‘B’ gmmde essemblery take 15 mins for & specific job but*C’ grade assemblers take 22
mins for the same job. The following actions take for bust-up him

8) Use special service 100ls

b) Introducing automation concept
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c} Reduce his movement time
d) Take extra care about his performance

REMARKS

Dus to smoolh production the whole plant need to move in a same frequency. So the
above corrective action tums*'C” grade assemblers to do the specific job in 16-17 mins
from 22 mins.

Table 4.1: Productivity analysis

QOpemton Motor eycln
(startioff) comp./hr.
Automation &
Manual i
Auvtomation anahysls
B
5 —_—
5«
=
:g 3 O Motor aysim ogmethr. |
&
1- . ) )
0 1 —— . ..
Autometkan Manual
Opuration

Figums 4.1 b: QOperation mode analysis
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4.2 Line Balancing

PROEBLEM
It's a step by step line production. That means one assembler done a specific job then he

pass through the next. If the line is not proper balance then the smooth preduction can’t

come out. So in & line production, line balancing is essential.

Figure 4.2.a: Line balancing study

SOLUTION
The production line divided into six different stages. Such as, a) Rear fork assembly,

b) Front fork essembly, c¢) Engine assembly, d) Handle assembly, &) Ex-muffler
assembly, f) Fuel tank assembly. If the operational time of each seciion is not uniform
ihen smooth production can not oceur. 8o the line has to be balanced.

The following actions take to balence the production line

a) Counting the operational time of every stage

b) Distribum equal time consuming perts for essembling in every smage

£) Using partial helper in critical stege {like rear fork, handle assembly) & hard iabor
stege (like engine assembly).

d} Distribute same grads assemblers at different steges in production belt

¢} Damagod & wrong supply pars never armay in production line.

f} Introduce overlapping work to save time.
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REMARKS

Proper line balancing can ensure smooth production.

Table 4 2: Productivity Impravernent

Year Improvemant (%)
2005-2008 1581
20052007 1248
2007-2008 5.78

Ling balancing

0 mprovement (%)

Figure 4 2 b’ Productivity improvement stania

Before balancing the produeciion line

Totl
Time Rey, (min} 14.18 @25 1039 912 13.53 1145 6791
QOperational Stage |Rear Fork [Front Fork| Engine | Handle | Ex-muffler| Seat & Tank
No. of opemators 1 2 2 I 1 8
>
Alter balancing the production line
Tolal
Time Req. (min) 9.14 9.25 ¢28 | 912 9.05 9.18 5502
Operational Siage |{Rear Fork [Front Fork| Engine{ Handle |Ex-muffier| Seat & Tank
No. of operators 2 2 2 2 1 10
>
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4.3 Automation of Production Belt

PROBLEM
Automatic produciion belt guar rented a smoath operation. If (he production belt manual

operated then comparatively & slow production rate than auto belt.

SOLUTION
z) Adjusted the production belt at running condition.
b) The belt nuns at few minutes and then stops at few minutes automatically.

c) Stopping and running time alvo adjusted at certain slow speed.

REMARKS
Assemblers work efficiency higher so cutput comes at schedule time.

Teble 4.3: Autp belt production

Operation Thme {min)

{startioff)

Automation 55
Manual 68
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Aurtometon anatysis

o 4 o T {min)

(errtiofr) ' Autcarathon ' Marum!
Opa ration

Figure 4.31.b: Automation analysis

4.4 Assembler’s Grading

PROBLIM

Due 10 achieve high production aasembler's enforcement is necessary. 1f we can't extract
the full working capacity from aasemblers then it is very difficult to reach goal with

limited manpower.

KT ERPS I ) e i
riinlT T TRT
RAJUAR (MG - D08} -

Figure 4 4: Assemblers nssessment notice
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SQLUTION

In every end of month we do assemblers performance axsessment. Top five performers
announce in official notice board. In quanerty the best performer will get a prize. The

performance based on following parmmeters:

1) Knowledge of work

b) Accuracy & reliability

¢) Quality of work and speed

d} Genenu intelligence

¢) Punciuality & attendance

f) Acceptmnce of responsibility
g) Job antitude

h) Team work

REMARKS
The efficiency of work force is high, Very effective policy to motivate assemblers.

