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Abstract

ProductLon LSconcerned WIththe a~tivity of producing goods and/or serviccs that mcans

production lS thc quantity of output produced, while productivity is conccrncd with thc

efficienllllilization ofrcsourccs (input) m producing goods and/or services (output), so

productivity is thc ratio of the output produced to the input used,

The objectIve of this lhesis work LSto Improve producti vit) and the qual ity of the produ~t

of STl\'GER molor eycle plant. To achIeve this goal few phenomcna and techniyues are

applied. Such as improvemcnt of the proce,s of the production first. That'3 why lime

study, Illle balan~ing, production dCSlgn and the development assemblers multi-skilled al

diffelent stages are esselllial To elimmate materials waiting and mimmlze production

loss for model ~hange, the supply chain has been studied, Secondly to achieve the

quality of the product applied quality management system, pre quality control and

analyze service complamt feedback for which a pcrformance committee has been formed.

Finally to attam minimum prodllction few tecluuques are apphcd. Such a3, proper stonng

of rdW materials to prevent breakage the parts, proper utilization of man power,

canmbahze damaged parts to make good one, attempt to sale damage parts in local

workshop and moreovcr Increase productlvity, thus man hour cost decreasc

aulornatlcally.

Experimental values obtaincd for improvemcnt of productivity and quality and

minimization of production cost. It IS experimcntally found that prodUL1ivily improved

due to time study, Ime balancing, auto production belt, time economy working process

and used somc specific technical operatIOns. Thc quahty oflbe product improved due to

proper in-house tramlng, service complains analYSIS,proper maintenance and timely

calibration of the machineries and accessories, And production cost has reduced due to

proper follow up of the intcmal and external supply chain.

As a result m same man power, Producti"ity improved by 13.3% in 2006-2007 and

178% in 2007-2008, quahty improvement of the process lead to redllced serVIce

complallls by S% in 2006-2007 and 12% in 2007-2008 and attamcd minimum production

cost by curtailing ovcrtime of the assemblers



CHAPTER 1

INTRODUCTION

lncremental Improvements to opemting plants are a major opportumty for Improving

profitability in production, How cffeetlvely such improvements are identified and

Lmplemented is a key measure ofa plant's and its owner company's long term capabIlity.

Changes to an opemtmg plant require the ldentlfication and screening of opportumtles,

f"l1ov>-edby detailed engmeenng and construction of change.<. There are regular

opportunities to make minor modifications to eqUIpment These modifications can

mcreas~ capacity by removing a "bottleneck", i,e. a limitatIOn that affects the overall

capacity of the production line. They can al50 correct quality and rel,abihty problems

The ability to make changes to production lines on an ongoing basis allows engmeenng

work to be "leveled", i,e. spread out so that engineering re50urces are always productivIty

util'''ed Lower priority projects can be deferred or moved up to create a constant

engineering effort. Enginecring work would peak only ill rare cases of a complete major

change in a production line. This kmd of production facility lends itself to all "m house"

engineering group, since workload can be made constant

Productivity Concept (Management aspect)

From the management perspective, productivity has been equated with cffLClencyand

effeCliveness, EffiCIency and effectiveness are both management conccrns to em,ure that

demed products and ,erv,CeS arc done In the right manner all the time, This concept of

producuvity provides a workmg definition to manage and improve productivity at

organization levcls,



Productivity Conce))t (Integrated aspect)

As an Lntegratedconccpt, productivIty can be viewed in two ,val's: as an objective and as

a means. ProductIvity as an objectIvity ISexplamed by the socIal concept of productivIty

As a means, productlvity pertams to the technical, economical and management concept

of productivity.

1.1 Objective
The core objectlvc of this thesIS work is to evaluate the production loss in each and every

sector of Singer Motor Cycle Plant and to mmimize them. Then productivity gam

aulomatically, dcfinltely smooth supply cham is to obtain. Product quality is anothcr

ooncemed Product quahty depends on w.'o ways, One i~ manufacturing fault which is

recovered by local repairing lnstantly and mfomH;d to ~upplier for correction next and

another is asscmblmg process fault whIch is recovered plant management To achieve the

main objeetive, the fo Ilowing steps are also the integral parts ofthese thesIS objectives'

a) To improve quality of the process

b) To reduce production cost.

c) To develop assemblers multi-skilled at different stages.

d) To take initiative to assemble Imbalance motor cyele at schedule time.

e) To analyze service complaint feedback report

f) To eliminate the matenal walting time, study thc supply chain from overseas

supplier 10factory end.

g) To minimlzc productlOn loss for model change, study the supply chaLnfrom mw

materia!; stare to production floor

h) To improved productIVIty of SINGER motor cycle plant.



1.2 Outline of Methodologies

Th,S thes" \~lll be earned on:

a) Observing time loss at different stages of the production floor

b) Time study and set up line balancing (applymg production system analYSIS

technique),

c) Tmproving supply cham management

d) Giving more quality knowledge to the assemblers (applying quality control

tecbmque),

e) Arranging spare parts from supplier. Tfpossible then fabncate them local sourCLng

(lmetotlme

i) Creatmg more checking point to maintain proper quality (applymg quality

control technique)

There are some identified problems in Motorcycle production that's why the producti<;ln

target can't achievable. The problems arc as follows'

There wa~ a material waltmg in overseas supplier and store also which was hamper in

continuous mass production, That means the supply chain of the klts were improper, So

proper supply cham management needs to be estabhshed [1]

Lower produellvrty due to improper use of production management So perfect

prodUCTIonmanagement needs to be applymg. l2]

I,ake of schedule maintenance, continuous production also hampers, So proper

maintenance ~cheduJc can avoid the Vv,utingtime, [3]

Literature review IS the proper definition of the thesis work and the method of

Improvement ofproduetlvity is vel)' important part of this thesis. [4-7]



1.3 Organization of Thesis

Chapter I' ge~eral T~troduction with productivIty concept, background of singer motor

cycle plant and its present activities, detai I objectives of this thcs's work and discussion

about Its outlines.

Chapter 2, highhghts literature data available on singer motor cycle plant, descripllon

about production and productLVlty, efficiency and effectiveness, wealth and welfiuc, 1'0

achieve productIOn larget discuss occupatlOnal health hazards with prcventive and quality

management systems, After implemcnted quality management system dISCUSStheir

benefits also

Chapter 3: brief mforrnatio~ about the history of singer Bangladesh lld and singer molor

cycle plant with its flow chart, introducc every stage in the plant with parts list and figurc,

Chapter 4' detail describes about the problems of motor cycle production floor, pin-point

It<identificaticm and then fmd out the solution with figurcs, then verifLedthe solution.

Chapter 5' dctailed re~ults and their relations are discusscd, Result prcd'c1lOns arc then

compared with experimcntal data foe various orientations

Chapter 6: conclusion and recommendations for fulure work are prescnted.

1>..
, \-1'



CHAPTER 2

LITERATURE REVIEW

2.1 Production and Productivity

Production and productivity is not same. The term "Productivity" often confused WIththe

the term 'Production", Mmy people think that greater the production, the greater the

product'Vlty_ This 'S not necessanly true. Production is concerned with the activity of

producing goods and/or services 1/vTIile productLvlly is roncemed with the effiCIent

unlization of reSOurCes(input) in producing good" and/or services (output). rrviewed In

Quantllative terms, production IS the quantity of output produced, whlle productivity is

the ratio of the output produced to the input used For example, Ln 2005 Smger Bd. Ltd

produced 1993 pes mOlor cycle by employing 14 people fOT 285 days at 8 hours each day

Then productIOn = 1993 pes mOlor cycle.

1993
Produel;Jvlly ~ .------ •••••---- ~ 0 067 motor cycle per man-hour.

13x8x285

Suppose this company in 2006 produced production to 4461 motor cycle by hiring 03

additional workcr sat 8 hours per day for 285 days,

Then productIOn = 4461 pes motor cycle.

