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ABSTRACT

To inerease thc productivity of quality products is the main target of an apparel company.

There arc many problems in apparel company v,'hich hinder the higher productivity.

Unskilled ",orkcrs, absence of regular training of workers, absence of engineering

knowledge and engineering management, "hieh are directly related to production and the

di,inelination of higher authority to implement the engineering management and

engineering tools to increase productivity, are the main obstacles in production sector of

upparel c{)mpany. Irrelevant persons, who are placed in relevant place to control

production, think that daily production rale can be easily increased by their stubbornness,

\\ihimsicality and exercising of power "ver workers.

In this thesi" an experimental investigation has been carried out to find out the factors

which directly eontrollhe productivity, During the investigation allention is eonee[ltrated

on how Time Study, W\1rker Rating, Method Study and Line llalanee influence the dail"

production rale. It has been found that if regularly Time Study, Worker Hating, Method

Sludy and Line Balance is conlinued and these results are properly implemented then

daily production rate increases up to a satisfactory level with the same efficient workers,

same machineries and same technical fucilities. It is also found that implementations of

lhcse engineering tools not only increase produdivity but also decrease defects rute of

products, fatigue of workers and opporlunity I"ss.

-xv-



CHAPTER ONE

INTRODUCTION

--

t.t BACKGROUND

To be successful in today's business environment, organization must pay attention 10

quality and productivity. Every business today wants to bave quality products and

services and by that they mean products alld services that are better than average, perform

to [he level needed, and arc affordable. Quality is one of the most important way, by

which industry can add value to product and services to set them apart from those of a

competitor. At one lime managers believed that there was an inevitable trade-off between

productivity and qualily. They thought that the two were diametrically opposed-that

increa8ing one meal decreasing the other. filiI today, orgllni7ations com.ider [haL

productivity and quality as the two sides of the same coin-one that can increase profits

and builds customer loyalty. [I]

There is a clear relationship between quali!y and productivity. Generally, when quality

increases, so will productivity, because waste is e1iminaled. The amount of inputs

required to produce outputs is reduced. So productivily increases. This can happen as

long as the individual or group of individuals is willing to exert effort and ha, the

eapabilily 10achieve the quality productivity levels desired. It is the operation manager's

la,k 10provide lhe fadlities, tools and desire or motivation to do so. [21

1.2 PROBLEM STATEMENT

Quality i~ a cuslomer. determination, not an engineer's determination, not marketing

determinution or u generai management determination. It is based upon the cu,tomer's

actual experience with the product or service, measured against his or her requirement,-

stated or unstated. conscious or merely sen<;ed, technically opcrational or entirely

subjective and aiways representing a moving target in a competitive market. Product and



servlce quality can be defined as, "The tOlal composite product and scrvice characteristics

of marketing, engineering, manufacture and maintenance through which the product and

servicc in use wili meet the expectations of the cu:.tomer". Some other terms as

reliability, serviceability and maintainability have sometimes becn used as definition~ (If

product quality. [3] The product must perfoml its intcndcd function repeatedly ovcr its

stipulated life cyele under intendcd environments and conditions of use. So it must have

good reliability. It is also of overriding impmtancc that the product must be safe. The

product must have appearancc suitable to customer requirements. So it must have attract

ability. Quality is the total customer-satisfaction-orientcd concept. [4]

The Bangladesh cconomy, which is highly dependenl on readymade garments sector, is

now providing opportunitie, to the talented Bangladeshi cntreprenellr.' 10 eompcte in

cxport market with quality goods. The apparel exportcd to other countries from

13angludesh arc showing ever incrcasing trend,. But thc readymade garmcnts sector is

now facing new challenges at the 3dvcnt of WTO, seems to have partially suceccded in

sustaining its progrcssive performance by increasing the level of quality. But ganncnts

companics of India, China, Sri-Lanka and Pakisull have dramatlcally improved the level

of quality of rcadymade garmcnts sector in order to maintain (he laternational standards

of quality. In comparison with thcse counlries, Bangladesh is lagging behind in quality

and productivity sector. Quaiity, Competitiveness, and Efficiency are iargely ignored by

the manufacture"" of apparel in llal1glade,h. The output of the apparel industry in

Banglade<;hi, typificd as low cmt, low vaiue added and poor quality.

DUI'ing the last decade, there have been several changes in the international trade

agreement, for apparel products, which are generating new ehallengcs and 0PPOltunities

for the export-oriented 3pparel industry of llangladesh. Bangladesh economy in

as>ociation with low labor productivity, a low efficiency of the workers, lack of eft1cicnt

inli-a,trueture , low level of investment; lack of opportunities on the job training, lack of

knowledge and awareness of the management about productivity and qillliity are

intensifying the internationaliy originated challenges. So it is necessary for (he

readymadc garments industry of Bangladesh to develop a sl3ndard framework for some

-2-



functions of quality and productivity to mainlain the intcrnational level of standard" of

quality to m~el the changing needs of all the cu"tomcrs.

Application of industrial engill~ering tool" and techniq\le~, such as motion and time study

job shop scheduling, etc are totally absent, though these tools C<lnhelp in inerea,ing

prod\lctivity. Although there arc ,cveral rea."m, behind these, all can be attributed to lack

of knuwledge and awareness of the mallagement about prod\lctivity and quality

improvement tools and t~chnlques. Additionally. quality and pmduetlvity are dosely

inter-linked. Improvement in quality automatically increases prud\lctivlty, bccau,e poor

quality llot only means wa-;lage of productive time, but also wastage of material. The

main i,sue is to analyze the ca-;e-speeific situatioll of productivity and qU3lily i,sues alld

parameter, that arc affecting a particular case. [3]

The company undcr consideration, located at Falullah. N3rayangollj, is a big composite

garment, orgalli.mtion, having partial vertical integration. Thi, project aims at analyzillg

and subseqllently suggesting appropriate tools and techniques, and providing guidelines

us to how to appruaeh implemelltation.

1.3OBJECTIVES:

The main objectives of this st\ldy arc

1. Analysis of current productivity alld quality scenario, worker skill rating.

2. Time study of selected group of products and develupment of faci lity layout.

3. Line balancing.

4. Allalysis ofrcjcction/ defect ratc alld rea.~{}ns.

5, Suggestion" for interventi,ms required.

The main outcomes of this study are; I) Skills inventory, 2) A model for quality

improvement, 3) Set of gllic!elincs for improvement

~3 ~



],4 METHODOLOGY

The steps of the methodology for the snldy are:

I. Analysis of overall valuc chain.

2. Data collcction from the sewing floor and human resource department.

3. Worker raling and time study.

4. Development of skill inventory.

5. Application ofsuilable technique for facility layout and line balancing.

6, AnAlysis of situations for quality control, idcntification of quality characteristic;,

7. Development of a model for quality improvement.

8. Suggestions for implementation,

-4-



CHAPTER TWO

LITERATURE REVIEW

2.1 QUALITY PRODUCTIVITY STRATEGY

Improving quality h one important way to maintain a competitive position in toda}',

market,. Quality can be promoted to eu,tomer, and employees. Con~umers want qual it}

products and services and employees at all levels in the organization like to be associated

with a winner. Most peoples a,sociate hIgh quality with a winning competitive position.

Ahhoogh emplo}ees may baik when thcy are encouraged to work more productively.

very few, ifany, will argue with quality as a goal. [2J

From an economic pro'pective, when quamy is emphasized and sub,equently improved,

wa,te is decreased or eliminated. Hours are not wasted by reworking products. Matcrial

is not thrown away. Operation co,t is reduced. As a result productivity increases, At the

;ame timc, the cll~tomcrs receive product, and services that are "fit" for u,e. Moroovcr,

prices can be iowered to share lhi~ productivity gain \vith cuslomers, thereby ,limulating

an increase in the firm's market ,hare. Alternatively, the higher quality product can

command a premium price and tcmporarily secure a market niehc. Market niche is often

temporary ,ince high price invites competitor. To employees these results mean inereascd

job security becau,e of sound competitive po~ilion. Organi7,ulion can benefit higher

overall profits and improve asset utilization. In short, high quality can make everyone a

winner_ a mes,age ,,,me firms and manager, seem to understand helter than others. [2]

The busines~ world hU8witncssed a changed in the trend and fashion "fbusiness illlh~

21" century. Quality ha, become a common norm f"r ~ueec,s in bll~iness .The qualily

revolution began in Japan after World War II and ha~ now spread to North America and

other part, "f the world. But the Jevel of success in Japan and other countries differ

~5 ~



significantly. It is partly becausc of difference in organizational culturc and

organizational behavior. [5J

Quality emerged as a major factor in buslncss success after World War 11.when Japanes~

Quality emerged as a major factor in business success aner World War Ii, wh~n Japanesc

opted f()f lighting in two Ironts- quality and price. Prior to this, the US business

organintions tended to focus on only price, quality being a distant "econd Jactor. The

success of Japanesc changed the whole complexion of business in the world. Peoplc

slartcd realizing th~ utmost necessity of quallty as the primary ~ueeess factor. in fact- the

Japancse injected a revolutionary idea that increased quality means decreased co,t, a

completely opposite idea commonly prev<liling those days, even partly now-a-day'>. Thc

Japanesc got an upper-hand, by taking a significant lead in the world business and

capturing a significant share of U.S market. Thc perceptions about quality among Japan-

nsc and tile counterpart US manufacturers vary widely, in fact, it is a b<lsicdilTerence For

example, while muny U.S. companies measure poor quality in terms of defeetivcs per

hundred, many Japanese finns have <Ichieved such a high level of quality that they

measure poor quality in t~rms of dcfective~ per million units produced. There may be

conflict "I' interest in two purametcrs _ cost and quality. rhe main themc is \vhcther the

customers 'valuc' the servic~ (performance) ()btuined from the product against the price

tlley pay. A balance between thc price and performance of the product is the focal point

of ' quality'. [5]

2.2 QUALITY MANAGEMENT

Quulity management should be in every manager's vocabulary. All managers should be

thinking about how every organizational process can be conducted to provide products

and serviccs that are responsible toughcr and tougher customer and compctitive

standards. To be sucecssful in today.s business environmcnt, organizallon must pay

attention to quality _A quality rev()l\ltion is truly afoot in business today. r 1]



-- -
There are hosts of opinion as to how 1\) define quality. Traditionally producers think

about quality as a determinant of producers, more specifically determinant of engineers

and marketing professionuls. Bul the new concept of quality differ.' here. It dctlncs

quality as a determinant of customer, more specifically level of customer's sati<,facl;on

determines level of quality. I3roadly speaking. customers want see a result from the

product or service whm they pay for. [5]

Quality is defined by many persons in many ways. Quality is the totality offea/ures end

Characteristic, 01"a product or services that bear on its abilily to satisfy stated or implied

needs. [81 In general quulily refers to the characteristics of a product or ,ervice that

defines iL;; ability to consistency meet or exceeds customer expectations. The

characteristics arc added to the produci or service though out its value chain, right (imn

materials procurement, up to customer use. As such, all the deparlments of an

organiLation have some rules to play in determining quality of the product or service, [5]

Some others have defined quality as "Fitness for use" which typically means its

perlormanee, conformance, safery, durahility and reliability. [5J

Qualiry of a product is determined hy the following factors:

I. Well.knuwn namc.

2. Wurd of mouth.

3. Past experience.

4. Performance,

5. Dur,1hillty.

6. Workmanship

7. Price.

8. Manufacturer's reputation.

Cuslomer is influenced by the following factors of a producl:

I. Price.

.'
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2. Quality itself.

3. Performance.

4. Well-known name.

5. Appearance.

6. Design and style.

7. Easy 10 usc. lH]

2.3 DIFFERENT ASPECTS OF QUALITY

Customers arc interested in various aspects of quality depending upon requirements,

\vhich may vary widely rrom case to case. It is hard to identify any specific a>ped as

being the sole characteristic of quality. In many cases. custom~r~ may not have clear

idea about what aspect to look in to. Nevertheless, a customer generally has perceived

ideas about quality, depending upon some commonly considered views.

However, whatever is done, one must always keep in mind that commitment to quality

is actually ensured at design stage, which involves decisions regarding specific

characteristics or aspects of a product or scrvice such as shape, size, aesthetics, and so

on. The designer has to dceide about target quality against cost through an efficicnt

quality plan. The 'Quality of Design' refers to level of quality that can be aehiev~

without increasing committed cost. An efficient dcslgn ,~eans bettcr 'Quality of

De5ign'. This is done by the designer by including or excluding certuin I"eaturcs in a

product or scrvice. Design decisions must takc into account customer wants, production

or service capabilities, satety and liability (both during production and after dellvery),

costs, and other similar considerations. Customer wants may be determincd by

collecting information through customer survey, a marketing resear~h 1001.

.Manufacturability' is another important thing to think about while preparing design. A

good design may be such that it becomes difficult to manufacture, thereby increasing

the chance failure and cost as well. Designer:. must work closely with representatives of

(lperations to ascertain that designs arc manufacturability; that is, production or service



-
has (he equipment, capacity, and ,kills necessary to produce or provide a particular

design. The commonly considered aspects of quality that the customer may value

include:

1. Performance: This refers to appropriale functionality of the product, or whether the

Product performs satisfactorily as desired or expected by the customer. This refers nol

only the target output, but also up-to the-mark level of output, as planed by the producer.

2. Conformance: Each product should have a specification, either stated by the

customer or designed by the producer. Conformance refers to how well or accurately a

product or service corresponds to designed specifications. OuI of specification situation

is termed 'defective' to mean non-conformance,

This adherence is important from customer point of view. Any deviation from

specification creates customer dissalisfaction. Conl"ormancc is al"leded by process

capability, operator skills, training, and motivation; manufacturahility; monitoring

process lOassess conformanec, corrective and prcventive action, etc.

3. Reliability: This rcfers to [he ability of an item to perform a required function under

stated conditions for a period of time, II is measured in terms of probability of perform-

sallce. This may also mean consistency of performallce over a period 01"timc.

4. Durability: 'j his rel"ers to useful technical life or longevity 01"performallce 01"the

product or service. However, technical life may be shorler than economic life of the

product.

5. Innovative features: Extensive research on producl has led towards frequent

introduction of innovative features in produ~t linc. This has in !Urn made product life

cycle shorter. Inllovative fcature relers to extra useful characteristics of the product,

more than the desired primary ones.

-9-



Service after sale - For many years, service after ,>ale,>had been considcred as an extra

business, or an optional aspect. But, now-a-days, because of increased focus on

customcr satisfaClion, service after sales is eonsidercd as part of the product. Haodling

of customer ~omplaints, or checking on customer sati,>faction, warranty, etc. are

considered as aftersales-service.Truiy speaking, increased competition brings bcttcr

after-sales scrvice as a follow-up activity to sules.

6. Maintainability I Serviceability - Maintenance and servicing of engineering products

arc of importance now-a-days to a large cross-section of cmtomers. Products should be

designed in such a way that it gives easy options for mainlenance and servicing.

7. Ease of use - Onc of the recent lrends of customer's quality requirements is ea,>eof

use of product. Customers never like a product which is complex to usc. 1hus, ease of

has become one 0 I'the major aspects "f quality.

It must bc noted that quality docs not mean technical complexity. From tcchnology

point of view, a product may be technologically excellenl, but may not be a 'good

quality product' if it is difficult to usc for the cu,tomers bccause of technological

complexily. While in use, 'Ease of usc' and clear-cut uscr instructions ate important.

Costomers, paticnts, client>, or othcr users must he clearly informed on what thcy

should or should not do.

8. Aesthetics _Aesthctics of produd, espccially in case of consumer goods, is of utmost

importance to customers. Thus, acsthetics is abo an important aspect of quality.

9. Others _ Now-a-days, many other a'peets, such as safely, health issues, elc. are

Clmsidered as part and parcel of quality. For instance, customers are increasingly

becoming interested to know \\.hether a product contains more than a safe range of

chemical, which i~ detrimcntal to health. ln addition to above aspects of quality, there

are many other product/service specific aspects as well. l5J

- 10-

•



So to achieve customer satisfaction quality of products and services must be an

(lrganization's number one priority." Quality assurance" and "quality control" addreS8

the means and technique of producing qu"lily products. QI.l<llityassurancc means to

assure quality in a product so that a customer can buy it with confidence and I.lseit lor a

large period of time with confidence and satisfaction. Quality control is " syslem of

means whereby Ihe quality of pmduc!s or service i, produced economically to meet the

re<.jl.liremcntsof the purcbaser. [8]

24 IMPLICATIONS OF QUALITY

There arc several things which have direct implications with qualily. Either they wanl It

and use it, or they are responsible for delivering it. In olher words, these are Ihe key

elements that have direct relation with quality. The basic elements those have

implications with quality are offour categories:

1. CU8tomers: They are the ultim3le users or beneficlaries of q\l"lity. As such, any

quality Management drive should focus on this elemenl while preparing a quality plan.

2. Processes _This clement is responsible for tran,forming the inputs to quamy outputs.

Traditionally, people used to think that the proce" is the only factor which needs to be

controlled for enwring quality. This is a blatant wrong idea. Modem quality

management views Ihat employees and materials (thus, suppliers too) should also be

held responsible for quality.

3. Employees _Now-a-days, role of employee in delivering quallty product is valued

highly. Employees are considered as internal customers, who need to be kepi satisfied

in mder to deliver quality product. Thus. they should be trained regularly, with high

degree of morivation and skill.

- I I -



4. Materials - Role of suppliers in delivering quality good, is now well recognized. A

good manufacturing proces> does not have much to contribute to qualily if supplied

materials are not of good qualily. That's why the Japanese producers nOWextend their

quality activilies up to the >upplicrs' premises. [5]

In recent year, operations management has experienced a revolution in manufacluring

lechniques and philosophies which includes as total qualily control(TQC) and total

qualily management(TQM).Total quality conlml(TQC) is an effcetive system for

integraling thc quality development quality maintenance, and quality improvement

efforts of various groups in an organiralion so as to enablc marketing, engineering,

production, and service at the most economical levels which allow lor full customer

satisfaction. [8J

Total quality managemcnt (TQM) is both a philosophy and asset of guiding principlcs

tbat represent the foundation of a continuously improving organization. It is tbc

applicalion of quantiw.livc methods and human fe,ources 10 improve the materials and

scrvices supplicd to an organization, all lhc process within an organization, and the

degree to which the needs of cu,lOmers are met, now and in future. Quality management

inlegrates fundamental management techniques, existing improvement eIl"orts and

technical tools under a disciplined approach focused on continuous improvement. A

customer is anyone who receivcs or i~ affected by the product or process. There are t"o

classes of customers: I) External cu~lomcrs and 2) Inlernal cu~tomers.

External customers are people who arc affected by the product, for example, The

purchascr and ultimate users of good or service. In a broad sense, exlernal customers

include the general public or society. The lerm internal customer refers lOn the people

within thc produclion orgll~i7.alion. They are the people "up or dow~ the Ii~e" i~the

department~ and stakeholders (owners, investors, and contributors). The classical

delinitions of quality are insufficicnt to approach quality as a science. There lire two

fundamental elemenls of the wiencc of quality. I) The expericnee of quality; 2) The

- 12 -
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creation of quality. Experience of quality: Experience of quality resuHs from a product

for an external customer \ITproduction process for an internal customer. The experience

of quality results in customer satisfaction or dissatisfaction and is developed through the

cU8tomer benefit8 created by and burdens resulting from organization's product process.

In othcr word8, the experience of quality is a lunetion offullillment of human needs and

expectmions. The quality experience for external customers is developed in four

fUndamental dimensions: 1) product performance regarding function, form, and fit. 2)

product cost( initiul , operating, maintenance, and disposal C08l). 3) product und service

timeliness(delivery, product service, repair time, and so on) and 4)eu,tomer service

Customers "buy" benefits to make their lives more productive and pleasant. I3enefil~

mu,l result from product in order to e,tablish customer satisfaction. Customer mu~t

believe that they can obtain benefits in order to make a pmehase and, furthermore, lhey

mU8t experience significant benetlts to become satisfied customers. The experience of

quality for internul customers i~ broadly centered in the production proces~. The basis for

internal customers satisfaction is the same us for external customers - ~u~tomer need8

and expectation; bowever, the dimension are more abstract. These dimensions lnelude job

challenge, work place environment, rewurd and recognition. All in alL the experience of

quality is a complicated phenome~o~ which is the true determinant of quality. If

organization liIil to recogniLe the experience of quality as the driving loree for individual,

organizational, and socielal success the~ organizatio~ will be unable to focus it's elTort to

create quality. Creation of quality means to create quality through processes that

organization develop and maintain. The creation of quality is accomplished through the

following fundamental processes: 1) definition, 2) design, 3) development, 4) production,

5) delivery, 6) "-'lIesand customer service, 7) usc, and 8) disposal, which includes l"eCyde.