4.5 Working Time Conirol

EROBLEM
Our working time start from 8,00 am and end &t 5.00 pm (10.15 am to0 10.30 am is wea

break and 1.00 pm w 1.30 pm is lunch break), Toml B.0O hour working time is our hand.
So proper utilixation of working time can improve the productivity.

nmAY

TIME CARD

Figure 4,5 »; Time card
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SOLUTION
Very strictly controlled assembler’s entry & exit time. Tas & lunch break also. If their

card punching time is after 8.10 am or before 4.50 pm then scratch a red mark against his
name. And three red makes cartel his one day leave.

REMARKS
So everybody is in punctusl his duty. And we get maximum amount of time to work.

Table 4.4 Assemblems leave status

Year Lasve Hour
2005 1
2008 2978
2007 2850
2008 2418
Assemblers Leave Contol
500 -
30 4
200
§ 0.
! 150 - wgpem Lmly g H'.‘IIJrI
! 1000
570
4] r r !
200a 2005 FO0A D07 208 Xm
Year

Figure 4.5.b: Assemblers Jeave siatug



4,6 In House Training

PROBLEM
Very few assemblers (5-6 persons) have no past experience about molor cycle

assembling, For better performance proper training is necessary.

. =

Figure 4.6: In-house training

SOLUTION
The following action took for tn-house trainmg;

a) Assign new comers for e specific job location.

b) Supervisor & experience assembler help them time to time.

¢) They will stay st their stages for a long time period (3-4 months).

d) Afer then they will inter change their job location and teach them each other.

REMARKS

Very quickly new assemblers leam their jobs in multi stages,
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4.7 Service/ Customer Complain Analysis

EROBLEM
Quality means customer satisfaction. So we enalysis the customer complain in monthly

and try to solve it
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Figure 4,7.a2; Customer/service comp!ain anatysis

SOLUTION
Proposal to make a “Motor cycle performance committes™. First week of every month

there will conduct 8 meeting. The following activities done by the commizes:
n) Analysis service complains in production point of view.
b) Make a quality improvemnent report and send it to supplier.

REMARKS
Quslity improved. Reduce repairing work so productivity high.

Tabls 4.5; Sarvice compfiant status

Year Barvice compllant (%)
20 15

2008 1333

2007 T8

29008 5.82




Betvice Complient Status
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Service complient (%)
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Figure 4.7 b: Service Compliant Analysis

4.8 Conirol Total Preventive Maintenance (TPM)

PROBLEM

In motor cycle production floor there are few technical accessories which are directly
utihze/assist in production. If these machineries items are not wotk in Gme then
production will delay. Such as:

e} Motor cycle assembly belt

b} Quality control tester with computer

¢} Exhaust gas analyses

d) Dnli machme (hand & bench)

£) Grinding machine (hand & banch)

f) Air impact wrench/ pneumalic gun

g) Welding machine

h} Aircompressor (for assembly line, 1.5 hp, )

1} Alr compressor (for paimt booth, 0.5 hp, 10 kg/sq.cm)
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Figure 4.8: Total preventive maintenance

aQLUTION
Meinwmin Tow! Preventve Maintenance (TPM) schedule. The maintenance work done

after working hour or holiday.

REMARKS
Due to machineries fault, no production |oss happens.

4.9 Proper Storing of Complete Knocked Down (CKD) Parts

EROBLEM
If the CKD parts are not in proper storing then increase the amount of damage items. As a
result mare repairng work will neoded, 30 productivity will slow.

Before implementation



Fuel tank rack

Figure 4 %.a: Raw materials store
OLUTION

Making racks for storing knock down pans. Each rack is assign for specific parts. This
will help to find out easy & proper storing.

REMARK
Reduce damage parts, reduce repainng time. So productivity bigh.

Table 4.8: Status of Unbelante Motorcycle

Year Unbatance Motorcycla
2005 T
2008 58
2007 18
2008 8
Strtus of Unbatance Motorcyds
o
o
0
a0
L4
&0
i
a X
5 10
0 :
D4 TS S XD7 XA 0w
Yaar

Figure 4.9 b: Status of Unbalance Motorcycle
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4.10 Improper Placement of Air Impact Wrench
PROBLEM

The position of air impact wrench was not sunable for using an essembler. It was placed
in his back. Again and again he mmed his body back & collected the gun. So he felt tired

in his job. As a result, fatigue came in his work.