4461
Productivity ~ • = 0 122 motor cycle per man-hour

16x8x285

01. MEAS1JREMENT 01' PRODUCTNLTY:

Purpose of productivity measurement
a To monitor performances.

b. To reveal problem area.

e To appraise how well reSOurcesreutillzed.

d, To improved productivity situatlOn,

Ii
""



02. FACTORS OF PRODUCTION OR INPUT USED

a Land: I,and is wealth created by GOD and help to production. For example, Earth,

Minerals, Sea, Fore3try, Hills, Light, At<,Water, Weather etc

b, Labor: Physical and mental use ofa man for producllon purpo3e in exchanges of

money 15labor.

c, Capital: The resources Whlch are created by men and mvested for production

purposes not consumed directly, For example, MilJ•.Factory, Machinery, Raw

!vlateriaJs,

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

profit

03. INPUT AND OUTPUT

input: lnput 13resources or good, and service used as a means for production.

Type ofillpnt (Example)

Land
Labor
Ca ital

Raw matenal

Energy

Ph~'sieal
Acre ofland

1\'0. of person & man-hour
Fixed asset b type, number

evclc kits in CKD form
KWelectricity

Vallie
Value per acre, rent per acre

Wages per worked & man-hour
Value offixed asset

Value ofkilS

Value of electricity per KW

Output: Output is productioo of goods and servl<;esby employing input resources

'f)'pe of output

a) PhysIcal = Physical mea,me =Type of physical product

b) Value ~ value measure = Quantity" Price

•



05. GAII\S OF IMPROVED PRODUCTIVITY

Gains of improved productiVIty benefits employers, employees, consumers and also

Gov!' some of the main gains of productIvity are indIcated below:

a) Rcduct,on of production cos!.

b) PromotlOn ofsale,

c) Price and inflation,

d) Taxes

e) MinLmizatlOnof labor unrest and creation of congenial atmosphere.

Thus, productivity creates a rongenial almosphere where employers can opumize profit.

While employees get high-test remuneration, consumer gets goods at the cheap priee and

gov\. gets opportunity to do wale fare and development activities, As a result the

company will be attaining selfsustamed economic growth,

2.2 Efficiency and Effectiveness

EfTlciency is the rallO of actual output attained to standard expected For example, If'

output an operator '; 7.65 hour per motor cycle while standard rate is 6,00 hour per molar

cycle then the operator efficiency is 6.00n.65 = 78 43 percent.

Actual output attained
EffICIency= -----------------------.--------

Standard output expected

Effectiveness is the degree of accomphshment of objectives. How well a set of result is

accomplished reflects the effectlveness

•



2.3Wealth and Welfare

Wealth: The goods having utility. limited supply. transferability and externality is

wealth, Wealth i, a source ofwelmre

Welfa,"c: Sallsfdction and happiness from goods and setYlces '5 welfare.
Welfare is a physical concept. It lS related with mental satisfaction. Wale fare ean be

measured by utility There are two types of utility which are as follows,

Ordinal Utility - Measurable.

Cardmal Utihty - Scale of Preference,

Welf3l"c Arranl!cment:

Washing Arrangement

Opportunity fur sufficient and proper washing arrangement.

Separate arrangement for male and female.

Clean and easy facilities,

P'"elimina,"y T,"eatment

Box/Cupboards provision with specific in,truments in easy movement space

One hox/Cupboards need to be prOVIdedfor 100 labors,

Doctors, l\'urse and Ambulance provision for sao labors or more than that.

Canteen

Proper canteen faCllltle, for than lOa labors

Formauon of organizi8ng committee with reprelentauon of lahor.

Shelter/ Rest Room

Rest room and lunch room for more than lOa workers,

Welfa'"c Annonncement

Welfare announcement in yearly occasion like annual picmc, get together, sports day

wlth pre,ent of his /her famliy's member"

Working Hours of Adults

48 hours/week.

•



2.4 Occupational Health Hazards and Preventive Measures

Occupational health,s essentially preventive medicine The joint (LOfWHO committee

on occupational health in thc course of its ftrst session, held in 1950, gave the following

defimtlOn, " Occupat,onal hcalth should in al the promotion maintenance of the highcst

dcgree of physical, menial and social wen-being of workcrs in all occupations, the

prevention among workcrs dcpartures from health caused by their working cond,tlOn~,

lhe protection of workers in their employment from nsks resultmg from factors adverse

10 health, the placing and mamtenance of the worker m an occupallonal environment

adapted to his phy~'~'olog'cal equ'pment, and to summari7e, the adoption of work to man

and of each man to hi~Job. Such as:

Ii To preserve the physLcal assets [rom unsafe conditlOns,

# To prevent the human resources from unsafe act resulting injuries or death.

Ii To reduce !he opera ling coglSilosses resulting from compensation paid or cost property

damages

Reasons of Accidents

# Lack of knowledge

Ii Careless attitude

4 Working without authority or instruct,on

Ii Lack of ability

Ii Poor tools and equipment

# Takmg ~hortcut,

Cost o[Victims

Ii Suffering

Ii Loss of earnmg

# Med'cal bills

# Continuing disability

# POSSIbleloss of life

Ii Incapacity

IiEffects on famil} - friends & colleagues,



Financial Aspectli

# Loss of skilled & experienced workers

# Lo,s ofproductlOn

# Loss of profit

# Expense of reIraining

# lncapacLty

# Time loss by effect on other workers

# incr"",ed insurance premiums,

Occ"pational Health Haza,'ds

Industrial worker; may bc cxposed to five types ofhanrds, depending upon his

oc-cupation'

a) Physical hazards

b) Chcmical hazards

c) Biological hazards

d) ~echanical hazards

e) Psychosocial hazards

These hazards cause a great fatigue for the assemblers, that's why the plant loss It,

productivity. In motor eycle production floor of Smger Bd. Ltd faces some occupatIOnal

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

(a) Physical hazards

I Title I Cause Effect Preventiou Outcomes

Noise - Grinding -Hearing _Use ear plug - Less fatigue
_An impacl wrench problem - More
-Motor cycle lllspec\ion - Fatigue concentrate

VibratlOn _Air lmpaet wrench - Fatigue _Usepruperjig - Work faster
_Quality control tester • Use gloves

Ark light -Welding - Eye fever - Use eye - Reduce
protector glass absenteeism

Heat _Welding -Hand burn -Use specific Work faster
_Gnnding hand glove, - Reduce fear

- Eye protector
gla"



(b) Chemieal hazards

Title Cause .Effect I Prevention Outeomes
Battery ~'10 handle -Hand bum .Use special hand -Work faster
ACId Sulfuric Acid gloves & a ron .Reduce fcarthe work

(c) Biological haza,"ds

No biological hazards in Singer Motor Cycle Plant

(d) Mechanical hazards

Title Cause Effeet Prevention Outcomes I
Unexpected _Manufacturing -Low _Repmred the parts - Smooth operatIOn
Parts repair fault Productivity before a.<lsemble • ProductivIty high

(inhouse/outsourse)
- Inform to supplier

Machine -Lack of routing -Low - Continue routlng - Smooth operation
breakdown servlcmg ProductivIty servicing (after - Productivity hIgh

produeti onihalida y)

(e) Psychosocial hazards

No psychosocial hazards on Smger Motor Cycle Plant because of hIgh salary leave

faclhties. salaries paid in due tIme, fixed working time & good working environment.

(I) Ergonomic hazard

Study on Eye Sh'ain
Ergonomics is the relationshIp between people and their occupatIOns, talkmg into

consideration tbe mteractions of individuals, equipment, and enVIronment and practically

applying anatomical, physiologIcal and psychological knowledgc. Ergonomics strives

toward fitting the workstation to the indIvidual, not fitting the human body to tbc

workstation, and mming for increased worker comfort and productivity

Visual Display temlinals (VDTs) have becomc a major clement in the modcm work

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

YDTs inlo workplace bas nol bcen without Its problems Some of the subjectivc



complams of the vn r users are pam in the eyes, headache, blurred viSlon, dry and

irntated eyes, sensitivIty to I1ght,double vision, boosted fatlgabilily, back pam, neck pain

and pam m the wrists and fingers Considering the above, it is obvious that a study on

eyestrain caused due to continuous VDT exposure is done, The vanOuS steps involved in

this work are,

a) Statistical desIgn of experiments and measurement of eyestrain at different

viewing angles, viewing dlstances, exposure time, illumination levels.

b) Statlstical analysis of the measurements taken,

e) DiSC\lSSLonof results to opllmize the ergonomlc factors.