Each ofthe,e general processes has di,li~ctivc quality eharacteri-,ti~s. These fundamental

proees>es form a sequence of activities that organization must approach in u systemic

tashion to provide its external llI1di~lernal cU8tomers with a positive quality experience.

FIgure 2.1 depicts the creation an,",experience of quality as an interactive sequence or

system. This sequence has a profound innue~ce on the inlernal CU8tomer in the early

processes. The impact on the external customer develops in the later proces,es.

~ 13 -



Creation of quality

Qualities of definition

Qualities of design

Qualities of development

Qualities ofproduction

Qualities of del ivery

Qualities of sales and service

Qualities of use

Qualities of disposal/rccycle

Experience of qillliity

BeneJits and burdens most apparent

to internal cuslllmers (job challenge,

empowermenl, expect for workers,

recogniti'ln for work, pay, hours,

safety aml so on).

Benefits and burdens mos! apparent

to external customers (product

function, fonTI,and fit, long life,

Co,>\.delivery time, and so on)

Figure 2.1 The experience and the creation of quality.

So to achicve customer satisfaction quality of products and services must be an

organization's number onc priority. [81

The imp\1rtant characteristics of a product are specified when it is designed, prior to it';

manufacture. The characteristics are called design specifications. After the product has

been produced, it can b~ observed that the extent to which it conforms to nr deviates from

the design spceifieations. Quality or product quality i, the degree to which the de~ign

speciJicalions for a product are appropriate to it', function and use and the degree to

which the product conforms to irs design specification. Service quality is similarly

defincd.

Among popular alternative concept of quality are the following:

1. Quality is !llness for use.

2. Quality is doing it right the first time and every time.

3. Quality is the customer', perccption.

4. Quality provides a product or service at a price the customer can afford.

5. Customer pay for \\,hal hc gets (Quality is the mn,t expcnsive product or service)

- 14-
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The lirst key to managi~g for quality is being aware of the need 10 improve. Second is

,eiecting improvement techniques with the best cha~ce f"orsuccess. An understandi~g of

product characteristics, product design, and process capability will help an organintion

to be aware of quality issues in operations,

Product characteristics: All characteristics of a product are ~ot equaliy important ttl ali

customers. The important product characteristics arc determined by the specific market

goals of the organization and by the technicai requirements of the important stages "f the

conversion process.

Dcsign: Price of same produ~t of different firm, aiways differs. The difference is ol1en a

result of the emphasis placed on quality in the design phases of product development,

prior to full scale production. The old adage, "quality is desig~ into the product:' holds

true. The number of stages on the conversion process, the t}pes of input resources

needed, and the types of technical processes required to produce the output are alliargeiy

cletermined in the product desij,~lphase.

Process capability: It is the ability of a conversion process til produce a prod\lct that

conforms to design specification. Since the performance ofma~hines and people used in

conversion process varies from day to day, process capability is described by a range of

variation from the design specification- the variation expected under normal 'H,rking

eo~diti[ms. A statement about process capability is th\ls a stateme~t about product

uniformity. Instead of various parameters of the process parameters of machines,

workers, and "0 on-process capabiiity relates to various parameters of the process.

The ma~ager must first determine how quality fits into the overali organizational

strategy, Then more specifically, manager must determine the role that quality will play

in the manufacturing strategy, the approach used in productio~ or operations should

complement the overali strategy of the organization. Next the quaiity theme mU8t be

clarified. 1t is e~se~tial that i~dividuals at all levels within the organization wili

comprehend the quality goals.
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For any organintion lhere Me key element, lhal effect quality. Effective managers must

be able to identify these elements -lypieally peoples, facilities, and materials and seek to

understand how they afTeet the quality in lhe organization.

Organization can developed company wide quality conlrol (CWQC) which has evolved

fmm inspection oriented quality control through a statistical quality control grow1h phase

and tolal quality conlrol gro\\1h phase. The goal of CWQC Is to mobilize the entire work

force in a pursuit of specific company goals aimed at salisfying customer requirements

for quality, price and delivery.

The CWQC organization improves the efTectiveness and enicieney of every element in

the business through statistical thinking, managing with facts, and preventive defects and

error and stresse, these six elements:

I. Consider quality first in all husincss thinking and action.

2. Ensure the quality of new product development.

3. Make quality customer oriented, nOIproduct oriented.

4. Consider th~ next step in any process as the customer.

5. Use a continuing "plan, do, check" action cycle in all business el~menL

6. Respect humanity.

A key tll achieving and marinating high quality is first to set a stralegy, and then

effeetiv~ly eommunical~ this strategy as a theme to employees and customers. Reflecting

definition of quality both product de,ign and conformance to the d~,ign specifications

must be claritied for engineering and operations, To establish and achieve the de,ired

quality, there arc several significant step> in effectively managing for quality. Figure 2,2

summari7es the activities operation8 managers must perform to establi,h an overall

quality framework, as well as to carry out the details to achieve or improve quality.

- 16-
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'J he manager must !irst dctcrminc how quality fits into the overall organiLational

,tralegy. Thcn more speci!ically manager mu,l delerminc thc rolc that quality will play in

lhe production or operation strategy; lhe approach uscd in production or operations

shouJd complement the overall slrategy of the organization, Next the quality themc must

he c1aritlcd, ]t is es8ential that individuals at all levels within thc organization mU8t

comprehcnd quality goab. [21

Strategyand Quality

Claril)ing the qualily Ib,m. into all
"I""ation, ob.iecti".
• I'roduc~,,,,,'i,o) <lesig",-,,"e
.Conformation 10de.,,£nissuc.

I J
f""Lo" otreelingquality 1lndcrstRllding",lallon,h Ip Anal}',i" Tho b,,,,, I",
'Mallligem'''t amongfactoram'clin~ contiL",alimp"""'"'"!.
'Emplo}",,> qual;,)' ,nO confomu,"", 'I"al;,)', A"urancc "",I oontrot.
'!'roouct (,eni",) 'C,,>IO,"" petc<ptioLl', 'Management di",ott:<I
design, 'bcepted quali!)' <I;o£"o<i"cost of qual;1}.
'Facilitic~ OU[O;"",,, 10'" <ludi", mca>lIfcmen',
I'roC<S3CSand E'lu;pm«" 'Factor aITo,li"gquality r"hoclI\cdiagram>.n~
'Maten,l, Pal~roan.lysis,
.Vendors . j 'St""tical RIlalys;"

ill'pcetion. ""mphn8 and
Actionto irnpru,e a",1 ooLltrolc!uu1l.
a>"'''' "mfotltlallC<to
objc'Cliv"
'M.nagom""l jniti=<!
'VI'"",hes,
'BcJuo,;or ",,,1quali!)'

Re,utts' Cons,,!en1
quality ill ,II pro~"ct,
RIld,"""ie"" in
conformRllO<"i,h Ihe
wategic positiond,~;rW

Figure 2.2 Managing for quality products and services.
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To ensure quality an organization must emphasize that people skilh, materials. and

processes are blended together to provide product ami services for customers. These

products ami services arc of certain quality, evaluated hy how well they contorm to

expectations. Expectation must be customer based rather than internal Iy based, that is,

manufacturing or engineering based. In reality, manufacturing and operations attempt to

conform to internally based expectations. Thus, the de,igo must ensure that these

internally set specifications are consistent with customer expectations. Furthermore,

design must also en-,unl that specifications are accurately translated into the language of

manufacturing and operations - bills of materials, drawings, route sheets, procedures

manuals, job description and so forth. III manufacturing, this is the work of

manufacturing engineering. There mu~t be a customer product or customer service link, a

well managed interface with clear instructions al1d feedback to operations, where the

work is actually performed. This link is equally important for services and manufacturing

organizations.[2j

To be more speeiJie about the blending of people skills, materials, and proces,es,

manager must know about the key variables in operations that affect product "r service

quality. Though it depends on manufacturing or service situatiol1, it i, needed to clarify.

The way resources are blended (technology), the relative emphasis of one resources over

another (cost structllre l, and the skills and abil ities of people are all erucial. Competition,

p"ide, knowledge - they li,t can go on al1d on as to what eOl1trilmtes to quality

performance. At this point attempts to delinitively model these interrelationships are

spcculative at besl. Advances ill produ'cl or service design, statistical thinking. planned

change, and selected behavi'>T;ll interventions hold the most promise for contemporary

operations manage,., allempting to improve yuality. A systems Viewpoint helps mal1ager

to understand the key clements, both external and internal affecting quality. The

organization as a system interacts externally with customer and vendors- two key

elements that specify and efTeet quality at the houndaries of the finn. Internally, an

organization's managers, employees, material" facilities, and equipment all affect

qualit}. [21



2.5 EVALUTIONS OF MODERN CONCEPTS

The recent view of quality management has arrived at this stage through a long history

of evolldion. Several expetts contributed in revolutionary manners, which completely

re,haped the ideas of quality managenlent what people used to think for a long time. In

many cases, the new ideas are just the opposite side of the coin. For a long time, people

used think that quality is an issue to be dealt by quality control and production

departments. This vital function was really confined \\,ithin tbe functional boundary of

these two department,. The quality control was heavily inspeetiOIl-ba,ed before its final

delivety to customers. In this kind of mass inspection system, empbasis was on finding

and correcting problems, known as rework. Two major problems, related to this kind of

system are: firstly, time required for heavy inspection, and manpower required incur

considerable costs; secondly, In many cases, hidden problems could not be found before

the end of the line. In the 1950s, the phiiosophie~ of quality management went through

a revoilltionary change. Before thaI. people used to think suppliers as adversaries, who

Ileed to be dealt with strong hand through tough negotiation. The raw material

suppliers' stake and interest in product quality was not of interest to the >uppiiers

themselves. On tbe other hand, suppliers' contribution to quality and role was not

recognized by the producers too, is]

But from late 1950s and eatly 1960s, the philosophie, went through a breakthrough

change. The philo,ophy of 'mutual benefits' of suppliers and producer got footage.

Many companlcs, especially those Japanese, shifted their concentration from detecting

defects in thc production process, to prcvention, company-wide. Price tag ba,ed

supplier selection wa~ shined to long-term relation-based supplier selection. Moreover,

quality is no longer the exelusive domain of the quality control department. Instead, it

is the responsibility of everybody ill the organization. Suppliers are bcing treated a,

partner, in the quality venture.]n this morc enlightened approach; price is onl} one of

several consideration, that are taken into account whcn dealing with suppliers.

The complete evolution of quality may be divided in to four domains:



•

I. Early ,[age: Inspection-based quality

As outlined earlier, quality was totally inspection-based. In'peclion aimed at sorting

and gmding the output. In this stage, the corrective adion look place at the end o!"lhc

production line, when wastes werc already created, and corredive action was

impossible.

2. The next stage: Statistical Quality Control

People start"cl realizing that heavy lnspcction-ha,>ed systems are onen time consuming

and expensive. The new iJ~a was sampling-based, where random samples used to be

taken for furtb~r statistical analysis to evaluate the ability of the processes. This ];

known as Statistical Process Control and Statistical Quality Control (SPC/SQC),

Necessary actions used to be taken when the system goes out of the limits. But still

then, involvement of all in the organization wa, not though. of. The idea was still

limited to quality and production departments.

3. The third stage: Quality Assurance

A new idea evolved which says - one can give early assurance if a process is diagnosed

as being capable. Quality assurance (QA) pha,e, in which stres, was on providing some

advallee assurance of quality of the service/products that it would fulfill the

requirements of customers. received acceptance.

4. Last and current stage: Total Quality Management (TQM)

The mllst modern idea of quality says - quality i~ not the responsibility of two

departments only, rather a respollsi bility of all in the organization. When tbe phllosophy

"f .Customer satisfaction' became the detinition of qual ity, the organization-wide quality

management gol establishment. This is Total Quality Management (TQM), which

advocates for end-less eontinuou, improvement
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Table 2.3: Summary of evolulion.

Criterion Stage I Stage2 Stage 3 Stage 4
Inspection SQC QA TQM

Ob'e<otive Measurementof Statistical Develo in " Res onsibilit for all
specifications fo ProcessControl capable process and continuou,;

conformance for an"lyzing for advance improvemem,lnlcrnal

process assu,"nce, and external customer

cap"bility documcntatlon sati~faction

and audit
Responsibility Quality conlrol Quality control All depanmen!> Top manab",mcnt

lor quality and production and production leader;hip wlth

departments departments involvement orall,
including exlernal
stakeholders (e.g.
supplier,;,etc.)

The above tabic (Table 2.3) summarizes the views of these stages of cyolution. [5]

2.6 QUALITY CONTROL

In management, control is the nexl step of planning. Once the plan is implemented for

execution, il needs to be monilored to ensure sl1pulated outcome. This is where certain

degree of conlrol is required, The actiYities required for meeting lhc planned or cleslrcd

quality target. for conformance, is termed quality "control". It is quite similar to

production control in the shop 1100r, or buclget control in the l1nancial year, or cost

control in project management. [5]

There are normally four steps in such control:

I. Setting benchmarks _ Determine the required quality target in terms of u tradeoff

hetwecn cost and quality charactcristics/aspects (such as performancc, reliability, etc,).

Whilc setting bcnehmarks, or standards, manufacturability of machinerics and

equipmcnt, and skill of manpower necd to be taken into account.

2. Appraising conforJ'nal1ce, Regular monitoring and evaluation are e,>sentiaI for

mea~uring key charactcristics 0 r quality, preferably in quantitative terms, which ,hould

be followed by appraisal for en~uring conformance as per specifications.
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3. Acting ,\hen necessary, If conformance appraisal shows deviation from the

benchmarks, or ;tipulated oulput, neClls,ary correct measures ;h"uld be taken in order

to avoid such occurrence. Neces;ary diagnosis must be performed 10 identify and

subsequenlly remOve their causes througholll the complete value chain functions, such

as, procurement, design, productIon, maintenance, delivery, logistics, etc .. which

influence customer satisfaclion.

4. Planning for improvements, As control functions have ,igni(jeanl impact on quality,

necessary plans must he formulaled for Juture better quality control.

This seems fairly similar to Plan-Do-Check-Act (POCA) eyele of TQM, which has

been discussed thoroughly in TQM section of this book. En"ective and efficient control

is the key in managemenl success. If control fails, the organi~ation fails [0 operate. [5]

2.7 CONCLUSION

rhe consequences of poor quality are grave and of many folds in business term, Poor

quality means many things, which are sometimes Irrecoverable, Some are worth

explaining:

1. Lower productivity

2. Loss of productive time

3. Loss of material

5. Liability

Productivity and quality arc closely related, thus, inseparable. Since, poor qualily

means rework and rejection; it adversely affects productivity in manufacturing process.

Studies have shown that garments companies in Bangladesh have rework rate as high as

10%" which approximately means 10% loss in productivity (though productivity

-22-
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calculation i, not this straight forward).ProduClivity in Japanese industries is very high

for many reasons, one being the philosophy - 'Right the First Time', which means no

defectives at all, even no loss of time through trial and error.

In mallY cases, the defective products. can not be reworked for further usc. This may

mean rejection, which not only means lo~s of material, but also loss of other resources

and useful time spent in producing those products The most "evere problem of bad

quality Is loss of business. Failure of a product while in use can severely damage the

organization's image, which is detrimental for business.

A potentiul!y devastating consequencc to the bottom llne is the reaction of thc

consumer wh,} receivcs a defective or othcr\vise unsatisfactory product or service. A

reeent study ,howcd that, while a satisficd customer will tel! a fcw people about his or

her good e"perlcnce, a dissatisfied person will tell an average of 19 others. Loss of

image can be detrlmcntal to organization's survival. It must be remembered that image

or brand i, created over the years of reputation, while one or two defective products

may destroy the image in a moment.

Poor quality increases certain other costs. I"hese include liability costs in terms of

warranty cost, replacement and repair cost al1er purchase, and any other costs expended

in transportation, inspection in the field, and payments to customers or discounts used

to olTset thc inferior quality. In some instance", the costs can be substantial. Liability

claims and legal expenses arc perhaps obvious. Other costs can also be substantial. [5]

2.8 PRODUCTION MANAGEMENT

Production or operation management refers to the complex set of management activities

involved in planning, organizing, landing and controlling an organization's operations.

At one time, operations management was considered the back water of management

activitie~- a dirty, drab necessity. "lhis view has changed in recent years as more and

more managers realize how operations can be a 'beehive' of activity with major
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financial consequences for any organizations. Production management is important to

an organization', managers for at Icast two reason,. First, it can improve productivity

which improves an organiLalion's financial hcalth. Sccond, it can help an organization

to meet its customer's compctitive priorities. [9]

Production or operation refers to the way that members of an organization transform

inpub- labor, money, supplies, equipment and so on- into OUlputs- goods or ;ervice,.

Any organization can be viewed a; a ~y~tem, a set of related and interacting ",bsy,tems

that per1ilrm functions directed at reaching a common goal. These ;ubsy~tems can, In

turn, be viewed as separate systems. This idea is shown in figure 2.4

Extcrnal environment

lnput
(Resources) Transformation Output
Human " Goods
Capital Conversion Services
Land process Other
Equipment
Building
Technology
Inf(lrmation

Feed Back

Figure 2.4 Model of Production management
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To manage productive resources is critical t() strategic growlh and compclitivcness.

Operation or production management is the managing of these productive resources. It

may be defined a, the design, operation, and improvcment ofthc production sy,tem, that

cl'eate the firm'" primary products 01'services, It entails the design and control 0 r systems

responsible for the productive usc of rnw materials, human re,olLtces, equipment, and

facilities in the development of a product or service.

Operation strategy is concerned with setting board policies and plans roc using the

resources ofthe firm to best ~lIpport the firm', long-term competitive strategy. A firm's

operations strategy i, comprehensive through its integration with corp"rate strategy. The

strategy involve, a long time proecss that must fo,ter inevitable change. Opcration

strategy refers manufacturing operations. An operations strategy involves deci~i()n that

relate to the design of a process and the inrrastruclUrc needed to support the process.

Operation strategy can be viewed as part of planning process that coordinates operational

goal> wilh those of the larger organization, Since the goals of the larger organization

change over time, the operation strategy must be designed \() anticipate fllture needs, The

opcmtions capabilities or a linn arc a portfolio best suited to adapt to the changing

product or service needs orlhe linn's customers, Keys to success in operations stratcgy

lie In Identifying what the priority choices are. in understanding the conseq lienee of each

choice. and in the trade-off, involved. These priorities include cost, product qllality and

reliability, delivery speed, delivery reliability, ability to cope with changes in demand,

flexibility and new product introduction "peed, and other criteria particular to a given

product.

Cost: Within every industry, there is u~uall} a segment of the market that buy" ,lridly on

the basis or low cost. To successfully compete in this niche, a firm mtL~lbe the low cost

producer. but even doing this docs not always guarantee profitability and ;uccess.

Products sold stricOy on tbe basis of cost are typically commodity-like in nature. In other

words, customer:; can not distinguish the product or one fil'm from those of another. As a

result, customer use cost as the primary determinant for making a purchase. However,
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this segment of the market is frequently very large, and many companies arc lured by tile

potential for significant profib, which they associate with the large unit volumes of

product. As a consequence, competition in this segment is fierce- and so is the failure

rale. Alier all, there can only be one low eOSIproducer, which usually establishes the

selling price in the market.

Product quality ami reliability: Quality can be divided into two categories as product

quality and process qU3lity. The level of quality in a product's design will vary with the

market segment to which it is aimed. The goa] In establishing the proper level of product

quality is to focus on the requirements ofthe customers. Over designed products with too

much quality will be viewed as being prohibitively expensive. Under designed products,

on the other hand, wi!! lose customer, to products that co,;t a lillIe more but are perceived

by the customers as offering greater benefits. Process quaEty is critical as it relates

directly to the reliability of the product The goal of process quality is to produce errOr

free pnmuds. Product specifications, given in dimensional tolerances, precisely denne

how the pmduet is to be made. Adherence to these tokranees Is essential to ensure the

reliability oftlle product as defined by its intended usc.

Delivery speed and delivery reliability: 'I his priority relates to the ability of the linn to

supply the product or service on or hefore a promised delivery due dHle. Coping with

changes in demand: In many markets, a company',; 3bility to respond to increases and

decreases in demand are an important factor in their ability to compete. 11is well known

that a company with increasing demand can do litt1c wrong. When demand is strong and

incrcHsing, cost are continuously reduced due to cconomies of ,ca]e, and investment, in

ncw teelmologies can bc easily justified. Scaling back when dcmand decrease, may

require many dil.licult dccisions relating to lying off employees and related reduction in

assets. The ability to ellectively deal with dynamic market demand over thc long term is

an e,sential clement of operations strategy,
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Flexibility and new product introduction speed: Flexibility, Irom a stratcgic perspective,

rcfcrs to the ability ofa company to oncr a wide variety of products to its customers. An

important dement of this ability to offcr different products is thc time required for a

company to develop a new product and to convert its process to offer the new product.