-+

Before impleﬁntlon

Figure 4.10: Suitable position of air impact wrench

SOLUTION
Air impact wrench hang on his front. So it is easy to collect & easy to use.

REMARKS
Fatigue does nol come on his job.

4.11 Reduced Tool Setting Time

FROBLEM

In each opemtional stage there were huge nuts & bolts to fix. Several sockels were used
to tight them in both sides, H these sockets were changes in regular order then Ume was
kilted.
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SOLUTION
Use an extra nssembler in opposite side of main asyembler. Try 1o work pamllel in two
motor cycles. At the same time two assembles work two sides.

REMARKS
Time iy saving due to exchange socket,

4.12 Engine Cerry Easjer

PROBLEM
In earlier 35-40 kgs engine was camied & lifling manuslly, To epply extra effort

assemblens felt tired to work in this section 30 everyone try to svoid in this stage.

Implemented

Before iplcme;uﬁun

Figure 4.12 a: Easier engine camier

51



LUTION
Now use height adjuster tally 1o camry & lifl.

REMARKS
Less effort, less time needed. So assembler works willingly to work in this section.

Table 4.7: Engine camer implementad

Implementation Engine ass'y fhr
Before 4
after 5
Imtroducs engine carmier
a-

L]

£ 4l I

2 —

-i : o Sarlayt
I ] ) O SerinaZ
&

| rmnitarion Bt Oire
Implamentation stetus

Figure 4.12 b: Engine carrier status

4.13 Wheel Balancing Setup Adjusted

FROBLEM
Whee! balancing (dynamic) setup was not comfortable use for an assembler. He felt pain

in his backbone after worked long time. That's why every body tried to avoid in this
stape.
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p bl
Before implementation

Figure 4.13.2;: Wheel balancing setup.

SOLUTION
Introduced height adjustable evoelving chair

REMARKS
Fabigue does not come on his job.
Tabile 4.8: Wheal balancing setup

Implementation Wheel aligned { hr

Befora =X
Aftar 5
whae| belancing s«tup
8 -
5 =
E z
Py 4 i
li 3 O Sera=si
E B Seriee2
¥
£ | |
! .
u . . —
mpETankaten Beftre Alar
Implmantation elus

Figure 4. 13.b: Wheel balancing setup
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4.14 Introduced Paint Booth

EROBLEM

Some times we found scratch on fuel ank, side cover, front & rear fender, This looks
indecent in a new bike. Barlier then these types of problem solved by local workshop.
Because of their serial maintin, time was killed in production floor & expensed was high

also.

Figure 4.14 & Paint booth

Introduced s paint booth in & comer of production floor, And appointment & repair

technician who has knowledge about welding, painting & genemal repaining

REMARKS

Cost ecomomic & time i3 saving for repairing time,

Toable 4 6: Utizeton of Peint boot
Paint Bowrth Thma Regubwd (day}
Cutside |
In-hiorees 4.5




trtrochrond Peirt Bt

O Tme Raquired
owy)

Figure 4.14.b: Paint booth status

4.15 Production Time {man hour) Analysis in Monthly Basis

EROBLEM
In earlier there was no record kegping in bme sheet or production man hour. Tt wes

difficub to analysis the man hout per motor cycle in monthly basic. So team performance

was not evaluated,

Figure 4.15: Man hour calculation sheet
SOLUTION
Introducing monthly smtement sheet The anatysis parameners are: a) actunf warking time
(exclude leave & material waiting), b) actual declare production, ¢) raw materials status
(model wise), d) finish poods status {model wise), e) direct & indireca man hour, f)
summary of whole month & year to date.
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REMARKS
It is easy to know about the assembler’s performance in monthly basic {model wise}. Say

in year 2005 the actual man hour was 8.2. And in year 2006 the actusl man hour 6.7. So
team speed increase that means production will higher.

4,16 Create Special Service Tool for Specific Job

ERQBLEM
There was no special tool for special job. It was difficult for an axsembler to done a

critical job in a usual wol in a limited amount of time.

Figure 4.16.a; Speciel service tools

SOLUTION
To make specisl service tools for specific job.

REMARKS
Now it is easy to do ihre job in precise manner in limited amount of time.

Tabls 4,10; Activites of specis) ssrvice

tocts
Year Time Baved {hriday)
Fab i 1
2008 125
2007 1.3
2008 2




Activifies spacial mrvics tools
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Figure 4.16.b: Special service ools activities

4.17 In House Calibration of Machineries
PROBLEM

All machineries in motor ¢ycle production floor there was no celibmtion facilities. So
very difficult to realize the measurable data, So at least three times check in each data for
an acceptable result.