Injuries in Joints

The various injuries during lifhng are:-

a) The muscles and hgaments ofthe Joints can fa,l under excessive tension.

b) There may be dlslocation of joints due to eXeeSSlveforce actmg on the joints or

due to instable position whlle hfting.

c) Another reason may be joint mstability caused due to weakness of ligaments

which playa vital role m the stabihty of joints .

Lifting Methodolog.v

a) Postuml analysis for lifting,

b) Square hft

c) Plane analys is ofsquat lift,

Comments
Health and safety management primarily requires safe place of work and safe system of

work. It benefits the "orkers and the employers Cost-benefit equatlOn in prevention of

aCCIdentsand disease" can give a clear picture of benefits and controlling losses

'1S~'~f'~"~.~~3IH~ig~'ht~~~I~L~O~WE~~~I Cost Low High
I Produetivitv High Low



2.5 Quality Management Systems

To describe the policies and company-wide control ,tructure of the quality managcment

system (QMS) u,ed tn achIeve the goals and quahty objectIves of Singer Bangladcsh

Limited is customcr satlsfaclJon. Becausc customcr satisfaction and the quality thc

products are and wJiI contlnuc to bc thc keys to compctltlveness for years to come, it i,

increasmgly VItal for Singer Bd. Ltd to understand use quality management system !o do

a good job m every time, To ensure the quality management system will continue to

provide a solld foundation for success, It IS essential continually improved quality

management system and related processes,

Quality Policy

Smger Bangladesh Limiter's quality policy and objectives for quahty are displayed

openly as a sIgn pride and commitment and as a clear re maunder of company's focus and

direction, The quality polley statement for Singer Bangladesh LimIted i, a, folio"",,,:

a} Smger Bangladesh is committed to improve the life of the people by proVLdmg

hIghest qualily products at an affordable price to be the most respected and admlred

family company

b) The company is devoted to improve !he quality of human re"Ources by providing

adequate rewurce, and trained manpowcr who strictly ahead to the producers ofIsa

9001 2000 quality management system.

c) All thIS are achIeved by treating the employees with respect in recognitLon of their

contributions, ensure high standards and quahty in every sphere of actiVIties and

takmg every effort to honor and mamtain hIgh ethical standard,



Quality Improvement Techniques

A detailed assessment of the quality of operations at the department was made by

comparing the "absolutes", i e. key actLvities which must be done well to achieve the

objectives of the department, with the "issues», i.e, important areas of deficicncy that

limit thc performance of the dcpartment

Ten "absolutes" were widely idenuficd durmg the intervlcws in the organization audIt.

a) Human resourcc management

b) Management of department and environment

c) CommunicatLon ofbu,iness purpose

d) CommUOlcation - external, mterdepartmental, mterdivisional,

e) Level of programming and resource allocation.

f) Fundamental scientific investigation.

g) Project management.

h) Creativity and mmwalion,

i) External awareness and gathering ofinfonnation.

j} Integrated performance of system.

Eight «issues" were identified mdicatmg Lmportantareas of deftciency,

a) Human resource management.

b) Culture and environmcnt.

c) C(lmmunicatlOn ofreasons for projects and ,cientific information.

d) Level progmmming i,c. programmed versus resources avaLlable

e) Direction and organizatlon of implementation department.

f) Plaruung and objectlve seuing,

g) Balance or short-term to long-term implementation,



Qualit)' Objectives

All quahty objectives are measurable The mea,urement of quality objectives provides a

consistcnt basIc for thc momtoring of continual Improvement The objectives for quality

at Singer Motor Cycle are as follows'

Yeal"2006

a) To achievc produetlOn target of5000 units of motor cycle,

b) To reduce process related service complaints from 10% to 5%,

c) To asscmble imbalance motor cycle Mieast 1O%.

Year 2007

a) To achieve producllon larget of 5000 unil'l of motor cycle

b} To mcrea,e productivity of moror cycle a,~embiy by 15% ovcr last year through

proper utilization of automatic bell and increasing eff<ciency ofthe work.

c) Provide necessary in-house traming to increase thc effiCIency of motor cyclc's

assemblers.

d) To assist the "motor cycle improvement conulllttee" to detect fault narnre and

mmlml7e service c()mplains by 2%,

Yeal" 2008

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

management

b) To maintain quality p"licy of ISO 900l ,2000 (Quality Management System)

properly to face audit.

c) To analyze ,ervice feedback report and take necessary and correctivc actlons f"r

the qualrty improvement of mot or cycle.

d) To take mitiallves to assembly the unbalanced motor cycle by arrangmg spare

parts from overseas supplier and locally sourcing

e) To lmplement necessary maintenance schedule of the eqUlpments of motor cycle

for its proper and trouble free functioning.



R"'1ui,"ements

a) Scope

b) Nonnative reference

c) Terms and wnd,tions

d) Quality management sy,tem

e) Management respon"ibilit}

f) Resource management

g) Product reahzation

h) Measurement, analy,is and improvement.

Quality Management Standard

The QMS standards are internationally recognizes managemcnt concept, practices that

have been formalized into a set of standardIzes requirements for management systcm,

These standardized requirements define controls the lmpmving an orgamzation's abihry

to deliver products or ;ervices that.

a) ConSlstently meet customer's '1ua1nyrequirements

b) Meet applicable reb",latory requirements

c) Enhance customer satisfaction

d) Achieve contmual improvement of its performance in pursuit of these objectlvcs.



2.6 Benefits ofProditctivity to Implement Quality Management System

To initiate and Implement a quality improvement programmed successfully, management

must be convinced that improvement is necessary Evidence is usually found in customer

complaints, loss of market share and high cost Fmlure to meet agreed time, cost and

performance targets on specific prOjects is often quoted, as well as a more general fcclmg

of lack of conlIibutlon to the business strategic direction Implementmg a quality

improvement proceso that can be Identified in the experts systems, There are'

a) Top management commitment.

b) Organizing for the quahty improvement process

c) Commumcation and aVvllrcness,

d) EducatIOn and trawmg,

e) Measurement,

f) Cost of quality

g) Corrective action.

h) Goals,

i) ContinUIty.

These factors give clear goals for the plannmg ofthe implementation of quahty system;

a) Management must be convinced that improvement is necessalY.

b) People must be aware of quahty principles,

c) People must be committed to improving m a systematIc way



)~xternal Benefits

a) Impro"es customer confidence and satlsfactwn in an organization's quality

management system capabilities consistency m meeting requirements,

b) Improves conformity to quality requirements.

c) Increases CQmpelltive edge and market share,

d) Increasingly recognize as a requiremenls for contractual relationships in the global

arena

Intel"nal Benefits

a) Improves business effICIency and productivity,

b) Reduces organizational waste, mefficiencies and defect,

c) Improves process consistency and stabihty.

d) FacIlitates continual improvement in bwnncss process and customer salls faction

c) Faclhtates employee competence and conSlstency of performance,

/) Improves employee motivation and empowerment through improved participator

communication and interaction,

g) Generates objectives evidence to support assessment of quality management system

eonformLtyand effectiveness,

2.7 SUP)))y Chain Management

The central idea of the pre,enl research has been oriented \VIth the SlmulatlOn of an

industrial sy~telll that means the process of exactly imitatmg a real system using discrete

event Slmulation Based on delivery of matenal delivery system modules and simulation

experiment based study the following conclusions can be drawn,

a) Modeling of supply chain or portion of the chain contmues to be a dIfficult task

and needs to be carefully Studlcd because of the conflicting nature of the

operatmg rules

b) The mam benefit of SImulation, the process used here, over the tradItIonal

SImulation is it eliminates the need to rel'>Titccode.