Other product-specific criteria: The priorities described abovc are certainly most

common. Thcre are often other prlorities that relate to spccific products or situations.

"these an: ollen provided to augment the sales ofman\Lfactured prod\Lcts.

Technical liaison and support: A supplier may be expected to provide technical assistance

for prod\Lctdevelopment particularly during the early stages of de:.ign and manufacturing.

Meeling a launch date: A 11rmmay be required to coordinate with other firms on a

complex projcct. In such cases, manufact\Lring may take place with development work is

still being completed. Coordinating WOl'kbetween firms and working simultaneously on a

project will n:duee the total time required to complete the project.

Supplier after sales support: An important priority may be the ability of the firm to

support the product after the sale. This Involves the availability of replacement parts and,

possible, the modification of order, existing products to new perl"ormancc levels. Speed

ofrcsponse to these after sale needs is often important as well.

Other priorities: These typically include such factors as colors available, size, weight,

location of the fabrication site, custom ization available, and prod\Lctmix options.

The notion of trade-ofts: Central of the concept of operations op production strategy

during the late 19608 and 1970s was the notion of operations focus and trade-orrs. This

logic ",as that an operation could not excel sim\Lltancously on all performance mea8l1fe,>.

Consequently, management had to decide ",hich parameters of performance were critical

to the firm's succe», and the concentrate of focus the resources of the firm on those

particular characteristics. High quality was also viewed as a trade -off low cost. For those
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firms with large existing manufacturing facilities, it is suggested the creation of a plant-

with-a-plant concept, in which different locations within the facility would be allocated 10

different produd lines, CIlch with their own operations strategy. Under PWP concept.

Even the workers would he ~eparatcd to minimi7-e the confusion associated with shilling

from one type of strategy to another. The concepts of factory focus and PWP are still

widely employed today_ The notion of trade-oOS has given way to the need to do

everything well, and the issue has instead become one of determining priorities. [9]

The production ,;ystell1 (function) of an organization is the part that produces the organiz-

ation product. In some organi7ation the product is a physical good while in othcrs it is a

service. The basic elemcnt of production system i; shown in figure 2.2. Il has a

c<)nversion process, some rcsource input> into thm process, the outputs resulting Ii-om the

conversion of the input8, and information feedback about the activitics in the operations

s}stem.

Random
Flucluation

Inputs
Adjustment Mnnitor
Needed? output

*Land C()nversion Output
*Labor process 'Goods

*Capital "'Services
*Manage
ment

C()nversion
Actual vs.
desired

Feedback

Figure 2.5 The operation "ystcm for an organization.
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Main production function is the transformation of resources into goods 3nd services. For

all production systems the general goal is to create some kind ofv3lue added, sO that the

outputs are worth more to consumers than just some of the individual inputs. Product

qll3lity is the direct result of the coupling of inputs and conversion process.

The random fluctuations listed in t1gure 2.3 consist of unplanned or uncontrollable

intlucnces that cause the actual output to dilTer from the expected output. It can arisc

from external sources (fire, floods, lighting elc,) or they can re<,u1tfrom internal problcms

such as impcrfections in m3tcrials and equipmcnts or simple human error. The feedback

loop in figure 2.3 provides key infonnation to managcr. Without feedback, managers

e3nnot control productions because they do not know thc results of their decisions. [2]

Two general typcs of strategies cxist for creating products that meet or cxeecd customer

needs and expectations: 1) Proecss focused ,md 2) product focused. In general, a process

focused 8trategy concentr"tes on proccss integrity in a proactive manncr. A proce8s focos

is more concemcd with htl" we design and build our product rather than with what we

design and build. A product focus is more concerncd with exactly what we design and

build rather than how we design and build it.

Process improvemcnt thinking has cvolved over the ye3rs. Initially, proecss improvement

c(ln,isted ofisolated and functiol1alized applications ofmcthods engineering, time study,

line balancing. flo\\'charting, motion study, and other classical engineering tools. Today,

process improvement consist of integrated applications of the cla8<,icaltools, as well as

statistical methods of process control and olT-line experimentation 3pplied al critical

process "bottlenccks" or "choke points." This new approach makes up " largc part of

total quality management. Today we ,ee integrated quality planning, training, analys;8,

corrective action, and information system networks throughout production lilcilitics. In

many cases, the processes necessary to design and build a product 3rc more complicated

th3n the product itself. The input and the processes determine, to a large extent, the

quality, performance, cost, and delivery timc that our customers experience for 3ny given

product.
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Proouct performance has always bee~ recognized as a critical component in establishing

a competitive edge in a market driven economy. Now more than ever before, process

improvement and process quality control arc also recognized as critical factor, in

establishing a competitive edge. Process transforms the inputs or resources to lhe outputs

and is li~kuge between resources and products. Processes involved in all phases of the

product life cycle. That 1" processes exist f"r pro-duct definition, design, development,

producti,m, delivery, S<lles and service, use and, disposal. The more effective and

efficient our conversion processes are, the more competitive our organization \\,ill be

within irs market. Process improvement consists of improving our means of converting

re.<;Ourccsto products. In process improvement analy>i~, there arc a five level hierarchy to

guide our creative enor! to enhance process performance. This hierarchy is depictcd in

figure 2.6.

I. Elimination: OrganIzation seeks to eliminate non-vall.le added activities. Sometimes wc

may not totally eliminate, but replace, the functional es>ence of the activity with a

superior technology.

2. Combination: Next, OrganI7.ation sccks to combine4 activities III order to cxtract

proccss improvement.

3. Change or sequence: lt is examined the seq\lence to see if a reordering wIll provide

improvemcnt.

4. SImplification: Here it is examined that the activItIes with the expectation of

improvemcnt through simplifying the activities themselves.

5, AdditIon: In some cascs where processes arc clearly ineffective, It may need to add a

proce"s step; but additions arc last resort.
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Analys;, level

--- -
Improvement potential

LE limination

2. Combination

y 3.Seql1cncc

4, Simplification

5. Addition

Breakthrough
Improvement

Breakthrough
0,

Incremental
improvement

Tncremcn131
Improvement.

Figure 2.4 The process improvement analysis hierarchy. [8J

Three approaches such as planning, organizing and controlling are needed to construel a

framework for managing operations or pmduclions.

1. Planning: The productions manager defines the objectives of the productions

sub,yslem of the organization, and the policie~, programs and, proceuures for achieving

the objectives. This stage includes clarifying the role and focus of productions in the

organization's overall strategy. It also involves product planning, facilities designing, and

using the ~onvcrsion process.

2. Organizing: Production managers eslablish a structure of rolcs and the flow of

;nlormmion within the production subsyslem. They determine the activities required 10

achicve the productions subSy8lem's goals and a8~ign authority and re>ponsibility for

carrying them OUL

3. Controlling: To ensure that the plans for thc production ,>ubsystcm are accomplished,

the produdion manager mU8l also exercise conlrol by measuring actual outputs and
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comparing them to planned outputs. Controlling costs, quality, and scheduling are at the

very heart of production management. [2]

Producli(>n managers plan, organi7e, and c"ntrol the conversion process they encounter

many problems and must make many decisions. 'j hey can frequently simplify these

diflieuHies by using many planning models. To produce etfectively and efficiently,

management must establish goals for evaluating emph,yee performance. These goals are

translated into standards. A production and operations standard is a quantified criterion

for measuring or judging output. The standard can be set for quantity, quality, or any

other attribute of output, and it is the basis of control. Standards at various levels in the

organizatiun are:

Individual standards: The terms standard, labor standard, prod\lction standard, labor tome

standard, and time standard are often used interchangeably in production or operation

management. A labor standard is simply the output espeeted from an average worker

under average working conditions for a given time period. It is the concept of a fair day's

work. A standard for worker,; at the lowest level within the organization is expressed in

terms of time allowed per unit uf Oldput or, conversely, out put required per unit of time.

Departmental standard: Several workers may perform as a unit, thus forming a team

assembly operation. These teams may have one standard for the team's O\lt put. By

adding all the individlml and team standard~ together, manager ean set department

standard lor qual ity, quantity, cost, and delivery date,;.

Production and operations, one of the basie units of accountability is the department; the

supervisor of the department is often evaluated in terms of his or her ability to manage

the department el"Jiciently. Frequently this evaluation is made against5 an expectation to

operate at or near hundred percent labor el11cieney, the comparison of "actual" labor

hours to "standard" labor hours, For every acluallabor hour used directly in operations,

all expected number of pieces should be produced; this expected number is the 8tandard,

If this labor 8tandard is achieved, we >ell'hundred percent efficiency is achieved. If the
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standard is exceeded, more than hundred percent efficiency is achieved; and if the

standard is not achieved. less than hundred percent elTicieney is achieved. [2)

Plant standards: At the plant, or comparable service unit (such a, hospital or school), a

specified volume of goods or :.ervices must be produced; labor, materials, and overhead

standards mllst be maintained, and m the same time lheir cost must be conlrolled. If

manager is lamiliar with cost accounting systems, he realizes the need for aceurale cost

system for labor, materials, and overhead. Likewise, quallty levels must be mainlained

commensurate with product objectives. So produclion managers have mulliple goals, and

lhey must aeC(lUnlfor them with multiple standards. [2]

2.9 CONCLUSION

"lhe operation or production manager's'job Is a challenging in today's complex environ-

ment. The diversity of the worker force's cullural and cdueational background, coupled

wilh frequent organization restructuring, calls Lor a much higher level of people

managcment skill, lhan have been required in even the recent pa,l. The objective of

managing personnel is to obtain the highest productivity possible without sacrificing

quality, service or responsiveness. The interrelated i;sues facing operation or production

manager are summarized bellow:

Speeding up tbe time it lakes to get new product into production: This calls for coordinat-

Ion between product designers, proce,s engineers, and produclion. To be effective, such

specialties must \\iork as a leam to avoId the comm(ln silo eftcet in which each group

"orries only about ils particular function. Completing activities concurrently ratller than

sequentially is an important ingredient to reducing the lime It takes to deliver neW

products.

Developing flexiblc production systems to enable maSS cllstomization of products and

services: In virtually every industry, there is a broadening of product lines 10provide tile

variety "fchoices that cust()mers want or at leasl, that marketers say they wan!.
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Managing global production networks: rbis issue has three aspects. One is assuring that

components produced outside, meet the design and quality requirements. This enlails

careful selection of suppliers and anticipating local labor and government actions. The

second is managing the logistics of shipping and receiving parts. The third is developing

the information system to track and monitor the lirst two.

Developing and integrating new process teehnologie, into existing production ,ystem:

Technology is abundant, but applying it effectively is often ditlieult. Sometimes the

prohlem lies in tbe complexity of linking computer based systems. Other times it involves

cost accounting measures that fon:e high utilization of expensive equipment, even if

some less expensive machine could perfi,rm the task just as well. A common example

here ;s dedicating expensive flexible manutaeturing machinery to making long runs of a

single product model rather than using cheaper in flexible equipment.

Achicving high qualily quickly and keeping it up in the face of restructuring: TQM Is

here to stay, but companies do not have the luxury of the long development periods to

achieve quality partly with the competition. l.ikewise, it is hard to maintain ",orkforce

enthusiasm for quality when theirjobs arc at risk.

Managing a diverse workforce: Multiple languages and multiple cultures are common On

u.s shop floors as well as in other developed countries. For example, 26 different

cultures are represented among the 420 workers at Toyota Auto body of California's

truck bed assembly plant in long beach. Only four of these workers are Japanese, and

they are staff advisers on assignment from Japan.

Conforming to environmental constraints, ethical standards, and govemment regulations:

Issues of social responsIbility affect all parts of the organization, but operation is often

the focal point because it is the prime user of physical resources that may lead to

pollution and other safety hazards. CompanIes are now developing so-called b'feen

strategies as part of their corporate planning.
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A comp3ny tl13t is considered to be "oriel elass recognizes that its ability to compete in

the market place depends on developing a production or operalion slrategy that is

properly aligned with its mission of scrving the customer. A ~ompany's competitiveness

refers [() its relative position in comparison to other firms in the local or global markel

place. In this C3SCproductions or operations are a dominant competitive weapon. [9]
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CHAPTI!:R THREE

COMPANY PROFILE AND PRODUCT DESCRIPTION

3.1 LOCATION
Fatullah Fashion Garment, under this study is situated a! Khizirpur, Fatullah. on

Narayangonj in Bangladesh..

3.2 DESCRIPTION OF THE COMPANY

I'atullah. Fashion Garments established in 1998 lS a 100% export oriented garments

manufacturing compatly with a mi~~ion to bc best export in providing from the

llanglade,h to our valued cu<;tomer, 3round the world. Fa!ullah Fashion Garment~ has

concentrated all it's strength and resources in developing and producing a wide range of

quality garment~ lor the international market. Our management believes on

professIonalism lind en,ure hard working and sound mun is committed to deliver quulity

garments to it's customer well In time. It has capability to handle substantial volume oj"

order, with reasonable time. This company is committed to produce high. quali!},

sophisticated products and continuously try to improve in qualily management ".ith every

year to come.

This factory adheres to all of major merchandising a~ per local & abroad, factory

certification and labor compliance~ from 3rd party as per local law or buyer requirements.

Utmost im]X,rtanee has been given to production layout and the quality control

department, "hieh gives us 100% quality assurance with inventory check, in-line

inspection & final inspection before linal inspection I ~hipment by Buyer or 3rd party.

Fatullah F3shion Garment~ Company is one of the on going leading garment f3etory in

l3anglade,h where we providing local law facilities, dinIng facilities, prayer room &

medical facilities for \\iorkers on time. Even our factory is giving a wonderful
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circumstance facility for worker. Also "e arc providing some facilities for Buyer!

representative such 3S living, dining and rest room. We lake pride in our dedication to

achieve the best possible results for our clients.

3.3 COMPANY PROFIL~

Name ,,£the Company: Fa(ul1ah Fashion Garments Ltd.

Address: Khi7ir Pur, FatulJah, Narayangonj, 13unglade8h.

Ke)' persons: 1, Abdul Awal

Exec\ltive Director

2. Shib!y Ahamed

Managing Director

3. Md. Mizunur Rahman

Director

Year of Establishment: 1996

Ranker Name: SOllal]Bank, Local office

Molijheel CIA, Dhaka,

_Bangladesh.

Employees: Culling 50

Sewing 200

Finishing 100

Total Machinary: Cutting 50

Sewing 200

Finishing 50

Total 300
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Production Capacity: 5200 pes per day

Business type: Manufacturer and Exporler

Annual Sales Range: US$ I Million- US$ 1.5 Million

Geographic Markets: World wide

3.4 FACTORY SPECIFICATION

Fatullah Fashion Garments company is a four storied huildlng. It's every Door space Is

12000 square feet. Total tloor space is 48000 square feet. The ground floor is allotted for

raw material stock. The first floor is allotted for culling section. The sc<:ond floor is

alloUed for sewing seelion and third fl<\()ris allotted for finishing and quality inspection

section. Entry and exit points from each seelion is same. Tt tries to mect all fire code

regulations. Salary payment date is 5th on every month, It provides free factory uniform

to workers, It has five wa,h rooms for \vorkers in factory floors.

3.5 PRODUCTS DESCRIPTION

Fatuiiah Fa,hion Garments produces men's, ladies and children's wear. 11produces ["-

shirl, Pique Polo shirt, Auto stripe, Long sleeve Tuttle neck shirt. Shorts, Tank top. Vest

etc for men's, children's, ladies. Knined night dress, Sweet shirt, Roll neck T-shirt etc.
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CHAPTER FOUR

TIME STUDY AND WORKER RATING

4.1 TIME STUDY

In every apparel industry the processing time exists simply because the process requires

tasks and molion. To put it in a different way, the workIng method and the number of

work components arc closely rebled 10the net proce,>singtime. The time slLIdybegIns by

measuring the numbet of seconds required to "lift, sew and place" something. It then

proceeds to making improvemenls based on time values, and ends by defining the

dirJcrcnees in the time values caused by lhe individual differences of the workers. [7]

4.2 PURPOSE OF TIME STUDY

I. To understand the production capacity ol"the apparel industry, and to draw up plans for

an appropriale targct output, suilable range of divided labor and optimum production,

scheduling, personnel planning or equipment planning.

2, To investi gate the level of individual skill.

3. To determine the time vallie for each ,''l)rk component under the molion study, ",hich

wpport Improvement and slandardization?

4. For usc as a yard,tiek in evaluating the operation.

5, To draw up plans and make estimates for a change of product or tor the construction oj"

a new or addilional factory.

6. Ttl oblain an evaluation standard for \1Tdetreceiving planning, using the time silidy as

the basis of the co,;\ estimate and conlroL
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7. For use as the basis for detenllining the unit cost of manufacture and the wage mte.

8. For use a,; the basis for introducing a production control system,

To produce produ~ts, manutacturing pro~esses are divided into several workcrs and each

workcr carries out the samc work allotted to him/her in a short period of time to increa,e

efficiency in production. This system is calied the rating of worker, The rating of worker

helps to achieve simplification, spccialization and standardization for rationalization to

lncrea<,e in production, A method to allot the workload eveniy to each workcr so that

Products are produced at a consistent 8peed is called "flow production system." To

successfully carry out the flow production system, synchronization in the rating of

workers is neces8ary to.ercate the situation whcrc required good~ are provided at required

time by l"Cquiredquantity.

Referen~e valuc for synchronization in the rating of workcr is called the pitch timc (P'!).

Pitch time providcs thc avemge time allotted to ea~h worker. PT is also called averagc

actual cycle timc. The rating ofworkcr is synchronized by referring to pitch time that is

calculated un the basis ofnumeri~al data.

Pitch Time ~ (Sum of times recorded to perform each element) I (Number of cycles obse
_ erved)

Operator perf0I111anCerating or Oh,erved Rating (OR) is calculated as

OR ~ (Units of work a~tually produced by worker) I (Units of work which could be

produccd at stamlard performance)

Standard Pitch Timc or Standard proccssing Time (SPT) is the average standard

processing time allotted to each worker where allowance rate is included

Ba8ic pitch time (lWn means the average basic prOCC88inglime allottcd to each workcr

,,'here allowance rate is excluded.

UPI = Ohscrved time (OR) x Observed rating (aT)
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Standard ProceS8ing Time = 3PT x (\ + allowance rate). for light manual work range of

allowance is (12 to 14) %.In thi~ thesis allowance rate is taken 13%

for the pilch tlmc, the similar relation exists and i8 expressed with the following fomlula.

SPT = BPT x (I + allowance rate) Here SP r is the standard processing time 8eparately

for each process.[7J

ln thisthcsis Average time or PItch time, Basic Pitch timc, Standard proce,>sing time and

worker rating for every individual process, of a T-Shirt of a sewing section have been

studied before splitting and alter splitting. Also adopting the teehniqoe of Method Study,

Average time (lr Pitch time, Basic Pitch time, Standard processing time and worker rating

for every individual process, of a T-Shirt of a scwing secti(ln have been studicd before

splitting and altcr splitting These expressions arc presented in Table 4.1, 4.2, 4.3. 4.4, 4.5,

4.6,4:7.4,8,4.9,4.10,4.11,4.12,4,13,4.14,4.15, 4.16, 4.17,4.18.4.19, 420

4.3 TIME STUDY: SITUATION T

At first Pil~h Time of all worker8 of all work stations of a 8ewing ~eclion of a T-Shirt

have been collected. Then using the Pitch Time worker"s per hour production, worker

rating and Standard processing time of all work stations have been calculated. These

expressions are presented in Table 4.1, Table 4.2, Table 4.3 and Table 4.4
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Table 4.1: PilCh "Iime ofa T-Shirt of sewing section

Serial Mamine Operation Operator Observed Time Average Total

" Name Nome Name Time. average, , , • , • , • ,", TIme.S<><;
0_ Silouider " ,L>'3 30.11 m 2g ,3 ;0" 2942 29 12 2861 2956, Look MIC Joi" 29437,. lO .1I " 296 2932 " '" '" 231" 23 )4 29314

~" Ned< JOin " '" 29 81 '"' 293 L " m 2879 2! J' 1~ 249, lock MIC 29.187

" " .on 29.4 29 II lK!' '" 2868 28 19 29120

FI.lloc. B.ok neck " .10,! ,,)], '"' 1978 29 )9 2957 29 J4 "" 29,76, "" Top Join 29 e05

" J<) 6~ 3041 JO2 19 !8 " , 2963 '" " 'Oi'-'
FI'liook Neo!<Top " 2956 :19l6 29 I 28 86 28 " lMJ 2~ 16 " 28 E04, ~ Sowing 28858

" "" 2H3 292 '" 286! 'PJ "" l8 19 2E 911

Pillne Ned< Top " Jl.5l JI " " ". lO,5' J<' OS 1032 ;0 30 7&5, "" Sowing 30.86

" )1 " II 48 JLl " )0 72 ]U '8 JO45 J~ 12 JO0,';4

Flat lock ~'" AA J 1.'2 ,oM ,", 30 59 JO J" ."'" '" ;on J~ ,7

" "" ",m ,0;
SOI'.n9 "' '" 3091 l" 6 1~41 3~ IJ JOJJ ,0 IJ'! "178 lQ 423

'"' Slee"" " JE>2J " ". 3\ 55 35 2J .15< 15 11 3489 J55l4, Looi;MlC ;Om 3547

" ",24 " ,q ,l,'.' ,5 11 '" '"" J467 )5411

Flat lock Arm Hole AA " J6 '" '" 3525 JSJ2 " '"' 3544

• "" .., 35.48
SeWln "' 36 " " J, 9 )5 '" '" J\ 3B 3509 )4,' ]551

PI""e ",- M " 2677 ," '6 J" 1".12 2611 I " 'j,9L 2637

" "" Hoi; iooer 2644

"' 27.19 " ,on '00 26.13 26 Jl '" 259' 2651
0_ Sl~. Se.m '"' 4l .'l '" '" 41.46 41.18 41) " 4076 41 '3

lock MIC Se'Mng

" '"' ,," 4221 " 41$1 ,," '" 4LJI " 4l" 41,58

'". 42 J2 4'1< m' '" 41.24 41,3') 4Ll 40 BI 41.5'
Filltiooi; Body Hem ,,' l5M )142 ", J489 3'" )465 3423 '" )U1

"
_.