Figure 4.17: In-house calibmetion

SOLUTION
Very expensive to calibrate the measurable all parts. But it needs to be calibrated. So 1ake

initiativg the common parameters of the three different plants (Motor cycle, Cable &

Audio video).

REMARKS
Correct torgue used in respeclive places.

51



4.18 Work Accountability of Assemblers
EROBLEM

There wers no work accoummabiliues in essemblen. Each assembler worked their own
experience. Have no responsibilities, traces & accountbilities. So very difficult o find
anybody for his specific fault

Figure 4,18: Pre-quality control card

S0LUTION

Intreduce new PQC (Pre Quality Control) card in every stages, After completed his jobs
each asrembler aign the card in its respective place and pass through the next stage. When
he sign for specific motor cycle (engine & chassis number registered with date) he has
responsibility to done the work in perfect Other wise be can trce emsily and will be
punished,

REMARKS
To reduce the mistake in production. As a result, needed minimum time for quality

control & repatring section. So delivery will be smooth,



4.19 Assembler’s Leave Control

FROBLEM

If one assemblet wakes leave {unnecessary casual) then other 15 assemblers need around
extra 30 mims to makeup his duty. So produclivity loses Due to smooth operation

assembler’s leave must be controlled.

SOLUTION
Assemblers casuael leave are strongly discourmge. Motivate them w present at plant

regularly by month ending assessment & annual mcrement. Discbedient assemblers face

it official show cause.

REMARK
Tendency of casua! leave reduce gradually. We get maximum present, meximum

working time. So productivity will improve,

Table 4.11: Aasamblers leave comtral

Year Lesve Hour
2005 J1H
2008 2875
2007 2850
2008 2418 )
Ammmblams Laave Control
sl -
3000 4 .\0\
2500
|
2 2000 -
g 1500 - —a— Lomve Hour
Ly
“ ]
Q T T T T !
2004 XS 2008 2007 2DOA 3008
Yaar

Figure 4.19: Assemblers leave status
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4,20 Create Assemblers Setup in Specific Models

PROBLEM
Assemblers worked their as usual order in all models. But the special luxury items vary

model to model. It was difficult for assemblers o learn all the items in all models,

SOLUTION
To specialize differant items in different assemblers. Rearrange essembler’s setup in

different models. So they can handle their jobs comfor.

REMARKS
Reduce operational time in different models. Productivity improved,

Figure 4.20: Mode! wise assembler’s set-up



4.21 Smooth Supply Chain (External)
PFROBLEMS

Supply chein of External (overseas) is very essential. If we don’t forecast our raw
materials transfar to finish goods then either the production floor wait for raw materials
or huge amount of raw materials compact in store. Both the case is harmful for a

sroduction foor. First case productivity 1oss and the second case raw materials damage.

SOLUTION
First identified the ssles farget in model wise then L/C opened for CKD (complete

knocked down) parts in regular ordered from Bictory.

REMARKS
Reduce mw malarials damaged and improved productivity.

Table 4,12 Supply chain analysfs, extermnal

Yoar Material Walting {Day)
2905 48
2008 21
2007 17
2008 12

Buply Chalr, Extornal

~—4— Material Walling
{Dmy]

B8 &8 8

Mal. Waiting {Day)

—
o

(=]

2004 2005 2008 2007 2008 009
Year

Figure 4.21: Supply cheain, extemal
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4,22 Smooth Supply Chain (Internal)

PROBLEMS
Supply chain of intemal (ew materiels siore to production) assurance a smoolh

production especially in model change. In every model change there is production lose.

Proper supply chain technigue can protect the production loss.

SQLUTION
Tssue mw materials from store m a systematic ways. Calculation leading factor, issue

time factor.

REMARKS
Smooth supply chain insures high productivity, reduce demage of CKD) parts.