•



Benefits ofimwoving suppl) chain

The supply chatn is thc network of autonomous and ,emi-autonomous buslncss entities

WhlChare Ulvolved through upstream and downstream ILnkagcs In the different process

and activlties that produce value in the form of physical products and ServlceS in the

hand" of the ult,mate customers, Explain wlth a line diagram as shown:

In,'entory
Location

Dlslributor
Orders

Factory
Orders

" ~ ~
~

~ g;
< 3 ,

""0 00 0 " "" 0 00 !0 "a
0

Supplier

Figure 2 1: The scope ofSnpply Chain Management



Benefits of supply chain management

Supply cham management has become one of the most important sources of eompetitlve

advantage m va"ous fields specially in assembhng plant. The key to Success in tnlS

dynamic business environment lSthe ahlilty to introduce innovalLve, customized products

'Vlth short lime to market WlthOut sacrificing logistical effiCIency The 'supply chaLn'

teml lS being extended to internatlOnal I global perspeclJvc, Tn this concept, this is

common in mdu"tries which have global customer I supplier base, for example textile,

pharmaceuticals, automobde, electronics etc The inc!USlon of distribution as a key hnk

of the supply cham makes it scope quite wide and extended, Overall the benefits of

supply chain management improvement include,

a) Reduce operatmg cost.

b) Improved responsiveness and reduced cycle time

c) Improved customerservlce

d) Simplified operatLons

e) improved quality

f) Slgnlficant volume growth,

g) Improved relum on capitaL

h) Effectlve support of growmg or dIverse customer base

i) Effecllve offer ofa grater variety of products and focus on core competencics_

Retailer

Retailer

ReULLlcr

C& FAgent

Distributor

As;cmblcr

Supplier

Subcontractor

ManufaetllJing

Supplier

Supplier

Supplier

Figure 2,2, Single layer supply cham



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 years planning in the following fields.

a) Product allocation.

b) Factory eXpanSlOn.

c) Factory closing

d) Major resource planmng,

e) Foundry managemcnt.

This can bc hclps make decision IS by finding the besl answers to the

follOWLngficlds,

# Mcet demand - Mmimum cost.

# Relax demand - Mimmum rost.

# Mcet demand - Add resources.

# Meet demand - Add I Expand fucilities

# Relax demand - Add,l Expand facilitIes.

Ii Meet demand - Minimi7-Ccycle time,

# Add resources - Minimize cycle time,

# Add I Expand facilitlcs - Minim;7.e cycle time,

llave attemrtcd to address all those issues and tried 10expand its periphery to assembling

,Imanufueturing industries i e the problem which is gomg to dIscuss are based on packing

problem in a material delivery system.

There are three areas where optimization and simulation compete - scbeduhng, ta~llcal

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

disadvantages when it comes to use simulation, As in case of scheduhng, Ihe time

honum has a limit scope, possibly in one plant. So optlmizatlOn is a better option over

SlmulatlOn But in case of tactical planning or strategIc plillllling, time horizons arc evcr

longer, even up 10several months oryears m len!,>th

•



CHAI'TER3

COMPANY PROFILE

3.1 History of SINGER
The Singer Saga began in 1851 by Sir Isaac Merrill Singer, who invented the world's first

sewing machine The revolutionary product was the first offering and formed I M Singer

and wmpany. Tn 1867, Smger became the first multmatlOnal mdustry company and

cstabhshed Its first overseas manufactunng faClhtles m England.

Singer Bangladcsh 1,imited was first estabhshed m ]905, the company "TISa part of the

Indian sub contment. Later in 1910 two shops were set up in Dhaka and Chittagong.

Smger Bangladesh Limited Top Management, Directors, Executives and Engmecrs arc

all Bangladeshi After Emergence of Bangladesh on December 16, 1971 the company

continued its operation and in 1979 the company regIstered ltself as oper<lting company

Tn1983 the company got hsted with Dhaka Stock Exchange and offered 20% of its share

to public keeping 80% hold by Singer Sewing Machine Company (the present company).

In 1980, Singer Bangladesh Limited established a sewing machine factory in Chittagong

with production capacity of 10,000 units pcr ycar ThIS WrlS raised to 25,000 uml., m

1984. Although sewing machmcs are Smger's core business, the management reahzed

that these products alone wuld not substantIate growth for long penods. rhis reahzation

led to d,verslficatlOn into numerous product ranges. In 1985, Singer began transformed

from a smgle produel into a rnultl-products conSumer durable company fm future growth

and expanSlOn. In 1993, the company established Its new audio video plant and In 1996

washing machine assembling section. Later m 2001, the company initiated a;sembling of

motor cycle and in 2006, manufacturing of vario liSkind of wires and cable (domestic and

power cables)

The company's Corporate Office is situaling in Gulshan-1 and Dilkhusha. The faclory is

situating 111Sayar and Narayangang.



3.2 Introduced Sin::er Motor Cycle Plant

Smger Motor Cycle started LtsJourney m 2001, Basically it's an assembling plant The

parts came from China in CKD (Complete Knocked Down) fonn Only eight assemblers

and one supervisor recruited then Four/five pes motor cycle were produced per day

Only two modcls (SM80 cc & SM100-3 cc) were introduced in testing purpose. These

production areas were merged on Singer Washing & Sewing Machine Plant. The

Productton Manager of these projects was look after the motor cycle produetlOn, After

two years on experimenlthe company planed to create a large project. In 2003, rCCluitcd

mOre six assemblers and firsl time introduced a separate Officer especially for motor

cycle Then the production rate ,,'Us eight 10 ten per day, Production area also enlarges,

Because of limltation of space In 2004 the whole production unit was shifted in a

separate new productlOn floDr Dew tD market demand the company introduced two

different models (SMJ 25 ce & SMJOO-4 ec). The market demand is continuously grown

up And at present il has a Factory Manager, one Productlon Officer, one Supervisor and

"ixteen assembly crew, The produetlon capacity per day lS eighteen to twenty (it depends

on model). And produced se"en different models with thrcc different colors (red, black &

blue) wlth stylist models and effective hydraulic brakes and alloy wheels,



3.3 Production flow chart of Singer Motor Cycle

WIIU;.i(j PIlliPARA I10.';

1 TAIL UGHT PREPARATlONf---+

1'11"1'h.'1Dl.iRPREPARA"lION _I

IMPORT PARTS(CKD FORM),
M..\1D S raRE,
CHASSIS ASS'Y

III'IIR I-()RKASS'Y 1 IlliAil. WIll.il.iLPIlliPARAllON I
Ill' IIR ~1-I()CKIIlJ~ORI3l.iRAS~'Y

FRONT FORK ASS'Y H FRONT WHEEL PREPARIITIONI,
CARRURATOR ASS-Y
FNGlNF IISS'Y

luJ.iAj) LlGIl I PRl.iPARATlON----.j

IFUEL TIINK PREPARATlON~

H

PRE DELlVERY INSPl.iCT10N \4--1,
QUALITY CON'! ROI.

ROAD TEST

Ml.iTLR PRI:J'ARA I10~

RFPIIlR (lFNEEDED)

1 ACCESSORIES PACKlNG H
I
I

PACKING,
DloTACllAlJLlJ ITEMS CHECK

I
FJ."IISIlED (;()O] )8

fot-I WIND SHIELDPRI:J'NlATlON I

Figure 3 I' Productlon flow chart of Singer Motor Cycle Planl
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3.4 Stage Wise Information

01. CHASSIS PREPARATION

Part!! List

COl unit ------------------- 01

Fuse (15A) -•••••••••••__ ._ •• 01

Flasher -------------------- 01

Ignition coil ------------------ 01

Rectifier ------------------- 01

Main wire ••---•••-••••••••_ •• 01

Air cleaner ------------------- 01

Battery hracket---------------- 01

Chassis -------------------- 01

Figure 3.2: Chassis preparation

Work Direction
01. Main wire !IllIIemblesin chassis.

02, All electronic items assemble in their respective place.

Pre-caution

01. When these electronic items !IllIIemblethen need to take extra care for their accurate

position.