Sowing 3467

'" 3572 ,," J, ) H91 ," J4JJ l4,JO '" ,H
Pilln. S<ee,. ,.. 2691 26T. 20' 2" 14 " 2611 25,"' "" 26 31

" "" ••• 2638
Ouler "" " '6,8! ," ," 26 15 '6,.'0 '" 12 "n 2<5'4
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Tabl~ 4.2: Observed Units of Per Hour Operation of a T-Shirt oL,>~wingsection.

Senal Mad1ine Operation Operator Observed Per Hour Operallon Average Tetal

'" Name Name Name Units average, , , , " " , , Units

~" Shoulder " '" '" '" '" '" m m '" 11688, ~.Join 117.6:'
WO " '" '" '" "" '" "" '" "" 118.38
Over Neck Join " 'W '" '" '" "" '" '" '" 117.63, Coc< 11~ 13
WO " 'W '" '" '" m '" '" "" 118,63

Flsllock Back AA '"' '" '" '" "" '" '" '" 114.875, "" neck Tap 114.'"
JOin " '" '00 '" '" '" '" m m 11425

Flat lock Neck Tap " '" m '" '" '" '" '" "" 11888, "" Sewing 118.51

'" '" '" '" "" '" '" '" '" 11813
Plane Neck ;A '00 '00 'M ,eo W" '"' W, '" 1055

" "" ." 1115.125
Sewing "' " '00 ,~'" '" '"" W, '" 104.75

Flat lock Sleeve ;A '00 ,eo w, '"' m W" '" '" 10B5

" "" <,m 108,94
Sewing "' '" '"" '" 'W '" '" '" '" 109.38

Over Sleeve " 00 " " '" '" " "' '" 9575, Lock Join 955

"" " 00 " '" '" "' " " W, 96,25

Flallock Arm Hole "' "' "' " " '" " " "' 94.13, "" TOfno
9407

Sewin "' 00 "' " " '" " 00 W, "Plane Sleeve " '" "" "" '" '" '" "" m 13075, "" Tack I lO.5
Inner "' '" m m 'W 'M '" '" n, 13025

Over Side '" n '" w " "' " "' "' 61,63
Lock Seam

W "" Sewing W, '" '" '" " "' "' "' "' 79,38 &0.71

"0 " n '" "' ~ "' "' "' 81 13
Flot lock Body '" "' " "' "" " '" '" ,m '"" "" ",m 9.1,69

Sewing '" "' "' "" '" "' "' '" ,m 9538

Plane Sleeve '" '" m "" "" n, '" '"" W 129.25

" "" ,,~ 12H94
Outer, '" '" '" '" "" '"' m '" '"" 12863
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"Iable 4.4: Basic PilChTime and Standard Processing Time ofa T-Shirt of sewing ~eclion.

Senal Machine Operation Ope'alor Ob.e",e~ ObSe",.d ll>S1C Allow. St,,"d.rd Average Capaclly

'" Name Nam@ Name Tim. Rating P,I'" '"" ProC""'" St,r><l.ro eo.,,~~.IIlg Time PrOces- Hour~.'" ~ ,ing (Piece;,!
Tim. Hour)".

C•• Shoulder " '" 0(,15 1a 179 "" .0,04, Co, Join 20,855 174.93." " 29 ll4 0") 18 26 '" 20.63~.N.C~ JOin " '9 '" 0.653 19,099 "" 21 582, 'oo' 21.632 166.42,< '" '" 125 0659 19,193 "" 21.688

FI.llock ,.- ~ 2976 0,676 20.118 0, L) 22733, ,e ",,""Tap ",7 15859
Jain '" 2" " 0672 ,W,Oog "" 22667

Flallock N@ckTap " 28 iN 0,6.6 IS 03 0.13 20,374, ,< 8e""9 2035 1769

'" 28 911 "" 17983 ~,1J 20,32

Plane "" ~ 30765 0.703 21628 "" 2444
0 " '" 244~ 147,36

Sewin9 00 JO 9\4 0698 21 61 0<, 24.42

Flat lock Sleeve M JO 57 0,678 20.726 0" .3,4.
0 " 0" 2347 15339

Sewing "" ,fJAll ,- 20,81 on '"0
O,er Sleeve " -'5 524 "" .4,.98 ,n 2746, locK Join 2H95 13093,< " '54ll 0.688 24,363 0>, 27.53

Flat loel<: Arm Hole ~ "" 0,72 25.517 o IJ 2M3, " "" ". 12474
Sewing '" 3551 0,72 25567 "" .8,89

Pia"" Sleeve M ;on 0"' 16429 0,' J 18 56• '0 ,.n 18.57 193B6
Inner '" 26 51 0,62 16 44 0,1J 16,58

O,er ", 'M 41-'8 0626 2605 0,IJ 2944

"" Seam

" '" Sewing ••0 4173 o 611 '" 0<, 2882 29 18 12337

'"' "" 0,6.4 25.921 0" 29,.9

Rat lock 0., .n J4BJ ,- 23,127 on 26.134

" " """ 26042 ])8.24
Sewing "" '" ". 22.g64 0,13 25,949

Plane ._.
'" 2{; J' 0.0 17,1{1;/ "'l 19.33

" ,< ,.n 19,23 18721
Ouler '" "" 0.64 18 92 0<, 19,1.
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Table 4.1 and Table 4.4 show that highest pitch time or observed time is 41.58 """,ond

and standard processing time is 29,18 Seo:mcLSo here bouleneck time is 41.58 second

tor observed time and 29.18 see<mclfor slandard time,

4.4 TIME STUDY: SITUATION II

But (0 reduce bottleneck time, lhe operalion "Side Scam Sewing" call be splilled into (wo

parts as Side Seam Sewing Left side and Side Seam SewIng right side. After splitting lhis

operation, Pitch Time of worker~ of this station has been collected. Then worker's per

hour production, worker rating and Standard processing time of all work stations have

been calculated. Ihese expressions are presented in Table 4.5, Table 4.6, Table 4.7 and

Table 4.8
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Table 4.5: Pitch Time of a T-Sbirl of sewing section.

Senal Maohine Operation Operator Observad Time Avarage Total

" Nama Name Name Tlma. aveage, , , • , e , • ,,, Time,,,,
~" S1lOulder " )046 JG,17 '9 '8 29 5& 29.22 294, 20,12 2""1 29.56, Lool< we JOin 294))

'" )031 " '"" 29.32 '" ,9 18 'V" '" l4 29314

~" NeekJom " '" '9,~' '" 54 29 31 '" 29,' 2" " " 14 29249, Look MIC ,9, I87

" " '91' 2941 29 II 2&.l<4 '" 2868 28.19 29 W

Flallock Backneck " 3D.58 30 J8 )0,1' '." 2939 29 57 293' 28,92 '9 ", ~ Tap Join 29 3G5

'" '"" J" 47 JG2 2918 29S 29 (,l 294 ,. 29 &5

Flat IDol< Neel<T.p " 2956 29 36 19 II 'H~28 55 '"" lB )6 ;0 ,~"''', W, sewing l8 Sj~

'" ,. "Ii 2H3 m l89' liM ''7) 28.46 2&19 2&911

Plane Baol< Neell ~ 3 I 53 Jl,2) " 30 84 3G52 JO68 JQ3' -'" 30705, "" '" 3~ 86
Sewing

" 3L77 31 48 3121 ." .'" 12 '0 8a 3045 30 12 309j4

F'a"ock Sle""e ~ 31.22 ) 1.06 JD," -'Oj9 JO32 30 '7 " , " '12 '0 57
e "" ~" 30 ,

Sewir>g e, ", I '091 lO 6) JO41 30 13 ~ '''00 2~ 78 30423

'", - " -'611 ;0 3578 3$,5, )523 '" 35.11 )439 HoY", loci< MIG JOin 3H7

'" J624 ;0 '" 3H5 35.11 35 l ~ J"" 154.1

Flat locI< Arm Hoi. ~ ;0 " JS 7(, )55 35 25 35 J2 ~
)',7 ." 44

" "" '"' .1, .t~
Sewing "" 36 Il '" J"~ 35 62 '" J5J8 ~ '" lB,

Plana Sleeve " " 2677 26,j6 20 3') 2612 2621 " "" '" -',
" "0 Tack Inner 2644

"" 21.19 " "" '" 2621 26 )2 '" "02 ",5]
c_ Side Seam '"' II )2 1LL1 " '"' ;0' 20,E 2064 10 5 '"00

'"
lock MIC Sewing 1031

Left Sida '"' 21 16 " 10,9 '074 '" 2~ 68 20 52 "' 20,75

C., Side Seam '" 'I.' ", " lO 89 :WM 1~.65 2048 20.85
Lool< MlC S<>wlng

2<"

" ~O,8
Rjgl>l S,de

"" 11 11 " Z~~1 '0 ,] 2G58 2061 2G" '0 )0 2075

Fiaiiock Body Hem '" 3569 H,42 )j,," 3489 '" )465 )','~ H 1483

" "" Sawing 34 87

"" 3S 72 )5,'8 -''''' "" '" 34 7J J< .1'} '" '"
PI.ne Sleeve '" 20 ~1 2672 265) 26 )4 " 2" 22 2594 25 79 ", )1

H "0 ". 2" 38
Outer H" " ", '8 2669 '"' l6 [j 2~J-' 2" Ll "" 2~.44
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Table 4.6: Observed Units of Per Hour Operation of a T-Shirt of sewing section.

Senal Machine Operation Operator Observed Per Hour Operation Average Total

" Name Name Name Units Average, , , , , " , • Units

~ec Shoulder " W' '" '" '" '" '" '" '" 11688, look MlC JOWl 117,63,. '" '" '" '" '" '" '" '" 11636,., !'Ie<:\<:Join " 'W '" '" '" "0 '" '" '" 117,63, Lo<:\<:MIC 118,13

" 'W '" '" '" '" '" '" '" 118.63
FI.t1ook ""ck "eck " W' ," '" '" '" '" '" '" 114.88, .0 Tap Join 11,1.56

" '00 ," '" '" '" ,m '" '" 11425
Flallcek Neck Tap " '" '" '" '" '" '" '" '" 11888

• "" Sewing IIR .II

" '" '" '" '" '" '" '" '" 11813
Plane Ne-ckTop M 'CO 'CO 'CO '" '" '" "" '" 105.5, "" Sewing 10.1 125

'" 00 'CO W' ,~w. We ," '" 1D475

FI.lI""k SI""". M '" '" '" ," '" '00 '" '" 108,5, '" e," 10S.94
80"""9 ,. ," '" '" 'W ," ," '" '" 10938

~ec Sleeve " " 00 " "' 00 C, " '" 9575, lock MlC Join 95,5

'" " 00 "' "' " " " '" 9525

Flat lock Arm Hoi. M " " "' " "' " " " 94.13, "" '0' 94,(17
Sewing '" " " " 00 "' " 00 '00 "PI,o. Sleeve M '" '" '" ," '" '" '" m 13075

• "" Ta<:\<:'"ner 130.~

'" '" '" '" '" '" ," '" '" 13025.- Side Se.m '"' '" '" '" '" '" ,., '" '" 158,75

'" ~""Se,,""Il 1611.5
l.ft Side '00 '" '" '" '"0 'C, '" ". on 162.25.- SOdeSeam '" '" '" '" '" '" ,.. '"' '" 158.75

" Look MIC 5ewing 160,5
Rlgllt Side '" '" '" '" ,.. "" '" '" on 16225

Flat 100; s.oo, H.m '" " " " " "' " '00 ,m 00

" "" Sewing 95.69

'" 00 " "' "' .- " "' 'CO 95.38

Plane Sleeve ,~'" '" '" ," '" '" '" m 129,25

" "" "" I2g.94

~"' '" m on '" '" '" '" '" '" 12863
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Table 4.7: Observed Worker Rating ora T-Shirt of sewing seelion.

Serial Machine Operation Oper- Number ObselW<l Por Kour Rating '- Obse.

"' NBme Name .tor of Per '" 0.0
Nome Hoou' 00_ Rating

Staoo- 0.0
"" , , , • , , , • R"',ng
Units

O,.r Shoulder " '" 0.563 .~0.605 0616 0.637 0,621 06.2 0653 0615, LocI< Join 0619

'" " ," 0568 0,595 0,616 0.621 0647 0,6\12 0,0).47 065B .~,
0., NeekJoln M ,W 0611 0.622 Omg ." 0667 0,661 0663 "'. 0.653,0<, 'CO

0(,,«,,. ,OO 0611 0.628 .~0661 0,672 0667 0.689 ., 0659

FI.t k>ck Boc~ " no 0629 o 641 .., 0,676 0.694 0.676 0706 0,718 0676, '" nee~ T.p ~ 674
Join '" ," 0.624 0635 0.659 0671 .., 0676 0' 0,712 ~672

Flat loci< Nec~ Tap ~ '. 0589 0595 0605 0.626 0642 .W, 0,603 0,663 .~
• '" Se,,""9 0624,. '" 0,5a9 O,~69 ., 0.62' 0,G~7 .~0.653 0658 0622

Pl.ne Neck M '" 0,667 0667 0687 "' 0,72 0713 0.727 0.747 0,703, 0" '". o 70'
Sewing •• '" 0,66 0.667 "'. 0,693 0,72 0.707 0.72 0.74 0.698

Flat k>cl< Sle.v. "' '00 06JB 0656 0,669 .., "'. 0675 0,694 0.719 0678

" ~ ~, o ,gt
S.""'9 "0 ,," 0.636 0,663 0675 06B6 .., o 681 "' 0725 0684

~""~." ," 0643 .~0.671 0.679 .., 0686 0,707 0,721 06a~, ,- Join " oRo

'" " '" 0,643 .~0679 0.679 0,707 0693 0707 0729 •.-
Flallock Arm Hole "' ''" .' "' ." an 0.73 .n '" 0,76 .n

0 0" '". on
Sewing "" IJ<l "'" .., ., .n .n .n 0.75 0.77 0.72

Plane Sleeve "' , II] .," ., 0.61 0,624 0638 0629 0,643 0652 G623

" "'" Taok o I'"~
Inn.r •• ow lto 0,586 0-595 0605 0.619 0,638 062• .~ 0,657

c., Side '"' 'W 0585 .~.0 0.608 0,6J' 0,61~ .~,0636 0,611

'"
lock Seam <>61,
~ SewifllJ ,"0 ,W 0592 0592 O.aoS 0.615 0646 0631 0,0).46 0662 .~,

le~SI~.

~" S;cIe '" "'" .., 0.585 ., 0,608 0631 0615 0623 0638 0.611,- ~"'
" "'" $<>wIng o (,1 ~

Righi no 'W D592 0,592 '000 0615 .- 0631 0.646 0.662 0624
Side

FI•• O>ck Body '" '" ."' 0.63 .00 •• 0,66 0.68 0.69 ." 0,66'

" '" "" ."'SewinlJ '" '" 0.62 ."' .." •• 0.67 ."' 0,68 ." 0658

P"" "~.,~'00 ., .~." 0-66 0.67 .00 O,6B "'. .00

" '" "" ""'Ouler '" '00 ., .W ."' 0.64 0.67 •• ." ."" ••
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Table 4.8: Basic Pitch Time and Standard Processing Time of a T-Shirt of sewIng section.

Sen.1 M,ch,ne Operal,on "'." Ob,orved Observed BasOcPitch A1lowonce Standa<d A,e,age C'P'l"'Y
<0 N.me Name ,., TimeSec Rating TimeSeo Role 13% ProcesSing slondard ,,,

N.ma TimeSec Proce." Hour
,i"9 (Pieces
TIme ~,
&, Hour)

0,., Shoulder " 29,56 0615 18179 0,13 ,,~, Co" Jmn 20.585 17493,<
"

29.314 0,61J 18,26 0.13 2063
C., Ne<:i;.Join M 29249 0653 19099 0.1, 21.582, Lock 21 e32 16642
~ " 29,m 0,659 19.193 0.13 ,,-

Flallm:" Back"eok " 29.76 0676 20.118 0.13 22733, .e TapJoin '" 15869

" 29.85 0.672 20059 11.1.1 22 887
Flat loci<: NeckTap " 2~.gIl4 0.626 1803 0,13 20,374• '" 8."'"9 20.35 176.9

" 28.911 0,622 "000 0,13 2032

PI,"" 6.ck Neck " 30.765 0,703 21,628 0,13 "M• '" Tap So"l"9 2443 147,36

" 30,954 0,6g8 21 61 0,13 2442
FI.t lock Sloe,. Hem " 30,57 0,678 20726 0,13 2342, ,< Sewing 2347 15339

" 30.42.1 0,684 20.81 0,13 23,52
c., SI•• ,.Join " 3.1524 ,- 24298 (l,13 2746

; Co" 27.495 13093"< " 35411 "" 24363 (113 2753
Flal took ArmHole " .iSM 0.72 25517 o.n 28,83• ,< Top Sewing "" 12474

" 35.51 0.72 25567 0.13 2689
Plane Sleeve " 2".]7 0623 16.429 0.13 16,56

0 ,< Tack Inne< 1657 193,86

" 26'; 1 0.62 1644 0.13 18,58
c., Sid. S.am 'M '"00 0,611 12.745 0.13 14,4

CO Co" SowingLeft 14,515 """< Side ,"e 2075 0.624 12,948 11.13 14.63
c., Sid. S.am

'" 2085 o 611 12739 0,13 14395

"
lock S."""9 14513 '"~ RlghlSlde ,m 2075 0624 12,>148 0,13 14.83

FIBllocl<: Sody Hem '" 34.83 066' 23,127 1113 26.134

" .e Se"'r>g 26042 138,24

'" 34.9 11658 ,,- 0,13 25949

'0- ,- 'M 26.:11 0,65 17102 0,13 1933

" ., Tocl<:OoJler 1923 167,21

'" 26.44 '" 16,92 >C, 1912
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Table 4.5 and Table 4.8 show that highest pitch time or observed time is 35,48 second

and standard processing time is 28.86 Second. S() here bottleneck time i, 35.48 second

for observed time and 28.86 second for standaro prc>cessing time. S() b()llleneck lime is

reduced ]4.67 % f()r ()bserved time compare to existing observed time. Standard bottle

neck time is lower tban observed boUle neck time.

4.5 TIME STUDY: SITUATION III

But Table 4.5 shows that the operations 110I, 6, 7, 8, 9, 13 c;m <11,0be splitted into small

part as Sho"lder joint le11side and right side, Sleeve hem sewing left side and right side,

Sleeve joint left side and right side, Al1I1holetop sewing left side and right side, Slecve

tack inner left side and right side, Sleeve tilck final (ouler) left side and right side. After

spliuing lhese operations. Pitch Time ()f workers of these work slations have been

collected. Then worker's per hour production, worker rating and Standard processing

lime of these work stations have been calculated. These expressions are presented in

Table 4.9, Table 4.10, Table 4, 11 and Table 4.12
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Table 4.9; PilChTimc of a T-Shirt of sewing section.