Tabla 4.13: Bupply chain analysis, imlarnai

Yoar Tima Bave {(Hour/Day)
2005 1.5
2006 3
2007 3.8
2008 4.5
Supply Chaln, Internal
B
45
-
g 35 4
-
'i' 25 . —4— T Gave
B 2 {Hour/Day)
1.5 4
£
05 -
4] T T T T ]
2004 2005 08 2007 2008 2000
Year

Figure 4.22: Supply chain, intemal
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CHAPTER 5

RESULTS AND DISCUSSION

5.1 Productivity Analysis

People are engaged in various fields of economic activities like farms, non-farms, mills,
factories, hospitals, banks, schools, offices etc. to earn 2 living by producing geod and
services which is required by the community. The inter-relationship of all these economic
activities is called an economic syslem which caters comfort and well-being of
individuals. Tn order I produce goods and services resources in the form of man
maching, materials and money are required. And Lthe more efficient use of the resources is
ensured the more goods and services will be produced. By this process of efficient use
and effective utilization of resources the economic system can attain self-sustain growth,
And in fact this efficient use and effective utilization of resources is truly productivity
which is an essential element and successful strategy for the well-being of the
individuals.

_ Productivity Calculation

&) Time study analysis

B} Line balancing study

c) Auto production belt

d) Smoath supply chain.

&) Proper in-house mmaining

Productivity = Qutput/Input. This is & generel definition of productivity. Depending on
type of output and type of input Before classified last fow years production shown:

Table 5.1: Cata for yearty production

Yoar Total Production
2005 1893
2008 4451
2007 2819
2008 3584
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Yearty Production

m.

m_

& 000 -
EM' [—o—Total Pro |

1000 -

0

2004 X0s DA 2007 008 N
Year

Figure $.1: Yearly production.

Productivity may be classified as
a) Factor productivity

b) Partial productivity

¢} Totel factor productivity

d) Total productivity

An example (say, cne pc of motor cycle) of all these kinds of productivity are fumished
here for Singer Motor Cycle Plant with the following data for a given penod.

Data Coat (Th) Data Cost (Tk)
Qutput 75000 Capitel 42000
Labor 312 Energy 50
Materials 28000 Other expenses 100

Output 75000
a) Labor productivity = = - = 24038
Input 312




Table 5.2: Labor productivity improvemsnt

Year Improvement (%)
20052008 15.61
2008-2007 12.48
2007-2008 ave

Productivity Improvement
_ 14:
E ) \\
N
g
4

HMS-2008  HIDe-2007  X07-2008
Besvon of year

|-—+-—|'rpmwn-nrrt(!ﬂ|

Figure 5.2: Labor productivity

Qutput 73000

b) Martial productivity = = =269
Input 28000
Ouwmput 75000

¢) Capital productivity = —--—---—-= =1.79
Input 42000
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Table 5.3: Over timo analyss

Yeaar Orver time {hour)
2005 246
2008 207
2007 140
2008 0
Over time analywls
A -
man |
£
E 150 - e Oypr Hvm (hnur}l
‘E 100
50
o . . — —
2004 2003 2008 2007 2008 2000
Yuar
Figure 5.3: Over time analysis
Qutput 75000
d) Energy productvity = - = =1500
Input 50
Qutput 75000
&) Others productivity = -- = =750

nput 100




Table 5.4; Other indirect activities

Year Indirect Activities (hr}
2005 0

2008 2751

2007 7851

2008 9135

-l

Other Indirect Actvities

—g— Indirect Acthe ke
thry

-8388883888

1004 2005 2008 MOT 2008 2006

Yaur

Figure 5.4: Other indirect productivity

Total gutput

f) Total productivity =

Laber + Materials + Capital + Energy + Others

73000

312 + 28000 + 42000 + 50 + 100

= 1.063

&f

at



Table 5.5: Date for yeary productvity

Year Man-houtf
Motor cycle
2005 7.88
2008 885
2007 582
| 2008 5.25

N -hur

Man-hour calculation

- I

& -

7 -

ﬁ_

£ —— Nn-hour! Motor
Ly cych
3

2.

14

1] r . . .