02. WHEEL ALIGNMENT

Parts list

Front tube

.","'OO
Front tire

Reartire

Front rim

Rearrim

--------- 01

--------- 01

---------- 01

-.~----- 01

--------- 01

-------- 01

Figure 3.3: Wheel alignment

Work DiR~tion

01. Dis-assemble tire from rim (with the help of wheel ma~hine)

02. Wheel rim align properly (with the help of wheel align setup)

03. Compressed air pour into the tube (with the help of nozzle )

04. Tube & tire assemble in the rim.

Pre-caution
01, Checking here rusting problem of wheel rim & sprocket,

02, Checking here lire & tube leakage.

03. Ensues the accurate pressure in both tire tubes

(Front tube=3.5 kg/sq,cm & Reartube=4.5 kg/sq.cm)
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OJ. REAR FORK ASSEMBLY

Parts List
Rear fork

Rear shock absorber

Rear wheel

Rear bmke panel

Drive chain

Rear indicator light

Rear fender

Tail cover

Taillight

---------------- 0 I

----.--.--.--••-. 0:1
-------------- 0 I

----------------- 01

--------------- 01

-----------------0:1
--------------- 01

----------- 01

----------------- 01

Figure 3 4: Rear fork assembly

Work Direc:tion

01. Back light & both rear indicator attach \\lith tail cover.

0:1. Rear fork preparation.

03. Rear fender preparation.

04, Rearwheel assemble with furk.

Pre-caution
01. Rear fork alignment checking.

O:!.All plastic items handle \\lith care.

r:



04. FRONT FORK ASSEMBLY

Parts Lilt

Front fender-------------O I

Front wheel---------------Ol

FrOlltbrake par!el---------Ol

Head light support--------Ol

Head light case-.------._--O 1

RefieclOr-------- ------------0 1

Ball raoer--••••••••••--_ ••••OI

Front fork---------------.--Ol

Front shook absorber----02

~,-- ..',
Figure 3,5: Front fork assembly

Work Direction

01. Front fender & Reflectonl attach with front shook absorber.

02, Steering look attach with front fork.

Pre-caution

01. As front fender is a plastic item so oarefully handling is essential.

02. Before assemble front fender please check the color of the tail cover.

28
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05. ENGINE ASSEMBLY

Parts Liolt

Engine with gear oox---------01

Carburetor ----- ---------------0 I

Foot rest----------------------O I
Engine wiring •• •••_••.()l

I
J

--'. , ._,
-----~

Figure 3.6: Engine assembly

Work Direction
OJ. Engine assembly with chassis.

02, Ground wire connected with engine.

03, Carburetor fixing in between engine and air cleaner,

Pre-cautiOD
01. Check carefully that same number of engine in same number of chassis.

29



06. HANDLE ASSEMBLY

Pam Liolt

Handle bar----------.--.-.ol

Head lighl------------------Ol

Upper bridge----------------Dl

Main meter--------------Dl

(JriJl~ ••••-•••••••-._ •••••••O:!

Throttle eable---------------Dl

Clutch eable---------------D I

Meter cable-------------D I

Brake cable-------------D I

Switch set----------------O:!

Figure 3,7: Handle assembly

Work Direction
01. Switches & grijlel'S are attached with handle bllI,

O:!.UJlper bridge & main meter also attach with handle bllI,

03. All cables connected their respective Jllaces,

Per-caution

01, Carefully check that cables are assembling theirresJlective Jllaoes,
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07. EX-MUFFLER ASSEMBLY

Parts List

Chain cover--------------OI

Magnet cover----------------OI

Gear lever------------------O I

Kick starter----------------QI
Brake paddle---.----------OI

Hom---- ------------- -------0 I

Ex-muffler ----- -------------0 I

Brake switch------------Ol

Figure 3.8: Ex-muffler assembly

Work Direction

01, Ex-muffler prepare with its clamps

02, Driving chain cover covered with chain cover

03, Magnet cover & gaar lever attach their respective places.

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

OS.Brake paddle, hom & bmke switch lIS/Iembletheir respective places.

Pre-caution
01 Check here ex-muffler & chain cover dent & nickel problem,

02, Also check the nickel problems ofbmke paddle. kick lever & ex-muffler collar.



08, SEAT & FUEL TANK ASSEMBLY

Pllrts List

Seat----------------Ol

Fuel tank---------------Ol

Rear camer----------O I

Side cover---------------02

Fuel valve- ••---.--.---Ol

Fuel tank rubber.- ••-•••Ol

Fuel tank lock----.----Ol

Figure 3.9: Seatand fuel tank assembly

Work Direction
01. Fuel tank lock & rubber attach with fuel tank.

02. Side covers fixing with side cover frame.

03, Assemble rear carrier, seat & fuel tank.

Pre-caution

01. Check here fuel tank & rear carrier dent& ~int problem.

02. Verify here side covers paint & damage.

03. Color matching is essential.



09. PRE-DELIVERY INSPECTION (PDI)

The (oUowina items are cheek in the~e section

01 , Lock operation

02, Fuel tank defect Such as painting,

denting, stickers & logos.

03. Rear wheel alignment

04. All painting parts & its shining

05, Wheel treatment (Front & Rear wheel)

06, Ex-muffler leakage

07. All lights, switches & hom operation

08, High & low beam function of head light

09. Techno & Speedo meter function

10. Chain operation

II. Brake opellllion

12, Fork check

13. Engine oil

14. Kick & self starter operation

15. Gear shifting opellltion

16. Clutch adjustment

17. Tire pressure check

18. Accelelllting test

19. Tools check

20. Shock absorber test

21. Tum light test

22. All electrical items

23. Visual broken check

24. Cleaning of the motor cycle

Figure 3, 10: Pre-delivery inspection



10, QUALITY CONTROL TEST

It's a computerize teltinll machine. The followinll parameters are cheek here

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

02, Acceleration test (bow many second it needs from 20-50 klnlhr)

03, Speedometer test (when meter speed 40 kmfhr then what's the real speed)

04. Brake force (front & rear wheel)

05, Alignment ( front & rear wheel)

06. Brightness of headlight (cd)

07, Sound intellsity of hom (dB)

08. Visual inspection.

Figure 3.11: Computerize quality oontrol test

If all the parameters pass satisfuetory then the motor cycle goes for packing. Otherwise it

goes for repairing.



11.WIND SHIELD PREPARATION

Parts List

Organic! wind shield glass-------------O I

Wind shield cover-------------------Ol

Decorative cover---------------------oz

Connecting block ---------- ---------- ----02

Stlijl••••••••••••••••••••••••••---------------02

Show Iight- ••••••••••••••••••••••••• -02

Figure 3.12: Windshield jlrejl3Tation

Work Direction
01. Wind shield glass, strijl, connecting block, show light all a.reattaching with wind

shield cover.

02, After PDI and before packing it assemble in motorcycle.

PrH:aution
01. An are plastic items, so bllDdlethose items carefully.



12. PACKING AND DELIVERY

Parts List
Offtape--------.- ••As required Battery--------------Ol pc

Packing paper----- •••As required Battery water--------Ol bottle

Packing rope---------As required Tools------ •••••••-.-OI set

Polish cream--------- As required Looking mirror- ••--02 pes

All documents--------Ol set (Owner's manual, warranty card, emergency card, LlC

document, registration form)

Figure J,13: Motor cycle packing and delivery

Work Di~ction

01, Fixing battery to its accurate place,

02, Looking mirror, blIttery water packing.

OJ, Clean fuel tank, meten!, head light and indicator lights using soft cloth then polish.

04, All paper documents hang on motor cycle.

Pre-caution
01. Check carefully all detachable items. Liklliogos, key, battery water, tools, kick lever,

looking mirror, reflector lind lube oil.

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 a specific job. If we don't know the actual time for specific job then we

can't foreC!\llt our production schedule.

Figure 4.1.a: Time study analysis

SOLUTION
SllIdy every operational time. 'A' grade assemblers (03 persons who have 12-15 yellJS

experience) operationsl time is Idol, 'B' gBde assemblers (07 persons, who have 4-6

years experience) operational time is standard & 'C' grade assemblers (06 persons, who

have }.3 years experience) opemtional time is below standard Try 10 'C' grade

assembler's move into 'B' grade assemblers.