Se,;,,1 Macnln. Oporatlon Operotor Oo.erveo Tim.
-

Average Tot,1

"' Name ,,- Name Time. average, , , , , " , " eo, Tlme,Seo

~"ShQulOer " " l4 15,0~ '" 14 " 14 5& j4 J I 14,5' l-l '9 ,. 768, ~,J"," Co" I~ 706

"" Side " 15 14 " "" ''''' 144" \4 58 14 J8 ,. 15 14,646

~"ShQulder ~ ",'-5 " ," 14.77 14j6 '" 145. 1427 14749, ,~JOin Right '''''''" Side '" 15 14
" "' 1462 1448 1',5! 14 '6 141l 14638

0" Neck JOin ~ ," 29 31 19 5 29 " '" 29.2 1879 2S J4 292'", Co. 29 137

'" '" '" "077 '"' 29 II ;OM 00 ;0" 2&19 19.125

Flallock 6.ck noel< " 30 53 JOJ~ .1V , 2918 29 J9 19 57 20 J4 '892 29 16, ~ Tap JOin 29 305,.
30 "' 1047 ,e, ,9 ~S 205 29 "3 29.4 '" 29 ,-'

FI.t1oel< Necl<Tap "" 19 ,6 19.J(; '00 28 86 18 S5 2Soj '",~ '" 2&S<J4, we Sewing 28 &58,. 'OM 2943 '" l89' )! 68 28 73 2846 28 19 l8.91l

PI.ne BackNeck "" 3t 53 3 l:lJ " ,Il i4 30.52 3068 30 J2 '" 30765• '" Tap Sewmg ""'" "" 3 lAS m " 3ti 72 3033 JO45 JO,12 N~'4

Flallook Sleeve Hem " 15.6 " 5J 15,4 15 23 15 15 l52l IS,I '"w 15274, "" Sewing Le~ 15,23." '" ''" "" 1.'3 '" " 15 I' 1"'-1 .4 86 II I i6

Flallock Sleeve Hem O' 1561 IO,j5 '" 1526 15 IS 102 I." '492 15169

• we Sawing lj2Jl
Righi Sida "" 1\ " 1541 103 '" " 1\ 15 lj 0' 14 87 15 193

Over SleeveJo;n " 13,1 '" 179 1775 "" '7,' 1752 11.42 17746, ' Lock Left SKJe 17713
~ " 18 12 179J on 17,7 17 53 115i 174, 17J2 '7689

~" SI"""e Join 'O' '" '" ," 17.14 17 59 "" '7.OJ ,,' 1774

'" "" Right Side 17'I

'" '"" 18 IJ " IU 17M 11 51 1758 17,44 17,.1) l7 638

Flallock Arm Hole '" " " '" 17 7J "" 1766 1748 17,." l7.714

" ''" Top Sewing 17732
Left Side ,m

I" '" " 11.9 on 17,({' on 11.54 I7JJ lJ.,"~

FI.t1oel< Arm Hoi. '" " " '" '7 " '" 1765 IJ ,0(, '7J' \] 101

" we TwSawlng 11.125
RI hI SOd. ". 18~,

'" 0'
\]9 IHI 17,6 1772 17 52 17.3J 1774S

""" I Sleeve 'O' 1) '2 IJ J8 '" IJ 18 " '" " I:l9J lJl7l

" ~ Tad< Inne, 1310\
Left Side B' IJ ,a 1J 52 ,H IJ:lJ IJ, I 1),," " 119J IJ 2J9

Plane SI•• va '" IJ ,J 1))7 'll I J 16 " 1,,1' '298 12.9 IJ 164

" ~ Tacl<Inner lJ 1')5
RI htSlde ". 1357 '" 1.'4 13 21 lJlI 1J14

"
IH 11226

~" Side Seam 'O' 2l,22 Llil " ~,'", '" 2~.64 '" 20 'I,

" ,., Sewing Left 20 8G5

''" SW. ". 21 16 " 2<" 2074 '" lO oS 20 52 ,,' 2075

"- S,~e S.am ,e, 21,2 21.1 " 2089 ,O,(,~ 'og 2065 104S 20,65

" ". Sawing ,0"
''" R; h,S,de ". 21.17 " ,eo 107J lO,58 2<167 2051 n 20.75

FI.lloel< Bo~y Hem '" Jj 69 35,4' ,n 34 89 '" .14(., '428 " J' SJ
H .e Sewing J4 &65

H' .1572 3548 ,n ."~J '" j473 34 J9 34,' '"
PI,"e Slaeve 'O' "" 1))7 ,n 1J 15 " 1).1 12'J6 1238 13,145

'" '" Tad: Outer IlIJI
Left Si~" '"C lJ " 13<2 '" IJ 18 1) 03 lJ 15 " I<,W 13,196

PI.ne Slo.1Ie 'O' 1.1,44 " 37 '" 131) 12,"' ,J II 12.98 12,86 13,136

'" '" Tad< Outer U '62
R' hi Side '"" '" IHJ '" 13 15 " IJIl " '2,93 13 1aB
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Table 4.10: Observed Units of Per Hour Operation ofa T-Shirt of sewing section.

Serial Mocl1i"" Operation Operalor Ob>e",e~ Per Hour Opemlion /lv"rage TOlol

" Name Name Name Unit> average, , , • , • , • Units

Over Sl>oulde' Join " '" '" '00 '" '" 'W '" '" 231.63, Lock Left Side '" '6.e " ". ,,. ,~'" '" '" '" ,eo 236.66

~ec Sl>oulder Join ~ '" '" 'W '" '" 'W '" ". 231.66, lock Right Sida n46J
~ ,. '" ". '" '" '" '" '" '" 237.38

~ec Neck JOin " ,,. m '" m ,,. '" '" '" 117,63, lock 11& I)
"0 " ", m '" '" '" ,,. '" ". l1a 63

Flatlm:" Back neck Tap " ,., '" m '" '" no ,,. '" 114,88, "0 Join 1145'•• '00 ,.. m '" '" '" '" '" 11425

Flat lock Neck Tap ~ m m '" ". '" ,,. '" '" 11888, .e ~i"9 Ll <5',. m m ", ", ", '" '" ," 11B,13

Plane Et.ack Nack M ,m ,., '" ,., '" ,., '0; m 1055, we Tap Se";"9 10, IJoe " .., ,., 'M ••• '00 ,.. '" 104.75

Flallock Sleeve Hem " ,., ,,. '" '" '" ,,, '" ,eo '", "" ~Ing left 217&8
Side " 'M '" ,,, ,,. '" '" '" '" 21875

Flollock Sleeve Clem " 'M '" '" '" '" ". '" '" 21713• "0 SOWingRight 2]7 SS
Side •• 'M '" '" ,,. '" '" '" '" .18063

O,e, SI•• ve JOin Lofl M '00 '" '" '00 ,00 '" '" ,m 19175, "" Side L92 25
•0 •• '00 '00 '00 '" '" '" '00 'M 19275
0_ S"""'e Join '"' ••0 "" ••• "0 '00 ,00 ,00 'M 192,13,. Co" Right Side 192.51
~ ,"e "" '00 ,OC ,~'" ,.. '" '0; 1928B

Flat lock Am1 HoleTop '" .., ,~'" ". '" .., ,.. "" 166,2,

" ., Sawing Left ISS 13
Side n. '" '" '" '00 '" ,.. "" ,.. ""Flat lock Arm Hole Top 'M .., '" ,.. "" '" '00 '" ". 188.63

" "0 ~ln9Rlght 1KS,4
Side "" .., .., '" '00 '" ,eo ,~,.. 16625

Plano SlooveTack ,~'" '" '00 '" '"" ,.. '" '" 261.5

" -, lo""r l-efl Side 'M
Be '" ';0 '" 'e' '"" '"' '"' "" 2605

P"•• Sleeve Tack '" Me '" ';0 '" '"" '"' '" "" =•• ." lo""r R;ghl 2'" 57
Side '" '" '" '" '" ,oe '" ,.. "" .61,13

O,er Side Seam '" '" ," ';0 '" '" ,eo '" ,.. 1s.B75•• LocI< Sewing Lefl '60'

"" Side '" '" '" '" "0 ,,' .., ,.. m 16225
0., SldeS.am ,~," '" '" ';0 '" ,eo '" ,.. 156,70

" '00' S.""g R'9h' 'We
"" Side W" '" '" .., ,eo ••• '" ••• m 16225
FlatloCll Body Clem '" " ~ •• " e' " ,.. ,., "" .0 Sewir>g 9569". 00 " 00 "' " •• 00 '" 9538
Plane Sleeve Tacl< '" '" '" ';0 ,.. '"' '"' '" '" 2565•• ." OUler Lefl Stde 21788

'" '" "e ". ,eo 'eo ,.. '"" on 257.25

Pl,ne SloeveTack '" '" '" '" '" ,eo '"' '" '" 25925

" "" OuW Right ,5~12
Side m, m '" ''" "e ,eo M ,.. on 257,38
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Table 4.11: Observed Worker Rating ofa T.Shirt ,,[sewing section.

~"'Machine Operellan Op.ra_ Number Ob •• "".d Per HourWorl<:er Rating Av.r_ Ob.e-

'" Name N.m. '" of Per ",' ",0
Name Hour Obser_ Rating

Sland_ ",0.c' , , , , , , , • RBtln~
Units

~, Should.r " ,<0 0,56 0.58 '" '" 'M 0,62 .M ""' 0,609, Co" JOin left ~ (,17." ~. '" 3&0 0.57 .~•." 0.62 .OO '0' 0,65 .eo 0,624,., Soould.r " '" 0.56 .~""' 0.57 '" 0,62 .M 0.66 0,61, CO> Join Right "6l~

'C Sid. " ,XII '" "" ""' .m oeo 0"' ""' .eo 0625

Over Ne<:kJOI" ~ '0' ""' ." 0,64 0,65 0.67 0.66 0,68 0,69 0653, Look 0656

"' " "" 0,61 0"' 0.64 '.00 0.67 0.67 0.69 0; 0.659

Flat lock Back "eok "' n" ""' '.M 0.67 ,~0.69 '.00 0.71 on 0676, ." Tap Join 0676
I '" no ""' 0.64 "0 0,67 0; OM 0; 0,71 0.673

FI.llock N.ck Tap " 1911 O~ "" 0,61 0,63 .M 0"' 0.65 0,66 0626, .0 Sewing o 6',
"' '" 0.59 0'" "" 0.62 OM '"' 0"' 0,66 0623

Plane Neck Top "' '" 0.67 0,67 0,69 0; ,n 0,71 0,73 0.75 0,705
0 ~ Sewing ti 702

"' ''" .00 ,m 000 0.69 on 0,71 ,n 0.74 0,6~9

Flatlo"" SI•• ve Hem " n. •.'" 000 ""' .00 0,69 000 """ .n D679, '"' Sewing 06W'
Left SKJe '" "'" 0'" 0.00 0.68 OM 0; 0.68 0' ,n 0665

Flatlo", Sleeve Hem M 320 ''" '" 0.67 0,66 0,69 OM 0.69 .n 0.078, "' SeWlllg o 0!!2
RI htSlde " "'" 0,64 '00 '00 "" " 0.00 e; on 06$5,., Sleeve Join " '" '" 0.67 0,67 '" 0] 0,69 0,71 on 0,686

" Look, l.ft Side ~ 6BJ.0 '" O~II 0.64 000 '" 0.68 0,71 "" e;, on 0688
0_ SleeveJoln '"' '" 0.64 0'" ''" 0.68 0' '00 0;' 0.73 0688

'" CO< Right Side G689

"" ;e, '" 'M 000 0,68 0.69 0;' "" 0,71 0.73 000'
flallo"" Arm Hole '" '"" 0.' 0' e;, 0,72 0,73 on 0," 0.76 D724

" '"' Top Sewing G724
Le~ Side '" '"" "0 '] " on 0.73 0,72 0,75 0.77 0,723

F~tloc\; Arm Kale '" '"" 0] 0; 0,71 on 0.73 0.72 0,75 0" ~
" "' To" Sew;ng 07"

'" 'W 0,69 e; e; 0,72 0.73 0,72 0.76 ,n 0.724
Ri hi Soda

~
Pla"e Sleeve Tack 'M m "" '.0 0.61 '" 0'" om 0.64 OM

" "' Inn.r 0622
Left Side ''" 420 ", " .0 0,62 0'" 0" 0.64 "0 ~

Plane Sleeve Taok '" m 0,59 " '" 0.63 'M 0,63 000 "0 ~
" "" ~;~~r

062,
R; ht Side '" '" 0.59 '.0 " 0.62 '" 0,63 0.," '" 0,623

0., Sod. Seam 'M 'W 0,59 000 0.' 0.61 0,63 '" 0" 0.64 o 613

" Co' Sewing ~ (,I"." ~.ftSid • '" '" ." '.00 0,61 0.62 .00 0,63 0,65 0.66 0,625
0_ Side Seam 'M '" 0,5~ 0,59 0.' ''" 0,63 '" '" O.M 0613

" Co. Sewing G619

'"' Ri hI Side 'M 2611 OM "" '" 0." 0.65 0.63 000 '.M 0,620

Flatlock Bo~y Hem '" '0; 0"' 0,63 0.65 '00 0.00 '00 0.69 0;' eo" OML" "" Sewl"g

'" '0; 0,62 0,63 0.64 '" 0,67 000 0.68 0;' o 6~8
PIa"" SI""".Tack '" '00 ,., 0.62 0,63 0,65 '" .00 000 0,69 ."'" "" O~, " [,4<

l.~ Sllle I '" '" 0.' 0.62 '" 0,64 0,67 O.M 0," '" 0645

Plone Sleeve Tacl< '" '" " 0.62 0"' 000 '" 0.00 '.M 000 0,65

'" ." ,~, U,.1]
RI ht Side ''" '00 0,59 0.62 0" '" 0,67 '.00 0'" '" o6~~
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Table 4.12: Basic Pitch Time and Standard Processing Time ofa T-Shirt of a sewing section.

""ri,1 M.chlne O~rat>o" N.me Op.rator Ob.e",e~ OlJ.e",.d 8a.lc Allowance st.no.ro Average C,p,c;tj'

'" Name Name Timesec R,tlng ~.Rote 13% ProeessJn9 Stand,," ""Time TimeSec Proc••• ln9 Hour
'eo TimeSeo (ploe••

0"
Hour)

0_ Shoolder Join " 14,766 0,609 "00' !I.ll 10.162, ,0< left Side 10245 351.:W

'" '" 14,646 0624 9139 n.l:l 10327
0_ Shoolder Join ~ 14.749 ""' 8997 0.1.1 10 166, Co. R;gh'Slde 10.252 :l51 15

'" " 14.638 0625 9 149 O.1J 10338
c_ Nw<Joill " 29249 06~3 19.1 1113 21.583

; Co'" 21 636 166,39., '" 29.125 0.659 19193 0,13 21.68S
FlO!lock Backneck Tap " 29.76 0,678 201n o,n 22.8 22751 155,23, '0 Join '" 2985 0,673 20,089 0.13 22701
Fla' lock NeckTap " 28 ~04 0,626 18,031 0.13 20375 20.364 17676, ,C SewlnQ

'" 28,911 0623 18.012 O.IJ 20,3~
Plane S,c!; Noel< " .l!176S 0.705 21.68S 0.13 24509 24.48 14706, ., Tap Sewing oe 30,954 '"W 21.637 0,13 2445
Flatloci< SIMv.Hom " 15274 0.679 10.371 0,13 11,719

; ., SeWln9 11.737 306'"
L.~ SO;ie '" 15,186 0,665 10,402 013 11.755

Flat lock S""". Hem "' 15269 0676 10,352 0,13 11.698

" '" Sewifl'J 11.729 In(, "'
Rl ht Side "" 15,1S3 0,685 10.407 (In 11 76

0_ Sl•• "" JOinLeft "' 17,746 o,ase 12,174 0.13 13756

" Co. Sl~e 13754 ,(" '4
~ " 17.689 !lSB8 1217 O.IJ 13752
Over Sleeve Join '"' 1774 ,~12.205 0.13 13792

'" Co'" RightSide 13762 261 21., '"' 17688 0569 12,187 0,13 13,771

Flat lock Arm1-101.Top '" 17714 0.724 12625 0,13 14.492

" ., Sewil1jJ 10.497 24& J)
LeQSKle "" 17,749 0.723 12,83J 0,13 14.501

Fla'lock AlmHoleTOp ,~17,701 0.725 12,833 !I.D 14.502

" ., SO"'''9 14511 24B ~9
Ri h,S,de "" 17,746 0724 12.85 0.1:l 1452

Plane Sleeve Tack ," 13.171 0,623 5,206 0.13 0.272

" '0 lnn.r 9281 )11.80
LeftSide '"" 13.23S 0621 ,~,0.1.1 '",Plan. Sleeve Tack '" 13164 ,~8,241 0, I3 g,312

" .e lo""r 9,312 3866
RI hi Si~" '" 13226 0.623 "" OLl 9311

~" SldeS.am '" 2086 o 513 12,787 0,13 14.45

'" '"' S.wing 1'.553 247 )J

'C left S,~. '" 20.75 0625 12969 !I.D 14.655
0., Side S.am '"' 20.85 0613 12781 o.n 14,443

" "" Sewing 1.549 "742

"0 P" h' Sida "" 2075 0625 12.969 0.13 14,6:>5

Flall""k lJ.odyHem ," .34.~J ,~23.127 0.13 26134

" ~ Sewing 26.042 I.l~ '4

''" 34.') eo" 22.964 0.1.1 25949
Pl.na Sle.ve T.ck '"' 13,145 0,65 ""'" 0,13 9655

" .e Oute' 9637 .m,5{;
LeftSO;ie '"" 13196 0.645 8.511 0,13 9,618

Plane Steeve T.r:!< ,~13,136 0.65 8.538 0,13 9,548

" '" O~, 9.623 -'741
RI htS,de '"" 131M 0644 8.493 0,13 S,5S7
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Table 4.9 and Table 4.12 show that highest pitch time or observed time is 34.865 second

and standard processing time is 26.042 Second. So here bottleneck time is 34.865 second

for observed time and 26.042 second for standard processing time. So boUleneck lime i"

reduced 16.15 % for ob'erved time compare to existing bottle neck observed time.

Standard bottle neck lime i, lower lhan observed bottle neck time.

4.6 TIME STUDY: SITUATION IV

But by adopting the technIque of Method Study, it is also found that the observed

proce<;sing lime or Pitch Time of all the operations can be al~{) reduced by reducing

e"eess marking, excess Sewing Rursl, improvement of Slow Movement and also by

Motivation. As a rcsult of adoption and application 01" lhese techniques beforc splitting of

these operatIon" PilCh Time of workers of all work stations have been collected. Then

\\iorker's per hour productIon, worker rating and Standard processing time of these work

,lations have been calculated. These e"pressions arc presented in Table 4.13, Table 4.14,

Table 4.15, and 'Illble 4.16

- 56-



Table 4.13: PilCh .j ime ofa I-Shirt ofscwillg section.

S.,I.I M.chlne Operation Operalor Ob.e"eo Time Average Total

'" N,me Name Name Tim. Soc average, , , , ; , , , Tlme,Sec

C., Sl>o"loo< " 21 19 " '" U 26,l7 2034 ", 254L ,.,, Co, JOin 21>II

"" " 271L " U, 26 )2 2, 92 '6,2' 2-' 76 2534 2629
.0_ NecllJoln ~ nn 24 87 n, 2',27 n 2416 2HI "" 2432, Co, nn
~ '" n, n" '" 2' 15 2.',39 24,1 "" 214~ n,

FlatloO!< eo" ~ '-' ." 2' J4 '" "n 2442 2453 24,l~ ,-',9' 20.73, we neck Tap 2. 7'"
Join " 2568 2549 n, "" 2" 245~ 24.26 2392 n,

FI$t lock Nock Tap " 24,84 "" n. "" 23% ,4 I, 23 &5 lJ.J' .4,16• "" Sewir>g 2' OJ•• nO' 24,41 'n '397 1378 lJ 63 23 30 ,J 19 ~3,9

PI.ne B.ok M 21.)1 17 5J ". 27,0 " 21.ll '" ,6 J9 2724
; "" Ned< Tap 27'"

Sowing ,. 2JJ~ 27,{,j no 2l.J4 nil ". " :!J ,84 27,43

Fl., lock Sleeve M 2732 21 1 "" 26 51 26 ,3 2(,.." 2606 25 " 2652• "" ',m '~445-" oe 27.n '{;S~ ", /; 26 )5 '" 2622 " 25 71 2G,~7
C_ Sleeve " 1178 3L5, n, JG,9~ J" 7(, '" 35 300, JO33 31 02, Co. JOin JU.97

"" " )l ,6L Jl4, m JG91 JG65 JO,7! JO" .102~ 3092

Flallocl< Arm Hoi. " J22J "" J 1.9 JI 69 JUL 31J~ '" lOg3 31 56• we '0, ) I 6
Sewl" "' 3233 J2 II 31.9 JI.76 J1,," JlSl

~
1092 316~

PI.ne ,- " "" 2112 21.9 21.(, '1 J2 2141
~

20 87 2159

" we ,.. 21 545
inne' " 2224 '" 11.7 II 49 n, 2112 ~ 2077 '"~" ;0' '" ,J '" ,HL no m 3219 3189 ~ 32 J' n",- Seam

'" "" SO""9 '"' " ,'I JJ 4, J3 2 ;; J2 68 32 7' ~ )2 " n.~ 32.95

'00 31.74 3JJl lJl 3291 3253 J26" J" )2 13 "0;
Fl.' lock Body '" 2079 29M ;0' m ,9 IJ 29,2 n """ '"" ~ ".~ 2927

SOwi"Ll '" 29 ) I 1-9"S n. "'" '9 U3 2915 2396 ,8,7') 29,Z4

Pi.ne Sleell<! ,~2272 22 57 223 " ,I 81 n "77 21 45 22.08

" "" ,.. 22 G7
Ou'.r "" ~l.73 2", 224 22L 21.85 2,08 l1.8:/ 21M 2206
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Table 4.14: Observed Units of Per Hour Operation of aT-Shirl 01"sewing section.