2004 2009 2008 2007 2008 20W

Yoar

Figure 5.5: Man-hour calculation



5.2 Method of Improvement of Productivity

Productivity = QuiputAnput. By using this model of Qutpul/Tnput it appears that there

are five possible ways 1n which productivity can be improved,

a) Reduce Cost;

This is possible where output remains constant by input is reduce.

a) Total preventive maintenance

b}
c)
d}
e)
n

g)
h)

Raw materials stote

Suitable posidon of air impact wrench
Timc cconomic working process

Easier enging camer process

Wheel balancing set-up

Paint booth

Special service toals

Example:
Year 2005 2006 % of change
Qutput (motor cycle) 1993 1993 --
Input {month) 12 530 {-355 83
Productivity 166.08 376.04 | 12642
b} Manage Growth:

This can occur when there 15 shight increase 1n input but at the same time a larger increase

in output i1s achreved

Example:
Year 205 I 2006 % of change i
Qutput {molor ¢cycle) 1993 4461 123 83
Inpul (assemblers) 13 16 23,08
Productivily 152 31 278 81 83.05
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£) Work Smarter:

This is a srtuation where input remains constant but there 1s an increase 1n output

Example
Year 2005 2006 %o of change
Output (metor cyele) 1993 4461 123.83
Input {month) 12 12 -~
Productivily 166.08 371.375 | 123,83

d) Work Efficiency:

This is a case where there i3 a reduction in input vet at the same time there 13 an increase

it output
Example,
Year | 2005 | 2006 % of change
Qutput {motor cycle) | 1993 3656 £3.44
Input {month) 12 10 {-)16.67
Produciivity 166,83 365 60 119,15
&} Pare Down:

A large reduction in input can result in increasing productivity as there is a only shight

reduction in output

Example:
Year 2005 2006 % of change
Outpul (motor cycle) 1993 1811 (-3)2.13
Tnput (month) 12 5 (-) 58.33
Productivity 166 83 362,20 117,12
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CHAPTER 6

CONCLUSIONS

In this lhesis work, productivity of Singer Motor Cyele Plant and its quality tried (o
mpreve. Actually it’s a continuous process. Sull it has encugh opportunity to grow up.
Here focus on following three session’s data (Like 2005-2006, 2006-2007, 2007-2008)
Utahzation of proper preduction management and proper quality assurance can developed
a production [loor day by day Achievements of the thesis work are shown in case by
case basis:

First come quality. Quality means customer satisfaction. A customer satisfaction comes
when the process of the product i1s quality, 8o process implementation is the key
cbjective of this thesis. Proper line balancing, time study and effective in-house training
can give a quality process. And a quality process can gives quality product Afier
studying the each operation time the production line should be balanced. The assemblers

must aware ol these For this reasen they should traned properly.

The price of the product must be reasonable for customer. 8o production cost should be
optimized, Reduce wastape of raw matenals and curiling overtime can easily save the
production cost. Proper handling of raw matenials during the produchon penod them
minimum brake down can achieved. And to avoid overime, perfect time management i3

very essential.

In a line production each assembler works in a parlicular onc job, Aficr complete the job
it passes 0 nexi stage, Everybody has a specific job And they are very expen on these. If
some one has discomnected or leave Tor few days then very difficult for others to
continues the job 1n same expertise So mulli hand expertise is essential for the vacant or

absent post. Most of the assemblers are tramed and pickup them in mult purpose used

Every ycar has few unbalanced motor cycles which create for shorl or damage of the

parts, This unbalanced molor cycles incrcase the over head of the production floor due to
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loss of inventory So unbalanced molor cycles should be balanced by local fabricated

parls or bought from overseas.

In an assembling plant no improvement can possible without manufacturers So service
feedback is helpful for further improvement or modificalion. Collected customer
complaint from service center and analyzed their justification and then mnformed to
manufacturers to medify, To achieve this target a motor cycle performance committee

also formed

Supply chamn of External (overscas) is very essenfial If we don’t forecast our raw
matenals transfer to finish goods then either the production floer wait for raw matenals
ot huge amount of raw materials compact in store. So 1dentified the sales arget 1n model
wise then L/C opened for CKD {complete knocked down) parts in regular ordered
Supply chain of internal (raw materials store to production) assurance a smooth
production especially in model change. Smooth supply chawn insures high productuvity,

reduce damage of CKD parts.

Finally the main objective of this thesis work to improve the productivity of Singer Motor
Cycle Plant. It is the sum of all above activities. If follows the quality production
processes, reduced production cost, produce quality product, minimize the holdmyg of
unbalance motor cycles, save the wastage time and ensure the smooth supply chamn ihen
productivity improved automatically The result 15 productvity improved [rom 7.88
hr/motot eyele (in 2005) 1o 5.25 hr/molor cycle (in 2008). Tt is pessible o do better 1n

next, It’s a conlinuous LMprovement process.
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