Say, 'B' grade assemblers take 15 roms for a specific job bul'C' grade assemblers take 22
roins fur the same job. The following actions take for bust-up him

a) Use special service tools

b) Introducing automation concept
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c) Reduce his movement time

d) Take extra care about his perfonnance

REMARKS
Due to smooth 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 miru;,

Table 4.1: Productivity analysis

Operation
'.to
Autcmation
Manual

Motor cycle
comnJhr.,,

AllIomaUon IInllty1ls

I
AulDrn,lIcn Manual

Figure 4.1.b: Operation mode analysis



4.2 Line Balancing

PROBLEM
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 production can't

come out. So in a 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 llSsembly, c) Engine llSsembly, d) Handle assembly, e) Ex-muffler

assembly, f) Fuel tank assembly. If the operational time of each sElClionis not uniform

then smooth production can not occur. So the line has to be balanced,

The following actions take to balance the production line

a) Counting the operntional time ofevet)' stage

b) Distribute equal time consuming parts for assembling in every stage

c) Using partial helper in critical stage (like rear fork, handle assembly) & hard labor

stage (like engine assembly).

d) Distribute same grade assemblers at different stages in production belt

e) Damaged & wrong supply parts never array in production line.

£) Introduce overlapping work to save time.



REMARKS
Proper line balancing can ensure smooth production.

Table 4.2: ProduetiYIty Improvement

line balancing

V•• r

Figure 4.2.b' Productivity improvement status

Before balancing the production line

Time ,(min 14.18
o tionalS e Rear Fork
No, of 0 moors 1

9.2S 10,39
ront Fork En .

1 2

Total

9.12 13.S3 l1,4S 67.92
Handle Ex-muffier Seat & Tank
2 I 1 8

-------.'

After balandna: the production line
Total

ime Roo. (min) 9.14 9.2S 9.28 9.12 9.0S 9.18 ssm
Operational Stage RearFork Front Fork Engine Handle Ex-muffier Seat & Tank
No. of 0 erators 2 1 2 2 2 1 10

•
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4.3 Automation of Production Belt

PRom EM

Automatic production belt guar rented a smooth operation. H the production belt manual

operated then comparatively a slow production rate than auto belt.

Figure 4.3.a: Auto production belt

SOLUTION

a) Adjusted the production belt at running condition.

b) The belt runs at few minutes and then stops at few minutes automatically.

c) Stopping and running time ll.l~oadjusted at certain slow speed.

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

Table 4.3: Auto ben production



Figure 4.3.b: Automation analysis

4.4 Assembler's Grading

PEOBbFM
Due to achieve high production assembler'. enforcement is ne<le:1sary.If IW Clll't extnlct

the fun workins capacity from lI$Semblers then it is Vet)' difficult to rw:h soa! with

limited rnanpo~.

I

.,,,,,,.-_..--------~.__ ....---_.-~.._ ...-._-

.w ••.__ ,- _.,_.•••...-- -

Figure 4,4: Assemblers lUSe5smenlnotice

"
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SOLlmON

In every end of monlh we do assemblers penormance ~ment. Top five performers

annollJlCe in official notice boanl. In quarterly the best performer will set a prize. The

performance based on following plUllmeten:

a) Knowlodge of work

b) Accuracy &. reliability

c) Quality ofworlr.:and,peed

d) Genen.! intelligence

e) Punctuality &. attendulce

f) Acceptn.llcc of =pomibility

g) Job attitude

h) Team work

REMARKS

The efficiency ofwork force i, higb. Very effective policy 10motivate anemblen_

4.5 Working Time Control

PROBI.EM
Our working time stan from 8.00 am and end al 5.00 pm (10.15 am 10 10.30 am ~ tea

brMk and 1.00 pm 10 1.30 pm ~ lunch break). Total 8.00 hour v,'orldng lime i, our hand.

So proper utiliution ofworldng time can improve the productivity.

Figure 4.5,11:Time card

"



SOLUTION

Vel)' strictly controlled assembler's entry & exit time, Tea & 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 punctual his duty. And we get maximum amount oftime to work.

Table 4.4: As&amblalllieave status

Paembl.~ Leue Control

~
~
~

I"'"1,~,~
~,- "'" = "'"==~"

Figure 4.5.b: Assemblers leave status



4.6 In House Training

PROBLEM

Very few assemb1ers (5-6 persons) bave no past experience about motor cycle

assembling. For better performance proper training is necessary.

I

r

Figure 4.6: In-house training

SOLUTION

The following action took for in-house training:

a) Assign new comers for a specific job location,

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

c) They will stay at their stages for a long time period (3-4 months),

d) After then they will inter change their job location and teacb them each other.

REMARKS

Very quickly new assemblers learn their jobs in multi stages,



4.7 Senicel CU5tomer CompJlin Anllysi5

PROBLEM
Quality meon, QlStomer satisfaction. So we ana/ysi, the customer complain in monthly

and try to solve it

_.
'"

...-..'" ...-....-•_C'''' ••~"""__•.••.s-__
~.t_;;.".----,,~-- •

'- .•.
- lit

Figure 4,7,11;Customer/!eMce complain analys~

SOwnON
Proposal to make II "Motor cycle performance oommittee", First Wflek of ~ry month

the1e will OOI1duetIImeeting. The following lIetiviti", done by the eommittee;

II) Anal)'!is service oomplaiM in production point of view,

b) MAke IIquality improvement report and!elld it to supplier,

REMARKS

Quality improved, RecI~ repairing wtIn.: so productivity high.

Year 8IIrv1co

"""'"2007

"'"

••



Service Compllent st.tu.

"-"t. 12

I':
! •
~ ,

o
20W 2005 2006 2007 2006 2008

Figure 4,7.b: Service Compliant Analysis

4.8 Control Total Preventive Maintenance (TPM)

PROBLEM

In motor cycle production floor there are few technical accessories which are directly

utilizefassis1 in production. If these machineries items are not work in time then

production will delay. Such as:

a) Motor cycle assembly belt

b) Quality control tester with computer

c) Exhaust gas analyses

d) Drill machine (hand & bench)

e) Grinding machine (hand & bench)

f) Air impact wrencltf pneumatic gun

g) Welding machine

h) Air compressor (for assembly line, I.~ hp,)

i) Air compressor (for paint booth, 0.5 hp, 10 kgtsq.cm)



• •.-- --_ - .~'to:=_."

Figur~ 4.8: Total preventive maintenance

SOWDON

Maintain Total Preventive Maintenance (TPM) schedule. The maintenance \\fOrkdone

after wolking hour Drholiday.

REMARKS

Due to machineries fault, no production loss happens.

4.9 Proper Storing of Complete Knocked Down (CKD) Parts

PROBLEM

If the CKD p&tS are not in proper lltoring then incrmse the IllllOUIIt ofdftmage items. As II

result more repairing work will needed, so productivity will slow.

Before implementBtion

"

Implemented (Wheellllck)

•



Figure 4,9,a: Raw mllterials store
SOLUTION
Making racks for storing knock down paJ'tS.Each rack is assign for speocificparts. This

will help to find out easy & proper storing.

REMARKS
Reduce damage parts, reduce repairing time. So productivity high,

Table 4.6: Status of Unbalance Motorcycla

_ oIU1_ •• MoIorqdo

••g
I:.M,..
•
2000 200Il 200Il :lOO1 200Il 200Il

'-
Figure 4.9.b: Status of Unbalance Motorcycle



4.10 Improper Placement of Air Impact Wrench

PROBLEM
The position of air impact wrench was not suitable for using anllSSembler. It was placed

in his back. Again and again he turned his body back & collected the gun, So he felt tired

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

Implemented

Figure 4.10: Suitable position ofair impact wrench

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

REMARKS
Fatigue does not come on his job.

4.11 Reduced Tool Setting Time

PROBLEM

In each operational stage there were huge nuls & bolts to fix, Several sockets were used

to tight them in both sides, If these sockets were changes in regular order then time was

killed.