Serial M.ct1ine O!>"ratlon Op.raIO' Ol>serve~ Per Hou' Opo'.tlon Average Total

" ,,~ Name Name Un;t' average, , , , , • • Un",,
0_ Sooul~e, " m '" '" ". '" ". '" '" 135,38, Locl<MIC JOin "".~

'" m m m ''" ''" '" '" '" 136.5

~" Neel<Joln " '" 'M '" '" '" '" '"" '" 147,63, Loo!<Mle ,..,. '" .., '" ''" '" ". '" '" 148.38

Flat lock Bool< """" " '" '" '" '" '" ". '" '" 145.25, '" TapJoln '"" ". '" 142. '" '" '" ". '" 144,75

Flat locI< Neel<T.p " 'M '" '" '" '" g. '" '" 14M3, '" Sewing 14~44•• '" g, '" '" '" '" '" '" t5025

PI.ne Back Neck ~ '" '" '" '" '" m '" '" 131.63, '"' Tap S.win~ 131 19

'" '" '" '" '" m m '" '" 13075

FI.llocl< SI•• "" Hem M '" m '" '" '" '" ". '" 13525• '" Sawln~ 1.15 (,'.'

'" m '" '" '" '" '" ". '" '"~, S~eJDln " '" ,g '" '" m no m '" 11575, Lo<:k MIC L15 15,. m ,g '" '" m '" m '" 115.75

FI.t 10e1< Atm Hoi. M '.. ," m m ,g ..' '" '" 113.5• .e TopSowlng llH4•• '" '" '" m '" ,g '" ". "3,~8

Plane Sleeve Taol< M '" '" '" ,.. ,oe ". '" '" 16625, '" Inne, 166565

'" '" '" ,eo '"' '" oe, m m 16688

0.' SiOe Seam 'M '" '" '" '" "" 'M '" '" 1085
loel<MlC S.""'g 'M" "e '" '" '" ". ". '" '" '0875 W8.75

,oe '" '"' ••• W. 'W "" '" '" ""FI.tloc. I3.odV Hem '" ". '" m m '" '" m m 12,,\18

" '" SOwi"ll 122565

'" '" '" '" '" '" '" '" '" 12275

Plano Sleave Tao1< ,M '" '" '"' '" '" '" m '"' 162,5

" '0 Out., '"'" '" '" ,.. 'W '" '"' '" ••• 1595
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Table 4.15: Observed Worker Rating ofa T-Shirt of sewing sedion.

Seri,1 Machine OPCfal101l Operator No of Ob•••••• d p"r Hour Rating Avar_ Ovser.

" Nama Name Name ,e' ,"' "'hour Obser. Rating
.ta"d. "''" , , , , , , , , R.\i"ll
"nil.

e_ Sho"ld •• " '" 0.695 " 0.71 0716 0.721 0,716 0,721 0742 o 715, Co" JOin o J IJ
~ '" '" 0695 " m 0.716 0.726 0,721 0732 0747

~
~" Na"" J"," " '" 0,7B9 ,.. OO' 0822 0,83, 0,626 0.833 0.844 ~, Coc' I>~,2

"" ,. ,,, 0,79-0 0.806 '" O,B.B 0,833 0.828 0.839 OO' 0624

Flalloo. B.c. M nO ,., 0.835 ,.~OO~ '00' 0.859 0,871 a aa2 0.854
-, "" nec. 0,'"

Tap JOin oe ,,, 0,624 o a29 ,." 0,8" 0,659 0.a59 o a71 ° aS2 0,851 -
FlallOC' Nec. Tap " ,W 0.758 o 76~ on 0,779 0.789 0784 " 0,811 o 7a2, we Sewing 0137

'" ,,, 0763 0,77' '" 0.789 0.795 " 0805 o B16 0791

Plana Bad Nee " '" 0,86 ,OO, '"' 0.873 0,887 '" 0687 D893 0878• ~ Tap '"'0
o ~75

Se"'" "' '" 0,86 '"' '" 0873 0,88 0,86 0887 ''" 0672

F1.lloc. ,-, M '00 081~ 0.825 '" O,aU ,. oo' 0.86~ 0.675 0,645, "" He~,n" 'M'-" •• '00 .,' 0,831 OM '" "'" 0.856 0,863 o a75 0.85
e_ Slee"" " '" 0807 0,81' O.B2 '''' o B36 0,829 O~ o a.3 0827, Lock JOin ° 827~ '" '" 0.807 O,al' O.B2 0.629 0.836 0,8:19 "'" 'M; 0827

Ftatloclo: Arm Kole " 1.10 a a54 '00' 0"' 0.869 a an 0877 0885 0,B92 O,B73
0 ~ '" ~ 873

Sewi"9 "" '.10 oas. ,~"'" 0,869 o,a77 0677 0.885 0.892 0672

PI.n. Sleeve " .,. 0,767 0.77\ '" "'" '" 0' o.aas o 819 0.792• "" "" COW
Innet •• 2'" 0767 o 771 0,79 0,795 D.BD5 "' 0,81 Q B2' 0795

0., SI~e ,~nO 0.815 oa23 0,83 o B31 0.838 "'" ,~",M m
CO" &"

" we Sewing '"' ''" 0,815 ,m '"' 0.838 0,8'6 0836 OM' OOM 0,837 Q 8)7

'OC no 0,815 o B23 '" 0838 0,8'6 '"' 0.854 0.854 0,636

FLallo"" Body '" 14j 0,B3 0.63 ,0< ,0< OM '" 0.86 0.86 0,645

" ~ <'0 G3'"
SewW1ll '" 145 OO' 0.83 OM "0; '" 0.85 0,86 'OO 'M'

Plane .~"'M '"0 ''" 0795 0,61 0,815 " 0.815 0,8., 0.835 0.813

" "" "" OSI2
OuIO' n" '00 0.79 0,795 ,., '" 0.82 o 815 0,82 ,~o 811
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Table 4,16: Basic Pitch Time and Standard Proces,ing Timc of a T-Shirt of ,e",ing section.

SE';al Macru"" Operation OF'"rator 00_ Obseote<t ~" AliowaM" Standard Average Capacily

" Name Name Name Tlmo Rati"J Pitch Time "ore Proce""ing Slandard 0"- Time SEo ProcesSing ffou'
TlmeSEc (PieGe'~,

"""O,er ShQulder " 26.4 o 715 16676 OC, .1,33, co. Join 21.33 lM7i

'" '" .6,.9 0718 18.376 0\3 2133
0_ NecllJoln ~ 2~ 32 0,82 19.942 "" 2:1,&3,, co. 22534 1091(,

'" '" 24,2 ,., 19941 "" 22 &JJ

Flallock "'" " 2473 """ 21.119 ." 2a.1l65, ~ ""ck Tap 23857 150 "
Join '" '" 0,651 21 105 '" 23648

Flallo"" Neck Tap " 24,16 0.782 18,893 ." 21.349, ,e Sewi"9 21.351'> 16& 57

" 23.9 0,791 16905 013 21,363

Pl""e a.ek ~ 27.24 0878 23,917 "" 27026
; '" Neel<Tap 27.03 1)-' 1'J

~"' " 2H3 G87:1 23.919 oc, 27.G2a

Flallock Sleeve M 2652 G,84, 22.409 ." :1>,323, ~ C." 253.G "'[5
Sew;n e, 26,37 ." 22415 ~Ll 25328

Over Sleeve " 31 Gl 0,527 25654 ." .6,969, Look Joi" l8942 I"" J9
~ ,0 30,92 0.B21 2,,571 ." 2B 895

Fl.tlock Arm ffole "' 31.56 0.873 :17.1>02 on 31.134
0 '" TOP,;na

31.151'> 115 55
Sewin '0 31.64 0,872 2759 on 31.177

Plane SIee,e " 21.59 0,792 17099 OC, 19,322

" "" '" 19319 186 "
Inne.- "" 21,5 07g5 17.093 Ol) 19315

C_ SI~e '" 33,05 0,835 27597 o 1.1 31164
CO. ~'"" ,< Sew;ng '"' "~ 0837 :17,071 ." 31,155 31 155 "" ,5

we 32.a7 0636 27545 ,n 31.126

Fial look Bo~y '" '0; 05'5 24,759 0.13 27,978

" ~ He:""
,,- P""

Sew;" 'CO 29.24 0846 24737 11.13 27953

Plane Sleev. '" 22.0a o 813 17.951 on 20285

" ",e '" 20251 1J77J
Oore, "" 22.06 0,811 17.891 'n .0,216
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Table 4.13 and Table 4.16 highest pItch time or observed time is 32.95 second and

standard processing tIme is 31.156 SeeDnd. So here bottleneck time i~ 32.95 second for

observed time and 31 156 second for standard processing time. So hotUeneck lime is

reduced 20.76 % for observed time compare to existing bottle neck observed time.

Standard bottle neck time is lower than ob.,erved boUle neck time.

4.7 TIME STUDY: SJTUATION V

Again by lldupting the technique of Method Study, alter splitting of these operations,

observed pmcessing time or Pitch Time of \\,orkers of all the work stations have been

collected, Then workers per hour production, worker rating and Standard proee~~ing time

of these work stations have been calculated. These expressions are presented in Table

4.17, Table 4.18, ']'able 4.19 and Table 4.20.
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Table 4.17: Pitch Time ofa T-Shirt or sewIng section.

Se,i.1 Machi"" Operation Ope'- Ob.e"e" Time Average Toiol

"' Nome N.me .tor Tlma.Soc .ve •.•ge
N.me , , , , , • , • TlmBSoo- Should., " 1),14 12,94 12.72 12.j7 12.28 12.35 1111 11.92 1,,5

"'" Join 12.54, .e Left Side '" 13.1& 12,% 12.7X 12f,5 12.39 12,4& 12-2 " 1,,53
~ec Shoulder ~ 13,I 12,91 12.72 12.52 12.22 12033 12.14 '" 1,,61
Coc' J.,;n 12.32 12,41

12,6), ~ RI hI S;~e '" 13.11 12,9 12,72 12.59 12.21 12,97 1265

~"Necl<Jo;n ~ 25.22 24.&7 24.5 24,27 " 24,16 23,91 23.62 24.32
Coo, 24.26, "" '" 25.1 24.77 24,41 24 15 23.&9 24.1 23.71 2).49 '"FI.lloek B.llckneck " 25,51 25.34 25.1 24,72 24,42 24.53 24,28 23.94 24,73

"" Tap Jo;o 24,765, ,. 25 68 25.49 2S.18 24.~2 ~,24.5S 24,26 23.92 ".
FI8t1m:k Neck Tap ~ 2-1.S4 24.61> 24.41 24.26 23.96 24 I' 23.6(, 23J4 24,16
.e Sowing 240), '" "4.67 24,41 24,16 ~3.'J7 23.78 23,63 23.39 2J. I~ '"••• e.ck Nock ~ 26.41 26.2) ", 25,81 25.5S 2, o~ 25.32 " 25.76

"" Top Sowing 25,685

• e. 26.27 26.1 25,Sq 2,61 25.3& 25.48 25,22 24.~4 25.81
FI.lloc, SIeev. Hem " 13.91 13.78 1).0 1343 13.22 1).32 1.11 12.88 1341

'" SeY.ingLeft IJ 445, Sl~e " 13m 13.88 13.71 1),51 13,27 lJ.,8 13 17 12.95 1348
Fl.! lock Sioove Ham ~ 13,Sg 1.173 lJ.6 13.4 1J.2 '" 13.11 12,S7 13,39
~ Sowing Righi 1J.41

• Sido •• I) 95 13 82 13,65 13.44 1).22 13.34 D.D 12,91 13.43

~" Sleeve Join ~ 15J5 15,22 15,11 14.93 14.79 IU9 14.(,9 14 51 14,94
Coo' LoftSida 14 qS, "" •• 15.4 15.20 15 14 14,95 14.~2 14.9 14.09 145 14 96
~, Sleeve Join ,~15.29 15.14 " 14 ~s 14,7 14,82 14,6) 14.45 1'.86
Co" Right Side 14.~85

Co "" ,.. 15.33 15.21 15.1 14,91 14,n 14.86 14,63 14.47 14.91
FI.llock ArmHole ,n 16 34 16.21 16.1 "W 15.& 15.8S 15.6') 15.52 1594

'" Top S.wing 15.96

" LeftSide n. 16,4 16,28 16.13 lj.96 15.83 15,9 1'.75 15.59 '"..
F••tlm:k Arm Hole ,~16.3& 16,27 16.1, 15.96 15.84 15,91 15.71 15.57 15 97"0 ~:Sewlng "" Ri hI S;~. '" 16,43 1603.1 16 19 •• lS.87 1.196 15.79 15,6S 16,03
Plane Sleevo To"" ,~10.95 IU.&4 10,7 10,61 ]1)5 10% 10,4) 10.32 10,61

"" In",,r lU.u15
B Le~ Side ,.. n lO.g5 10,7) lU,62 "' 1058 10,41 IO.2~ 10 62

"'" SleevO Tao~ '" 10,9 111.79 W.OS 10.54 10,43 lO.53 10,39 10.29 10 57

"" Inner 10.58

•• RI htSlde ,.. 10,% 10,82 10.7 to.59 10,47 10.55 10 3~ 10.25 10 59

O,er Sida Seam ,~1635 16,17 •• 15.~5 Ij.68 15,7) 15.~9 15.41 10,85

" CO" SeY.ing 15.87

"" LeftSid. W. 1603g '" 16.06 15.88 15.71 15 7& 15.61 15.47 1589.- SI~e Se,m ,~16.3 16,15 •• 15.83 15.63 15,74 15.(, 15,4 15 B3•• laok Sewing 15,8)5
• e RI hlS;~ • ••• 16.)3 1616 15,98 15,83 15.69 15,75 15,6 15 ]~ 10,[\00

Flat loci< Body Hem '" 20,'" "" '" 20 J 2~ II 292 " '"" ,.,
" "" SeWII'IlI 29,27

'" 29 J I 29 58 2H 2922 2908 19, Lj ,,% 2879 29.24
Plane Sleeve T.ck '" ll.l 10.92 IO.~ 1065 10.5 IQ.5~ 1046 10.32 10.67

•• "" Outer 111.645
LeftSide '" " lII.X~ 10.76 10,62 104M 10.54 10.41 IO.2Q 106.

Plan. Sioova Toe, ,~11 IS 10,95 10.84 III-oK 1052 10,64 IO.4X 10 34 10,7
~ OUler I0-6~

" • hi Sida ". 11 II 10,9 10.77 10.64 10.5 10,58 lQ.44 103) 10,66
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Table 4.18: Observed Units "r Per Hour Operation of a T-Shirt of sewing section.

senal Machine Ope •• Uo" Name Operator O!>se",.d Per Hour Operation A"""'ge Total

" Name Name Un!1S ."""'ge, , 0 • , • , • U";ts

~" Sho"lcIer JOIO " m ''" '" '" '" '" '"' '" 23733, Co" left Sille 2S6.94

"" '" m m '" '" '" '" '"' '00 286.00

0.' Sho"l~er Join " '" '" '" '" '" '" ". ''" 285.13, c,. Right Side 2&4.69

"" " '" '" '" ,eo '"' '" ,., m .84,25

0_ NeekJolo " '" 'M ''" ". '" '" '" '" 14763, lock '".e '" '" ''" '" "" '" "" '" '" 148,a~

Flat 1001< Sack nock Tap M '" ," '" '" '" '" '" '" 14525, "" JOin '"" ," '" '" ''" ,," ''" '" '" 144.75

FI.llock Neck Top "' '" '" '" '" '" '" '" '00 14863• "" $eMng 14944
00 '" '" '" ,eo '" ," '" '00 15025

PIMe BaO!<Neok " '00 m '00 "" '" '" '" '" 10950

" .e Tapsewing 139,32

" m m ''" '" '" '" '" 'M 140,13

~

Flat locI< SI•• vOHom " '" '" 'M "" on ,m '" "" 268.25, "" Sewmg Left Side 267.50

'" m ''" '" '" '" '" m m 266,75

FI.t lack S1ee>'e Hem " ''" '" 'M '" on '" '" "" 26850• "" Sawmg Right 268.07
Side e; 'eo '"" '" '" on '"" ", ". 267,&3

~
~" SI.e"" Jain Left " '"" ". '" '" '" '" '" '" 240 75, ~,Side 24044

"" " '" '" '" '" '" '" '" '" 24013

O,.r Sleeve JOin R<gl\t ,~'" '" '" '" '" '" '" '" 24\.66
00 C,. ~. 241.44

"" '" 'M '" '" '" '" '" ''" '" 241.00

FI.t lock Arm Hole Top '" '" m m '" '" '" m '" 22538

" "" Sewing Left Side 225 13,m '" '" m m '" '" m '00 22',88

Flat 1001< Arm HoleTop '" '" '" '" ". '" m '" '" 22500

" "CO Sewing Righi 224,625
Sid. He '" '" '" '" m m '" '" 22'.25~.S'o""e Taol<Inner '" m '" '" '" ~,'" '" '" 338,75

" "" left 5"'e JJX.(,25", '" '" '" '" M' '" M' '" 33850

Plane $lee,. Tack tnner '" '" '" '" '" '" '" M' M' 340,25,., "" Right Side ,.19 ~75,.. ". '" '" "" '" '" '" '" "'"0_ Sid" Saam '" '" m '" m "" '" '" '" 2<6.7,

" "" Sewing left Side 22'; 50
we '" '" '" '" '" '" '" '" '" 22625

~"'Side Se"m '" '" m m m '" '" '" '" 226-88

'" Co" S.","9 Right 226.88

"" - ,e, '" m '" m "" '" '" '" 2268a

FI.t lock _yHom '" '" '" '" '" '" '" '" ," 122,~a

" "" sewing 122,.11>5H" '" '" '" '" '" '" '" '" 12275

Plana Sleeve rock 'M '" '" '" ''" '" '" '" "" 30725

'" "" OUIer left SI~e 337 ~15,., '" '" '" '" '" '" '" '" 338,36

Plene Sleeve Tack '" '" '" '" '" '" "" '" ,.. 336.25

" "" OLJlarRight Side ))6.875

'" '" '" '" '" ~,'" '" '" 337.50
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Table 4, 19: Ob:,erved Worker Rating ofa T-Shirt ofscwing section.

S.,lal Machine Operallon Oper_ Number Ol>served Per Hour Worker RaU"ll Avo'- 00_

" Name Name oW 01Por "" 0.0
Name Hour Ob.e_ Rating

Stand. .,0" , • , • , • , • R,11"9
Units

0_ Shoulde' " )811 "n 0,73 ,n 0.75 0.77 0,77 "'" "'" 0,758, "'" Jo;o G 70(,.e Lei! Side '" '"" 0.72 "n .0,7' 0.75 "'0 0,76 0,76 0'" 0753~.Shoulder " 380 0.72 on "" 0.76 0,77 0.76 0.73 0,73 "n, C~ JOin

'"" on 0.74 0'" "n 0.77 "" 0.748 o 7'9"0 RI htSlde " 0.73 0.76

0_ Nook JOin ~ '" "" 0.' ""' 0.82 "., 0,83 ""' "~0,82, lock

''" "" 0,82 ""' "" 0.84 0"' ""
0,822

~ '" "" 0,83

Flat 100>; Bao~ neck " "0 "" 0.84 0.84 "" ". 0.86 ""' 0,88 0.85• ~ Ta~JOI" "" 0,83 ,.~0"' 0' 0" ""' 0.68 0."
0,~53

" "'Flat lock N.ok Tap " I~O "' "'" on 0,78 "" 0'" "' 0.81 "'"• "0 Sewir>g ,W "'" "" 0' ""' ""' 0,79
0.7~7

'" "., 0.77 "'Plane Back Neck " ''" "" '"' 0,87 0.87 "' 0,88 "" ", "", '0 Tap SO"'"9 o 8J5

" 150 "' ""' 0,87 0.87 "' 0.88 "" """ 0.87

Fl8lfock SI.eve Hem " 320 0' "" 0.83 O~ ".• 0.84 0.86 '"' O~, ~ S"",ng left 0,52 0,83 "., 0,85 ""' 0"
0,836

Side '" 3211 "' 0.81 "~
FI.t lock Sleeve H.m " 321) "0 0"' 0,83 'M "' O~ '.00 0.87 O~, "" SeWlng 0,83 "' 0,87 "M 0.838

Ri htSldo '" n" 0.' 00' '"' ,~""''.' Sioeve JOI" "' nil 00 "M 0,85 0.8a "' ""' 0,88 '00 00', lock Left Side o ~59
~ " "0 "" 0,84 "00 "eo "' "00 0.88 ""' 0,66

~"'Sleeve Join 'M '"0 00 0.85 0.86 0.00 " 0.86 "" 0,69 0.66

'" Coc, RIQhl Si~e " ,,, °~('3
"" ,", '"" "" 0,84 ,,, 0'" 0" 0"' 0.69

Flallock Arm Hole '" '"" ".• ,~000 0,87 " '"' 0'" 0.89 '"'H "0 Top S.,,1"9 0.866
leftSI~e H, '" "" 0,85 000 0.87 00 0,87 'OO "'" 00'

FI.B""k Arm HO'" '" ''" 00 "," 0,85 0.87 "' 0,87 "" 0"' 0,87

" "' Top Se","9 U 864
R' 01Side "" '"0 '" 0.85 "~0,87 "' 0.87 0,87 0,88 "oo

Plane Sle.ve Tack '" 4211 00 0.79 '" 0,81 "., ""' 0,82 ""' 0.81

" '"' '-' °~O7
Left Side '" no "" 0,79 00 "" 0." 0"' 0"' 0.63 '"'Plane Sleove Taok '" no "" 0.79 00 '"' " '"' '"' 0,83 '"''" .e lor>er ""'

0.80\1
R h,Side '" no "" 0.79 0' 0.81 00 0,81 0.62 ,~

~"'Side Seam '" '" o~ "" "" 0,87 0.88 "" ." " "on
'" ~,SOWl"ll Left 0,871

"0 Skle "" 2611 O,B' "oo "oo 0,57 O.SS "" 0,B5 0,89 " e,,., Side Se.m '" '"' "oo ", 0,87 0.87 ", 0,a6 "" "' 0573

'" lock S"""ng
{1.~7.1

.e RI hlSide ,,' 260 0" "" "" 0"' 0"' "eo 0,66 " 0.873

Flat loc. Body Hem '" '" 0.83 "eo ". 0"' 0,85 0-6~ 0.86 "00 O,84~
H "0 $<,"'"9 '" 0"' 0.6' ,,, "" 0,6~ 0"' 0.86 0,8'6 "", 176 0.83

Plane Sle.ve Tack '" 4[111 O,Bl 0", 0"' 0.&5 "oo ", a,Be 0.87 0843

'" "' Ouler Le~ 0.86 0,S'6 o '"Side .e, '"0 "0< 0,83 0"' ""' 0"' "oo 0.87

Pia"" SlooveTack '"' '"" ", O,B. 0,83 ". 0.86 0,85 '00 0.87 0,8'1

" .e oure, RighI ""'Sid. '00 '00 0:61 "oo "M 0,65 0.86 ""' "00 0,a7 "-
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Table 4.20: Basic Pilch Time and Standard Processing Time ofa I-Shirt ofa sewing ,ection.

Sen.1 Maohlne Operali"" Name OporalDr Ol>seOJed Ol>seOJed Ba"c Allowance Standard A,e'age C,p,olly

" Name N.me TimeSec Rlltin9 Pilch R••• 13% ProcesSing St.nd.rd e"
Time Tlm.Sec Process_ Hour", i"g Time (Piece.

"" ~,
Hour)

~"ShO\JldorJom " 12.5 0758 9475 0.13 10,707, Co' LeISlde 10.706 3)626

'" '" 1258 0753 9473 0.13 10704
C., Should.r Jo;n ~ 1261 "" 9.456 0.13 10687, Co' RightSid. 9.462

10,69 33676

'" '" 12,65 07.B 0.13 10692

0.' NeckJoln " 2432 0.82 19.942 0.13 22535
; locl< 22,534 159.76

~ '" '" 0824 19941 0, IJ 22533
FI,t10~ B.r;\(neok " 2473 0.854 21,119 0,13 23.865, .e TapJOin 23,857 150 9

" 24.8 0.851 21105 0,13 23.848
Flat lock Ne<:l<Tap M 24,16 0.782 18893 0,13 21.349

; '0 SewlO9 21.355 16a 57
;e ~,0.791 18,905 0.13 21.383

PI.no 8.ck Neck M 25-76 0.878 22,617 0.13 25558
e '0 Tap S."ing 25,397 14175

e" 25.61 0872 22332 0.13 25,235
flallock Slee,e Hem " 1341 OB3B 1123B 0.13 12,698, '" s.v.;ng LenSide 12701 28344

'" 13.48 O,B34 11.242 0.13 12704
flallocl< Slee"" Hem M 1339 0639 11.234 0.13 12,695

" '" SewingRight 12691 2<367
Si~e "" 1343 ""~ 11.227 0.13 12687- SI•• "" Jo;n "' 14,94 0.B6 12.848 0,13 14,519, lock LeftSide 14.512 24807

~ "" 14,96 0.856 12,836 on 14.504

~"Sioeve Jain '" "00 0,884 12,839 0,13 14.508

'" Coc' RlghIS;~. 14.507 248 16
'0 ,"0 14.91 0.B61 12 B311 0,13 14,506

Flat lock I\rn1HoleTop '" 1594 OB67 13.82 0.13 15,617

" "0 SewlO9LeftSide 15619 21G49"0 15.98 OB65 13,823 !I.13 1562
fla' lack I\rn1HoleTOp 'M 15.97 0865 13814 0.13 15,61

" '" SewingRighi 15621 "u""~. "" 16.03 0",' 13834 0.13 15,632
PI.ne Slee>-eTack '" 10,61 OW, "'"' 0.13 9.675

" '0 Inner 9,674 J72 I)
LeflSide "" 1062 0,806 8.56 0.13 9,672

PI.ne Slee,e Tack '" 1G.57 0.81 6,562 0.1.1 9675

" '0
~i~~~

9672 31221
Ri hI Side ''" 1059 0,806 B557 0,13 0000

0., Side Seam ," 15BS ,on 13821 0,13 15618

'" Co" -. 15.62 23047
'0 LenS,de "" 15.89 0" 13,624 0,13 15.821
0_ Side Se,m "" 15B3 0573 13,82 013 15.616

'" look S"",ng 15.621 2JO ."
.e Ri hi S;de '"' 15.Ilol 0.873 13628 0,13 15626

" FI'llor;!< BodyHem '" 29,3 0845 24759 0,13 27,978
'0 S.wing 27966 l28 7J

HO 29.24 0846 24,737 0.13 27953
PI.n. Sleeve Tacl< '" 1067 0843 B 995 0.13 10,164

'" "" Ouler left Side 10,159 )5' )7

'"' 1062 0846 B 965 0.13 10,153
Plane Sleeve Teck '" 10.7 0841 ",00 0.13 10,169

'" '0 Outer R;g1\1Side 10 18ll 354 05

'" 1066 0844 B 997 0.13 10167
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Table 4.17 and Table 4.20 show that highe,t pitch time or observed time is 29.27 seeom!

and standard proces,ing time is 27.966 ,econd, So here bottlene<;k time is 29.27 second

for ob,erved time and 27.966 se<:ondfor standard processing time. From T3blc 4.9, it is

found thal aHer splitting previ(>us observed bottle neck time is 34.865 second. So

bottleneck lime is reduced 16.04 % l"orob,crved time comp3rc to this new existing

observed bottleneck time after spliuing._From Table 4.1, it is found that existing observed

bottle neck time is 41.58 second. So b"nle ncck time is reduced 29.61% compare to thi"

existing observed hottle neck time. 1" this developed produclion system standard boule

neck time i, lower lhan obscrved bottle neck time.

Method Study is based on a;sumption that actual per hour production is ah,ays samc as

calculated per hour production due 10 no fatigue of machine and worker and smooth

continuous supply chain system ofraw material. But generally ln any existing production

system, actual per hour production is always less than calculated per hour productlon due

to fatigue of machine and worker and dlscontinuity of supply chain system of raw

materiaL S" during Method St\ldy it is tound that pitch time or observed time always

decrease compare to existing pitch time_ A~ a result per hour production increases and

worker rating also increases. But ill a same production process (existing or developed)

generally 8tandard time is alway, less than observed time. So for an adopted production

system (existing or developed by Method Study) standard lime is more efficient, more

elTective and more productive. In this case, Method Study i, carried out before spliuing

and after spliuing, It is found that standard time is le's than observed time. It is also elear

that in a production system developed by Method Study, observed time must be reduced

than previous exi,ting production time of pmduct ion system.
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CHAPTER FIVE

METHOD STUDY

5.1 METHOD STUDY

Method Study may be defined as the systematic investigation (ie, recording and creating

investigation) of the existing method of doing ajob in onler 10develop and install an easy, rapid,

efficient, effective and less fatiguing procedure for doing the same job and at lower cost. 'Jhis is

generally achieved by diminating unnecessary motions involved in a critical procedure or by

changing the sequence of operation or the process itself. [6J

Method study is C<lITiedout on T-Shirt of a sewing seelion before splitting and after spliUing. By

using Table 4.1 to table 4.20, lhe results of Method Study are shown in tabular form in Table 5.1

and TabJe 5.2. The results of Mel hod Study arc also presented bdlow in graphical form by using

C-Conlrol Chart.
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Table 5.1: Result of Method Study ora T-Shirt of a sewing seclion before splilting.

~.,i Mm,ll- Operal- Oper- }/o, of Sowing Required time P,-O~"""OI1 Remark,

"' m, '"" .tior Burst

" Nome ".me Nome ',,is[- Allor hi,!- ,~lmpro- Exi,,_ After Impm_
jog D<,o1- m, D"~'<I- ",nm! ing lX,'cl. mm~

"p,d ,~,% o,ro %

~" Shoulder " ,,' '" 2956 2640 1069 116,88 1:35,88 16,:16 Impm"" <'0'", Look Ju,n' ",o""""t ""UMe '" '" , ,
.9 )I' 2629 "" 1183a 13650 15 31 motl""",,

0,,, N"k Join' M , ,
2924'1 2q2 16 65 117.63 147,63 .5,50 R,d"" 5O"'''g, I.",k b,," & 1m"", ••

" '" , ,
.9,llj 2420 16 91 11863 1~8:lIl 2508 ,low mm',mo",

Flo< "" " , ,
2916 24.73 1B 90 11487 "5,2, 26," Impmve ,I"", Look 'm' , ,"m',,,,,," "'d

M' Tap 10;'" '" , ,
20 " 24,80 1G92 114,25 ,44,7, .G,70 moll,",,,"

Fl" Nee.", "' , ,
'8,00' 24 16 16,12 118,88 14863 2503 Imp'"'" ,low, Lock Sev.lOg ",""m,nt "",K '" , I ,
2&911 23.90 17 II 11813 15025 27 19

mon,,,io,,

"'- N"k " , ,
'" 7(" 27.24 11.46 105,5 l~l,G~ 24.77 RoO"" "w,""

e Me 'M bum &0Impro>o
'=ing '" , ,

10950 27.43 11 l6 10475 13075 2482 ,'ow,""""""''

1'1" Sl",,\~ ~ 2+2 HI JO,7 2652 1325 '06 5 13525 2.65 Rod"" "",,,g
0 'oco "~ ''''' & m"k;"g,K S,~'"" "" m M' JO421 2637 13 J2 10938 136 [H) 2434 & ;mo,"," ,low

mo,"m,",
~" Sl""," H 2+2 '" " "'0 31.02 1266 95.75 11575 20 S9 Rod"" >Ow'"", 'oco io'"' h",' & Imr'"'"Me M '," , ,

J,I,4Ll 3092 12,6~ 96 25 115,7, 20,.6 ,low mo,en"nl

flo< Atmhol, " m I '" Jl<4 31.56 1D9> 94.13 11356 20 sa ""',~, scw"'3, Look Hoi, bun;L&lmp,","

" '0, "" ," I '" 31.64 WOO ~ 1133S 2062 .,1ow '"0-.'''"''''
Sewmg J5 51

PI,", SI"",. M I 2637 21.59 13 13 130.75 16625 27 15 '''pm"" ,'"",, Me Too" mo>oment,,,d
([,,"or) '" I 26 " 21.50 I 1B,90 130,25 166,88 28,12 "'0111''';0"

(),,, .',d'-'""", W, em; I '" 414& 33.05 "" B1.63 108 5 3292 Rod"" scw"'3"M Scw"'3 bur" & 1m",,,,"

'" Me 'CO 5+, J+J "OWmo;om,", I<
41 73 32.94 21,06 7938 10875 37,00 rnoll,.,lIOn

" $+-i ,+] 4'" 32.87 20Sr B1.13 @ 3435

Fl"L Body II,' om, "" j' 81 2930 1MUJ 00 122,:38 27.48 Rcd",,,,~,""
" ,- H,," b"," & """king

"' S,w;"3 "" "" "" J<90 29.24 1622 9538 12275 28.70 1mpro'" ,low
rn"~",,,",

PI,", Sleeve '" 2631 22.08 '"00 129.25 162 5 25.73
1mpro'" ,I"w

"
Me ,-"k'mal rnO,""""" "0(0,,,,,)

"" I
mo,,-.lIon

- - 26.4'1 22.06 16,67 128.63 159 5 24.00
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Control chart of observed time

- - - - - - - - ..
,

• I I

----+--- Obse""d
time

I---Centre line

• Upper contro
limit

9 11 13 15 17 19 21 23 25

Worker no

I---Lower eontro
limit

Figure 5.1: Control Chart of e~isting Observed lime bctore splilling.

Control chart of obsereved time

"1
_Obserwd

40 time

~ " /'.-.. __ Centreline

" / • • \:/' .• " . ••• • , V\..! :jj
•

_Upper• conlrol limit
~
0 --"'~,

controllimit
,~,.....,-,-,-,-,--, ---------,-.,, 3 5 7 9 " " " " " " 23 23

Worker no

Figure 5.2: Control Churt or developed Observed lime before ,plitting.
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-- - -.

Control ehart of existing & developed observed time

Worker no

----------.

1 3 5 7 9 11 13 15 17 19 21 2325

• Developed
observed time

Developed cerltre
lirle

- -- Developed upper
cOrltrollimit

- - - • Developed lower
cOrltrolllm~

, Existing observed
time

Existing cernre
line

Existing upper
cornroillmit

- - Existing lower
cornrollimit

...- - - - - - - - - - - - - - - - - - - ......

60

10

oL-------,-, -,-,---,r-,-,-,---.----c-o

50

~ 40•l 30
•
«3 20

figure 5.3: Control Char! for Exi<;ting & Developed Observed Time be!'lre Splitting.

Control chart of existing per hour production

160 -
0 140 -

~ '",
""", .,•- .,J,

0
40 J0,
"J•
01 , ,

'=,=.,O"O."",C,C,C,O
hour
production

__ Gent", line

I--upper
controllimil

- •• Lower
control limit

5 7 9 11 13 15 17 19 21 23 25

Worker no

Figure 5.4: Control Chart of existing per hour production botore splilling.
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Control chart of developed per hour production

180 - De>eloped
160 J n, -~-. per hour0 I .-• .-.-.-\., 1401 __./ • production;; • .-' • ,-

• •
.~ -- Centre Iline, 120 - •...•-.. '. .

" ':: j
~.,

• __ Upper control
•, eo . limit
0

"• " _ Lower contro•• ". limit

o I ,-,-, , -~, 3 , , " 11 13 " H 19 " ""
Worker no

Figure 5.5: Control Chart of developed per hour production before spliuing.

Control chart of existing & developed per hour production

180 ]- -------------
160

J0 140

L-.
- - -- - - - .

~ 120, ---- ---" 100 - - - ....-,
• 80•,
0 60"•• 40•

20
0 ,-, , , , ,-,-,

1 3 5 7 9 11 13 15 17 19 21 23 25

Worker no

----+--- De-eloped per
hour production

_ De""loped centre
line

_ De",loped upper
centrol limit

_ oe",loped lower
control limit

• EXisting per hour
production

Existing centre
line

___ Existing upper
control limit

___ EXisting lower
control limit

Figure 5.6: Control Chart of Existing & Developed per hour production before Splltting.
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Table 5.2: Result of Method Study of a T-Shirt of a sewing section after splitting,

~ M"n. 0p""'"' Opec No of ""'l,i"," t""" p",d,,,i,,,, R<,""t,
",I '" N,"" -,"", Se"", DwsL

"'''"' '" [,,- Anee Ik,SL_ '"" Imp". Ik[s<_ Af\e, 1m",".
"'. ., "mg n,,'O_ ;'8 'lov'" ,'omo"t ing ~'::t ~"'"" -, , '. '.

0"" Should" Joi,' " , , 1.766 ,<; 15 35 23163 2878B 2.28 I,np'o,~ ,10" '00;0', ~ r."n ,>:Ie 12,M 1. 11 23688 ,eo 2074 ""nL 8.-mO""dl,o"
Me " , , 14,646

0"" Sl>ould" JOIn' " , , 1.749 12 61 14 50 .31,88 .8,,13 .2,96 lmp'"ve ,low movo-
~ R,gIt' S>:Ie 10,638 12 65 13 58 23738 211425 19 74 ment& ,nollvat[o"

"' " , ,
0"" N"kJ","L '" • • 29 "9 .4,'3. 16.8& 11763 147.63 2550 Rod,,, "~m" o"c.;L

• ~
'" 20 '25 '" 1691 11863 148.38 25.08

& Imp'",~ ,low
~,c , • mo'l<""'"
JI" n....1 N"k

~
, , ,.,.," 2473 1690 11488 145.25 26.44 Impro"" ,10'" mow'

• I "k 1'''1'J",nt 24,5 16 92 114.26 ,4475 2670 m,", & "",Ln'"",,"
"C " , , ;!9Sl

flo, N«1<T,1' " , , ,,~24.16 16.12 118.88 14863 .5.03 Impm" ,low mmo-
; ,oc' S'~",g 23.9 17.33 118.13 15025 27 19 ""nl & mO"","""

MC '" , , '~,9Ll

Pl;"e N"k M , , 301<55 25.76 16.27 105 5 '39,5 ~.,.3 Rodure '"'w;"< ",,'
0 Ole T,pS,w,""

" '" "" 25 61 17.28 10475 1.013 ~3 78 & .mprove ,I"", • """',",,n'
>I" SI'",',IJ"", M , , 15,.74 1~,41 '2 20 '" 26825 2362 Reo"", """'''Ill b,,, ,1, "" Sewmg
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Control chart of observed time
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Figure 5.7: Control Chart of existing Observed lime after splitting.
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Figure 5.8: Control Chart of developed Observed time aJl.ersplitting.
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Figure 5.9: Control Chart of Existing & Developed Observed Time aller Splitting.
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I'igure 5.10: Control Chart of existing per hour production after splitting.
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Control chart of developed per hour production
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Figure 5.11: Control Chart of developed per hour production after splitting.
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CHAPTER SIX

UNE BALANCING

6.1 LINE OF BALANCE

Line balancing is a manual planning and scheduling Technique similar in nature to

Material Resour<:e Planning. It is most appropriate for assembly operations involving a

number of distinct components. [n essence, it employs the principle of managemenl-by-

exception through a comparison of progress of individual components with the time

schedule for complded assemblies. Regular progress checks reveal the future eftect of

any current deluys and indicate the .degree of urgency for corrective nction. Line

balancing is 1m! directly concerned with the resources expanded hut it is utilized in

determining production progress in terms of percent of !asks completion. Major

bottleneck> in the production process arc emphasized. The objective of this technique

being to slUlly thc progress of job, at regular intervals, to compare progress on each

opemtion with the progres8 necessary to satisfY the eventual delivery requirement8, and

to identifY th08e operations In which progre5s is unsatisfactory. 1t is particularly uscful

where largc batches of Iairly complex items, requiring many operatioll8, ure to be

complcted or delivered over a pcriod of time. [6]

in the flow production system, it i8 (lne of the principles, !Tommass production point of

view to eliminate unnecessary t"msfer or holdup to achieve smooth production flow

using the observcd time (pitch lime) as tbc referellce value for synchronizatioll. To grasp

the actual conditions (If the linc balance, it i8 e~sential to find the time required to

complete the work by division of labor (by worker) to arrange the results followIng thc

normal order of proce~s and prescllt them in graphical form in pitch diagram. With

investigatioll of the bottleneck proce88, control limit using the pitch diagram mU8! be

calculated ".ith organization efficiency 85%.
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Upper control limil of pitch diagram (VCL)

Centre line (CL) =Average of observed time

Average observed Time I Target

Organization erticicney

Lower control limit (LCL) = 2 x (Average of observed lime) - Upper control limit

Organization efficiency = 100 x (Average observed time) I Bottlc neck process time

Maximum daily output = Available time I Cycle time [7]

6.2 EX1STING LINE BALANCE

N'lW existing line balance of a T-Shirt of a sewing seclion, calculated by observed time,

u"ing Table 4.1 is presented bellow.