SOLlDlON
Usc an extJ1lll5semb1ef in oppo~ite side of main .ssembler. Try to work JIlUllllel in two

motor cycles. Al the same time two assembles work lWOsides.

REMARKS

Time is saving due to exchange soekels.

4.11 Engine Corry Easier

PROBLEM
In earlier 3~-40 kgs engine was carried &. lifting manually. To epply elctJ1leffort

lI.!Isemblers(ell tired 10wori.: in lhis section!lO everyone IT)' to .void in lhis mgt.

Before implemen1:J.tion
" ttd

Implemented

Figure4.12.11: Easier engine carrier

"



SOLUTION
Now use height adjuster tally to carry & lift

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

Table 4.7: Engine carner implemented

••
•

I•••plo •••• nt.tlon 010\;10

Figure 4.12.b: Engine carner status

4.13 Wheel Balancing Setup Adjusted

PROBLEM
Wheel balancing (dynamic) setup was not comfurtable use for an assembler. He felt pain

in his backbone after worked long time. That's why every body tried to avoid in this

stage.



Before implementation

Figure 4.13.8: Wheel balancing setup,

SOLUTION

Introduced height adjustable evolving chair

REMARKS
Fatigue does not come on his job.

Table 4,8: Wheel balancing setup

wIlIel b,danclng letup

h"l'*MralIOn Bolo" Arhlr

lmpllmlntltlon blul

Figure4, 13.b: Wheel balancing setup
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4.14 Introduced Paint Booth

PROBLEM
Some times we found scmtch on fuel tank, side cover. front & ~ fender. This loolul

inde<:ent in a new bike. Earlier then these types of problem solved by local worbhop.

Because of their serilll maintain. time was killed in production floor & expensed ~ high

also.

Figu", 4.14.-: Paint booth

SOLUTION

Introduced a paint booth in II comer of produClion floor. And .ppointment II repair

teehnieil\ll who !1M knowledge: about welding, painting.l: genen.l ",pairing.

REMARKS

Cost economic: 8: time is Sllving for repairing time.

Tllble4.9: UllIzlltlonof PllintbooItI

~ Requ!* (dey)
•2.5

"



lnIroduc>1l1 _ 9oo\lI
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Fijp=4.l4.b: Painl booIh SIllIUS

4.15 Production Time (man hour) Analysis in Monthly Basis

PROBJ.EM
In earlier ~re was no record keeping in time !heel or production mIIll hour. 11 was

difficuh 10 analysis the mln hour per motor eyele in monlhly basit. So teIlm perl'onnllnce

WIl5 not evahulled.

--_._ .•.~_._ •...,._ ..•.~- .,~"'"--.-.- --,..

Figure 4, 15: Man hollf caleulation sheet

SOurnON
Introducing monthly SlIltemenl sheet. The analysis pIll'Illlleten ate:.) aCMI working time

(exclude leave &. mllterial waiting), b) aetllal declare production, c) raw materials $1lI1W

(modtl wise), d) finish goods 5IlI1U1(model wilt), e) direct &. indirect mIIll hour, f)

lummlll'y or whole month &. year to dalt.

"
.,



REMARKS
It is ClISyto know !bout the llSsembleT's performan<:e in monthly basie (model wise). Say

in yMr 2005 the actual nan hOl.lf\IlIlIS8.2. And in year 2006 the aettW man hOl.lf6,7. So

tellJJlspeed increase that means produetion will higher.

4.16 Create Special Seniee Tool for Spec:ific:Job

PROBLEM
There was no speci!l tool fOf special job. It \IlIlISdifficult fOf ~ assemhler to done a

critic:aljob in a usual tool in a limited IllllO\1D.tof time .

• •

Figure 4.16,a: Special service tools

SOLtmON

To make special selViee tools fOfspecifiejob.

REMARKS

Now it is ClIsytOdo thejob in precise lI1llllIIeTin limited amount of time.

Tabl$ 4.'0: AdMlIes of apedal aefYlcll•••
Year nne 8lIwd r1

"'" 1200lI 125
~7 ,~
200lI 2

"
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2ODol :IIIal 2005 2IlOT :IIIal .COll

'-
Figure4.16.b: Special service tools activities

4.17 In House Calibration of Machineries

PROBLEM
All machineries in motor cycle production floor there was no calibration fiwiiilies. 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 calibration

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

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

Audio video).

REMARKS

Correct torque used illl'llllpective places.

51



4.18 Work Accountability of Assemblers

PROBLEM
There ~ no work accountabilities in assemblm. Each assembler worked their own

experience. Have no responsibilities. traces & accountabilities. So very difficult to find

anybody (or his specific mult

----,----,-----.-~---

---~_ .._-
.•• 1..••.•••-:::_ ••

.::-.":"'::;C:.k " .•
.~::.•.~-•..-----

-
-

-
.~.-,,----------
~~..._.~~_.' ~,._"_ .---_ ..

r"="'''~'~'~'~_:'--..~'H:':''. .
•••.

Figuftl4.18: Pre-quality control card

SOWDON

Introduce new PQC ~ Quality Control) card in evrty stllges. After completed his jobs

each IWeTTIblerBignthe card in its ~peclive plllDeand pa$s through the next stage. When

he sign (or spec:ific motor cycle (engine b. chassis number regis~ with date) he has

responsibility to done the work in perfect. Other wise he can nee easily and win be

punished.

REMARKS

To reduce the mistake in production. As II result, needed minimum lime for quality

control & repIliring section. So delivery will be smooth.

I



4.19 Assembler', Leave Control

PROBLEM
If one llSSemblertakes leave (unnecessary casual) then other 15 assemblers need around

extra 30 mins to makeup his duty. So productivity loses Due to smooth operation

assembler's leave must be controlled.

SOLUTION
Assemblers casual leave are strongly discoulllge. Motivate them to presoot at plant

regularly by month ending assessment & annual increment Disobedient assemblers face

in official show cause.

REMARKS
Tendency of casual leave reduce gradually. We get maximum present, maximum

working time. So productivity will improve.

Table 4.11:Assembler.>leave OOIllro!

ABIlDmbleraLeeVfl Control

Figure 4.19: Assemblers leave status .,
o



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 to learn all the items in all models,

SOLUTION
To specialize different items in different assemblers. Rearrange lISSembler's setup in

different models. So they can handle their jobs comfort.

REMARKS
Reduce operational time in different models. Productivity improved,

Figure 4.20: Model wise assembler's set-up



4.11 Smooth Supply Chain (External)

PROBLEMS
Supply chain of External (overseas) is very essential. If we don't forecast our raw

materials transfer 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

production floor. First case productivity loss and the second case raw materials damage.

SOWIION
First identified the sales target in model wise then UC opened for CKD (complete

knocked down) parts in regular ordered from filClOry.

REMARKS
Reduce raw materials damaged and improved productivity.

Table 4.12: Supplychain anaiysls. external

YelIr M•• rIaIW.ltln
2005 48
2006 21
2007 17
2008 12

8uply Chain, External

•,~
Ii~
"
o-

Figure4.21: Supply chain, external r~
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4.22 Smooth Supply Chain (Internal)

PROBLEMS
Supply chain of intemal (raw materials store to production) assurance a smooth

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

Proper supply chain technique can protect the production lose.

SOLUTION
Issue raw materials from store in a systematic ways. Calculation leading mctor, issue

time factor.

REMARKS

Smooth supply chain insures high productivity, reduce damage ofCKD plll1ll,

Table 4.13: Supply chain analysis,loIarnal

Supply Cheln, Internal

,]
.,s J- .r 3,5. ,

i" 2,5. ,
! "F ,,.,".1 _

~ 2005 200Il 2007 2006 2009

y•• r

__ lmoS.v.
(HoIJrIDoy)

Figure 4.22: Supply chain, internal
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CHAPTERS

RESULTS AND DISCUSSION

5.1 Productivity Analysis

People are engaged in various fields of ewnomic activities like fiums, non.farms, mills,

factories, hospitals, banks, schools, offices etc. to earn a living by producing good and

services which is required by the community, The inter-relationship of all these economic

activities is called an economic system which caters comfort and well-being of

individuals. Tn order to produce goods and services resources in the form of man,

machine, materials and money are required. And the mOTe efficient use of the resources is

ensured the more goods and setvices will be produced. By this process of efficient use

and effective utilization of resources the economic system can attain self-sU5tain growth.

And in filet 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

a) Time study analysis
b) Line balancing study
c) Auto production belt
d) Smooth supply chain.
e) Proper in-bouse training

Productivity = OutputlInput. This is a general definition of productivity. Depending Oil

type of output and type of input Before classified last fewyears production shown:

Tabla 5.1: Dele foryearlyproduction



v..rIyProdueUon

'"".-•l=,~.
.I---~---- Vn,

I__ TotoIFtO(ti

Figure 5.1 : Yearly production,

Productivity may be classified as

a) Factor productivity

b) Partial productivity

c) Total mctor productivity

d) Total productivity

An example (say, one pc of motor cycle) ofall these kinds of productivity are furnished

here for Singer Motor Cycle Plant with the following data for a given period.

D."
Ou ut
Lob",

Materials

eMl
75000
312

28000

D•••
Caital
E

Other ex enses

Cost k
42000

"100

Output 75000
a) Laborproduetivity = ------ = .-------- = 240,38

Input 312



Tabla 5.2: Labor productivity Improvament

Year

200""'"'2005-2007
2007-2008

1m rovement
15.61
12.48
9,79

Proctuctlvlty Imp •••.••••menl

""-"e"
1'~, .
f •,,,1-- _

z=.20011~200'1 ~.200s

•••• on 01 1'0'"

Figure 5.2: Laborproductivity

Output 75000
b)Martial productivity= ----.- ••= ••••__••= 2.69

Input 28000

Output 75000
c) Capital productivity= = .----.0-00 = 1.79

Input 42000
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Tabla 5.3: Ovar time analysis

1m
i'SIlI I OIor_(I>o"~1
•I,•
•
•
2000l 20115 :zoo& 2007 :zoo& 2DJII

Y••,

Figure 5.3: Over time analysis

Output 75000
d) Energy productivity = ------•••= ----------= 1500

Input 50

Output 75000
e) Others productivity = ------••••= ------- = 750

Input 100

66



Table 5.4: other i:ldlrecl activiijes

OIIler Indlnllll ActvItI ••

V•• r

Figure 5.4: Other indinlet productivity

Total output
f) Total productivity = •••••••••_.__•••••••••••••••••••••••••••••__ ._••••••

Labor+ Materials + Capital +Energy + Others

75000••............ _ _.__ .
312 + 28000 + 42000 + 50 + 100

= 1.065

67
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2007
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Table 5.5: Data foryeerty productMty

'-Y'H;;;,-r-- •••"";_:;;•••;,~"'------'
Motor c Ie

7.ee
e.os
s."
s."

Man-hour calculation

••,

j ~
:IL---~~
200'1 ~ ~ ':l!J01 2006 ~

I---Mof>-hOU'! MotorI
cyclo

Figure 5,5: Man-hour calculation

•
;\~."" ..



5.2Method of Improvement of Productivity

a) Total preven\lve mamtenance
h) Raw materials store
c) Suitable position of air impact wrcnch
d) Time cwnomic workmg process
e) Easler engme carrier process
f) Wheel balancing set-up
g) Paint booth
h) Special service tools

Productivity ~ Output/iuput. By usmg this model of Outputiinput it appears that there

are five p,,"slble ways in which productivLty can he improved;

a) Reduce Cost:
This is possible whcrc output remains constant by input is reduce,

Example.
Year 2005 2006 % of chan •

Output (motor cycle 1993 ]993
Input (month) 12 5.30 (-) 55 83
I'roducllvity 166,08 376.04 126.42

h) 1\L1J1ageGrowth:
This can occur whcn there ISshght increase IIImput but at the same timc a larger increase

in output is achIeved

Examplc'
Yea'.

Output (motor cyclc)
Input (asscmblers)

Productivity

2005
1993
n

15231

2006
4461

]6
278.81

% of change
123.83
23.08
83,05

•



c) Work Smarter:
This is a situation where mput remainS constant but there is an Increase m output

Example'
Year 2005 2006 0/0of chan ,

Output (motor cycle 1993 4461 123.83
Input (month 12 12
Productivity 166,08 371.75 123.83

d) Work ":fficiency:
This i~a case where there is a reductIOn in Input yet at the same time there is an increase
in ontput

Examr.le,
Year 2005 2006 % of chan •

0" ut motorcycle) I 1993 3656 83.44
Input (month) I 12 10 (-) 16,67
Produclivity 166,83 I 365 60 119,15

e) Pare Down:
A large reductIOn in input can result in inercasmg productivity as there is a only slLght
reduction m output

Example',
Year 2005 2006 0/0of chan •

Output (motor cycle) 1993 1811 (-)9,13
Tn ut (month " 5 - 58.33
Productivity 16683 362,20 117,12



CHAPTER 6

CONCLUSIONS

In this thesis "rork, productIvity of Smger Motor Cycle Plant and its quality tried to

improve. Actually it's a contmuous proccss. Sult it has enough opportumty to grow up,

Here focu~ on following three session's data (Like 2005-2006,2006-2007,2007_2008)

U!lhzation ofpropcr production management and proper quality assurance can developed

a production floor day by day AchIevements of the thesis work are shown in CaSehy

case basis:

F"st comc quality, Quality means customer satisfaction. A cu~tomcr satLSfaction comes

when the process of the product is quahty, So process implemcntation is the key

objective ofthLs thesis. Proper line balancing, time study and effective m-hou~e tram Lng

can gLve a quality process. And a quality process can gIves qualrty product. After

studying !he each operation hme the productlon line should be balanced. The assemblers

must aware of these For this reason they should tramed properly.

The pnce of the product must be reasonable for customer. So production cost should be

optlmized, Reduce wastage of raw malenals and curtailing ovcrtime can easily save the

production cost. Proper handling of raw materials during the productIOn penod then

minimum brake down can achieved, And to avoid overtime, perfect time management is

very essential.

In a line prodllCtion each assembler \vorks in a particular onc job, Aftcr complete the Job

it passes m ncxt stage, Everybody has a ~peclfic job And they are very expert on these. If

some one has disconnected or leave for few days then very difficult for others to

CC1ntinuesthe job in same expertise So multi hand expertise is essential for the vacant or

absent post. Most of the assemblers are tramed and pIckup them m multi purpose used

Every year has few unbalanced motor cycles which create for short or damage of the

pans, Th,S unbalanced motor cycles increase the over head of the production floor due to

I

•



loss of inventory So unbalanced motor cycles should be balanced by local fabflcatcd

parls or bought from overseas.

Tn an a;sembling plant no Lmprovement can possible without manufacturers So service

feedback is hclpful for further improvcmcnt or modification. Collccted customer

complaint from service center and analyzcd their justification and thcn mformed to

manufacturers to modify, To achieve this target a motor cycle performance commIttee

also formed

Supply cham of External (overscas) is very essential If we don't forecast our raw

matenals transfer to finLsh goods then either thc production floor wait for raw materials

or huge amount ofraw matenals compact in slore. So Identified the sales target In m~del

wise then LlC opened for CKD (complete knocked down) parts in regular ordered

Supply chain of Internal (raw materials store to production) assurance a smooth

production especLally III model change, Smooth supply chaLn insures high productIvity,

reducc damage ofCKD pans,

emally the main obJecllve oflhis thCSISv.nrk to improvc the productivity of Singer Motor

Cycle Plant. It is the ,urn of all above activities, If follows the quality production

processes, reduced product",n cost, producc quality product, minimize the holding of

unbalance motor cycles, ,ave the wastage time and ensure the smooth supply chain then

producllvity improved automatically The result IS productivity improved from 7.88

"-rlmotor cycle (Ill 2005) to 5.25 hrlmotor cycle (In 2008), It is possible lo do beller In ~

next, II's a continuous improvement process.

n
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