Tablc 6.1: Existing Linc 13alancingofa T-Shirt of a ,ewing scetion.

W~ Preceding Machine Task Assigned Task Task
Station Work Name Require Time/Per

Station Predecessor Unit,
Second, - Over Lock Al, Shoulder Joint None 29437

Machine, , Over Lock A2,Neck Joint " 29.187
Machine, , Flat Lock A\~~e,~Neck M '"~Machine ra Joint

• , Flat Lock /\4,N,~~.:ur ~ 25858
Machine Sow,", • Plane A5,N,~~.:OP M 0000
Machine Sow,n, , Flat LocK A6, SI""yo 11e",

'" 30,5
Machine Sowin, , Over Lock A7, Ste,,,e Joint M 3547
Machine, , Flat Lock A~, Arm Hole Tup

" 35.48
Machine Sewi"

" , Plane A9, Slee". TacK M 'OM
Machine In"e'

" , Over Lock AID,SidcScam M 41,56
Machine Scwin

" " Flat Lock A 11,Body Ho'"

''" 34,87
Machine Sewin

" "
Plane A12,Si••• 'e '[ aok

'" 26.38
Machine 0"",,

Total time = 378.867 Second

Average time = 31.573Sccond



From the above Table 6.1 it is found that highest processing Time is 41.58 second at
station 10. Now BOllieNeck Time is 41.58 second. So cycle time of this line is 41.58
second.

Maximum daily Olllput ~ Available lime / Cycle time

= 3600 x 12/41.58

= 1038.96 Pieces

= 1039 Pieces

Table 6.2: Calculatinn of labor utilization efficiency for 41.58 second cycle time.

WOO Employee time Productive time(Task Idle time each cycle
statlcn eva liable time, expended each

(CYcl~~'lme, cycle)
second, ,,~ 29.437 12 143, ,,~ 29157 12393, 41,56 29605 11,775, 41 56 26,658 12722

; 41 56 30.66 10,72, 41 56 ~; 11,08, 41.56 35.47 6.11

" 41.56 . 35.46 "" 41.56 2644 1514

" 41.56 ,,~ ,
" 41,58 M" """ ,,~ '"~ 15,2

Total 496 00 second 378,867 second 120,003 second
time

Efficiency
(376667149696) x100 (120,0931496 96) x 100
= 75 93 % Utilization ~24 07 % ;dleness

Now llrganlzation efficiency = 100 x 31.573 /41.58

~ 75.93 %

Now Pitch diagram and Schematic of existing assembly line balance ofa T-Shirt n[ a

scwing seetinll, lIsing Table 6.2 are shown bellow.
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Pitch diagram

;o~
• "J, to- __ Task time per unit- L='\ I "0 30• •••• --. X :. __ centre line

~
-------------~ ----

" __ Upper control limit

•• - - - - Lower contrtil.~• "0• 0 - ----.--,-, -,....--,-,, 2 3 , 5 6 7 6 9 10 11 "
Worker no in order of process

Figure 6.1: Pitch diagram of existing line balance ofa T-Shirt Sewing Section.

Work stations •
, , , • , , ,»(, »(,)-->.{ I~ 'l " 12 ')

'lash assigne<J
•

AL" '"

Figure 6.2 Schematic of existing assembly line ora T-Shirt ofa Sewing Scction,

6.3 PROPOSED LINE BALANCE; SITUATION 1

Now proposed line balance ofa T-Shirt of a scwing section before splilting and after

method study, calculated by observed time, using Table 4.13 is presented below.
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Table 6.3: '1he job times and precedence relation-;hips of a T-Shirt of a sewing section.

Work Preceding Taak Assigned Taak Task
Station WoO ReqUire Time/Per

Station Predecessor Unit,
Second

, AI, Shoulder None 26,35
Joint, , A?, Neck

" 2426Joint, , A3'r~:,k Keek AO 24.765Ta Joinl, , A4, Ne~~;.p AO 24.03
Se"in, , AS, Ne~~;op M 27,335
S~"Win, , A6, Sleev:~Hem " 26.445Sewin, 6 A7. Sleeve Join! AO 30.97, ; AS. '\tTIl Hole Top

" '"Sewing, , A9, S1ce,'cT.ck

" 21,545
Inner

" , A10, Side Seam M 32,95
Sewin'

" "
All, Dod}' Hem A10 29,27

Sewin'

" "
Al2, Siee,'eTaek An 22.07Ouler

Tolal lime = 32].59 Second

Average time = 26.80 Second

From the above Table 6.3 it is found that highest processing time is 32.95second at

station 10. Now Bottle Neck Time is 32.95 second. So cycle time of this line is 32.95

second. So the minimum number of workstations is lhe ratio of 321.59 I 32.95 = 9.76

rounded to next larger integer, which is 10. But this does not mean that a len- statIons

balance necessarily exists. Now the tasks are assignecl sequentially, and assignments are

made only as long as the prt:cedenee constraints are not violated.
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Table 6.4: Line Balance end lahor utilization efficiency of a T-Shirt of a sewing section.

Heun.tlc Station Eligible Machine Productive Employee ~me Idle time,
step tasks Name lime available(cycle second,

aSSigned time, second) each cycle

, , ," Over Lock 26,35 32.95 "Machine, , ~ Over Lock 2426 32,95 8.69Machine, , "
Flat Lock 24.765 3295 8.185Machine, , M Flat Lock 2403 3295 8,92
Machine

; ; "
Plane 27335 32.95 5615
Machine, , M
Flat Lock 26445 32.95 6505
Machine, , M
Over Lock 3097 3295 '"Machine

" , "
Flat Lock 31.e 32,95 '"Machine, , M
Plane 21,545 3295 11405
Machine

'" '" ""
Over Lock 32,95 32.95 "Machine

" " '"
Flat Lock 29,27 32.95 3,68
Machine

" " '"
Plane 2207 32,95 1088Machine

Total t,me 395 4() second 321,59.econd 7381
second

(32159/ (73.51/395

Efficiency
395.40),100 40) x 100
=8133% _1867%
Utilization idleness

From the above Table 6.4 it is found that highe<;tprocessing Time is 32.95 second m

station 10. Now Bottle Neck Time is 32.95 second. So cycle lime of this line is 32.95

~econd.

Maximum daily out put = Available time / Cycle time

=3600x12/32.95

=1311.07Pieees

~ 1311 Pieces

Flu!existing daily out put is 1039 pieces. So alter Method Study, before <;plitting,

Line balanee calculated by observed time, has increased daily production 26.18%.

- 81 -

r



Now organiLation efficiency = (100 x 26.80) I (32.95)

= 81.33 %

Now Pitch diagram and Schematic orexisting assembly line balance of aT-Shirt of a

sewing section, before splitting, using Table 6.4 are sho"n bellow.

Pitch diagram

; ~

oll-,-~~,-,-,~~
1 2 3 4 5 6 7 8 9 10 11 12

Worker no in order of process

____ Centre line

__ Upper

c<Jntrolllmll

__ Lower

control limit

__ Ta"k~me
per unil

Figure 6.3: Pitcb diagram of proposed line balance of a T-Shirt nr a Sewing Section.

Work stations •
,

Tasks assil,'ned
•

<', All

Figure 6.4: Scbematic orproposcd assembly line of a T-Shirt ora Sewing Section.
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6.4 PROPOSED LINE BALANCE: SITUATION II
Now proposed line balance belore spEtting and after Method Study, calculated by

standard time, using Table 4,16 i, presented belmv.

Table 6,5: The job times and precedence relationships ora T-Shirt ofa sewing section.

w,< Preceding Taok As.igned Taok T.ok
Station Work Require Time/Per

SteMn Predecessor Uml
Second, - A i. Shoulder None 21.33

Joint, , A2. Neck

" 22.534
JOlnl, , AJ, ]Jack Neck I"p

" 23,1J.57
Join', , '\4, !'cok T"I' " 21 3513
Sewin, , Aj.Neck lop M 27.03
Sewloa

" , ,\0, SI,c,'o Hem

" 25326Sew;n

; 0 A7,Slee,eJoint '" 28.942, ; A8, Arm lToleTor "' 31.156
S"",,'m, "
A9, Slee;,e 'I ""k M 19,319
I"""

'" , /l1U,SidcScam eo 31155
Se",in

" '"
AIL Body H<m '" 27966
So",in

" "
Al2,Sleev,lack W 20251Ontor

Total time = 300.222 Second

Average time = 25.0185 Second

From the above Table 6.5 it is found that highest processing time is 31,156 second at

station 10 Now Bottle Neck Time is 31.156 second. So cycle time of this line is 31.156

second. So the minimum number or workstations is the ratio of 300.222 ! 31.156 ~ 9.64

rounded to next larger integer, which is 10, But this does not mean thm a tell- stations

balance ne<:essarily exists, Now the la,ks are assigned sequentially, and assignments urI'

made only us long as the precedence constraints arc not violated.
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Table 6.6: Line Balance and labor utilization efficiency of a T-Shirt ofa sewing section.

Heuristic Slatlon Eligible Prodl.lCtive Employee time Idle time, second,
slep task. time available(cycle ume, eaen cyde

aSSigned $eoond)

, , " 21 33 31156 9.826, , " 22534 31156 8622, , " 'OM; 31,156 ;;00

, , M 21,356 31156 '"
; ; " 27,03 31.156 4126

; " M 25326 31.156 5.83

; ; " 28.942 31156 2,214

" , " 31.155 31156 0, , " 19,319 31156 11837

W " AW 31,155 31156 0,001

" " '" 27,006 31156 3.19

" " '" 20251 31.156 10,g05

Totailime
300,222 373 B72 second 73.65 second
second

(300,222 < 100) I (73.65 x 100) I

Emclency
373,572 373,672 ~ 19,70%
~ 80,:>0% UtilIZation Idlen" ••

From the above Table 6,6 it is found that highesl processing Time is 31.156 second at

stalion 8. Now llattle Neck Time is 31.156 second. So cycle time ohhis line is 31, IS6

second,

Maximum daily output = Available time I Cycle time

= 3600x 12131.156

= 1386,57 Pieces

= 1387 Pieces

Now organization efficiency = (100 x 25.0185)! (31.156)

= 80.30 %
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Ailer Method Study, before splitting, Line balance calculated by standard time. has

increased daily production 33.49 % compare to existing c1ailyproduction.

Now Pitch diagram and Schematic of suggested assembly line balance ofa T-Shirt of a

Sewing Section, before splitting, using Tabie 6.6 are shown bellow,

Pitch diagram

__ Up~r control
limit

__ Lowercontrol
limit

----A- Task time per
unit

1 2 3 4 5 6 7 8 9 1011 12
Worker no in order of process

Figure 6.5: Pitch diagram of proposed Iinc balance (If a T-Shirt of a Sewing Section

Work stations •

Tasks assigned

,

M

"

AI!

•
Figure 6.6: Schematic of propos cd assembly iinc ofa T_Shirl of a Sewing Section,
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6.5 PROPOSED LINE BALANCE: SITUATION III
Now proposed line balance after splitting and Method Study, calculated by observed time.

using "lable 4.17 is prescnted below.

Table 6,7: The job limes and precedence rcJationship~ nfa T-Shirt ofa ~ewing scction.

W" Preceding Task ASSigned Task Task
Stalion Work Require T,melPer

Stalion Predecessor Unit, second, - A I. ~houlder Joi"t Len S;,i. None 12,54, , A2. Shoulder Join' Right S;,i. " 1263, , A3, N.ck Join' "' 24,26, , A4, !look 1'""k T,p Jomt "' 24,765, , A5, Neck T.p S,w;ng M 24.03, , A6.No,~ T<>]'Sewing " 25585, , A7, Si""" 1[em Sewing Ld S,do: AO 13445, , A8, SIc,,"e Hem Sewing Right Side " 13.41, , A'J, SleO\'e joint !.<:nS;de "' 1495

W , A 10. ~Iee\'e Joint R;~h' S,<le M 14,885

" W A II. Arm Hole Top Sewing I.ell Side "" 15,96

" "
A12, "'rm Hole Top S""""B Right AU "Si,le

" " A13, SIc",'o T"ok I""", I.eft Side W 10615

" " A14. Slcc~'o T",k OUler Right Side ALl 10.58

" " A IS, Side SEAM S'Y,illg I.eft Sid, "" 15.87

" " A16, Side Scam S""'Jng R;ght Side W 15835

" " AI7, Ik,d)' hem ~",vi"g "" 2927

" "
A 18, Sloo,'. TaCKPinal Ou'''' Lell W 10845
S,,[.

" "
A 19, SI, •• ,. Tack ¥;n.1 O,,"'r Righ'

"" 10.68
Std,

Total time = 316.07 Second
Average time = 16.64 Second

From the above Table 6.7 it is found that highesl proeessillg time i~ 29.27 second al

station 17. Now Bott1c Neck Time is 29,27 second. So cycle time of this line is 29.27

second. So the minimum number of work statiOilS is thc ratio of 316.06/ 29.27 = 10.798

rounded to next larger integer, whieh is 11. Bul this does not mean that an eleven-
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stations balance necessarily exists. Now the tasks are assigned sequentially, and

assignments arc made only as long as the precedence constraints are not violated.

Table 6.8: Line Balance and labor utilization efficiency ofa T-Shirt of a sewing section.

Hauri.tlc Station Eligible Machine Productive Emptoyee time tdletlme,
step tasks name time availabte(cycla each cycle

assigned time. second)

, , A1,A9 Over Lock 274\1 2\1.27 1.78
Machine, , A2,A10 Over Lock 27,52 2\127 1.75
Machina, , " Over Loci< 24.26 29,27 501 '
Machine, , M
Flat Lock 24.765 29.27 4505
Machine

; " " Fiat Lock 2403 2927 5,24
Machine, ; "
Plane 25665 2927 3.585
Machine, , A7, A8 flal Loci< 2686 29.27 '"Machine, , '"
Flat Lock '"00 2927 13 31
Mad1ine

" " '"
Flat Lock " 2927 1327
Machina

'" '" ''"
Ovar Loci< 15.87 29,27 13.4
Machine

" " ""
Over Lock 15835 29.27 13435
Machine

" " A13,A18 Plane 2126 29,27 8,01
Mad1ine

" " A14,A19 Plane 21,26 2927 8.01
Machine

" " '"
flat loci< 2927 29,27 0
Machine

Total time 316.07 409,78 93.72
second second second

{316.06x1(0) I (9372 X100)

Efficiency
409,78 1409,75

~77.13% ~22.87 %
Utilization Idleness

from the above Table 6.8 it is found that highest processing Time is 29.27 sec(md at

smtion 17. Now Bottle Neck Time is 29.27 second. So cycle time of this line i;29.27

second.

Maximum daily out pul ~ Available time 1Cycle time

= 3600 x 12129.27
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= 1475.91 Piece,

= 1476 Pieces

Now orga~izati()n elTieieney = (100 x 316.07) 1(29.27 x 14)

=77.13%

So after Method Study and after splitti~g, li~e balance calculated by observcd time, has

i~crea,ed daily production 42.06 % compare to e"ist1ng daily production.

Now PilCh diagmm and Schematic of assembly line balance of a T-Shirt of a sewing

seetiGn, alter splitting, using Table 6.8 arc shown bellow.

Pitch diagram

• 35 _Centre line
,5 30 !
~ 25

, ,

••••• ••••••••• '; / -- Upper conlrul••.5 20 . \
\ "e

limit
g 15 - , , - Lower corllrul
• limit- 10•~ 5 --+-- Task lime per-0 unit~ 0 ,-", , , ,-, , ,

1 2 3 • 5 6 7 8 9 10 11 12 13 1.
Worker no in order of process

Figure 6.7: Pitch diagram of proposed line balancc ofa T-Shirl ol"a Scwing Section.
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Work stlltions

Al A9 A2 Ala Al A4

Task assigned
•

•

A6 A7 A' AI; AI6 All Al~ Al4 AlO AI7

Figure 6.8: Schematic or proposed assembly line of!! T-Shirt ora Sewing Section.
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6.6 PROPOSED LINE BALANCE: SITUATION IV

Now proposed line balance calculated by standard processing time, aller splitting and

aner Method Study, using Table 4.20 is presented below.

Table 6.9: Thejob times and precedence relationships ofa T-Shirt ofa sewing section,

Work Preceding Task Assigned Task Task
Station Work Require TlmeiPer

Station Predecessor Untt, Second, - AI, Shoulder Joint Left Side None 10700, , Al. Should<r Joint Right S;,le " 1069, , AJ. Neck Joint " 22.534, , A4. !Jo,k l\eck Tal' joint " 23,1).57

" , AS, l\oek 'lap Sewing M 21,356, , AI>,Ne,k Top S,,,,ing '" 25,397, " A7, Sl""" Hem Se",ing I.el\ Sld< M 12701

" , A~, Sloe,'e Hem Sewing Right ~ide " 12691

" " A9, Sle,,"e joint Len Side " 14.512

W , A 10. SI,.,'e Joint Right Side M 14507

" W A II, Arm Holo Top ~ewi"g Left Sid, "" 15,619

" "
A12, Arm Hole Tor Sewing Right W 15621
S;de

" " A 13. ~Ie,,'e lack lL\llcrLeft ~l<k AU 9674

" " A14, Sle,,'e I'ack 0""7 Right SHle W 9,672

" " A 15, ~ide SEAM Sc"ing Lel\ Sid< '" 15.62

W " A 16. S,J. S•• m Sew;ng Ki~ht Sid, AI; 15621

" W A17. Ilody hem Sewing "" 27,900

'" "
A I~. ~I<eve lack tin,1 Oul« I.el\ An 10,159
Side

'" '"
A19, Sk,,," T",," rionl Ou"r Kight "" 10.168
&idc

Total time = 299.071 Second
Average time = 15.74 Second

From the abovc Table 6,9 it i, tound that highesl processing time is 27.966 sceond at

station 17 Now Bottle Neck Time is 27.966 secolld. So cycle time orth!s line is 27.966

second, So the minimum number of workstations is the ratio of 299.071 /27.966 = 10.69

roullded to next larger integer, which is II. But this does not mean that a ten-stalion
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balance necessarily ex;.,l~. Now the tasks are a88igned sequentially, and a88ignments arc

made only as long a, the precedence eon8trainl, are not violated,

Table 6.10: Line Balance and labor utilization efficiency of a T-Shirt ofa sewing section.

HeUristic Station ELigible Machine productIVe Employee time Idle time, each
step tasks name time evallable(cycle cycle

assigned lime, second)

, , A1,A9 Over Lock 25.22 ,,- 2,746
Machine, , A2,A10 Over Lock 2520 27966 2,766
Machine, , " Over Lock 22.524 27,966 5.442
Machine, , M Flat Lock 23657 27.966 4,109
Machine

; ; "
Flat loci< 21,356 ,,- 6,61
Machine

" , M Plane 25,397 27,966 2.569
Machine, , "M
Flat Lock 25.392 27,966 2.574
Macl1lne, " '"
Flat Lock 15,619 27.966 12.347
Maohine, , '"
Flat Lock 15,621 27,006 12345
Machine

" '" '"
Over Lock 1562 27,966 12,346
Macl1lne

" " '"
Over Lock 15621 27.966 12.345
Machine

" " A13,A16 Plane 19633 27.006 6,133
Machine

" " A14,A19 Plane 19.84 27986 8,126
Machine

" " '"
Flat Lock 27.966 27966 0
Macl1lne

Total time 29907 391 524 second 92 458 second
second

(299,07;< 100) I (92.456 x 100)I

Efficiancy
391.524 391.524
=7639% ~23.61 %
U~IIza.tlon Idleness

From the above Table 6.10 it is found that highest processing Time is 27.966 8econd at
station 17. Now B"ule Neck 'J ime is 27.966 second. So cycle time ,,[this line is 27.966
second.

Maximum daily out put = Available time / Cycle time

~ 3600 x 12/27.966
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= 1544.73 Pieces

= 1545 Pieces

Now organization elliclcncy = (100 x 299.071) I (27.966 x 14)

= 76.39 %

So after Method Study and aftcr splitting, line balance calculatcd by standard time, has

increa:>ed daily production 48.70 % cumpare to existing daily production. So this line

balance is more cffective, more productive compare to all previous line balance. So it is

clear that Method Study i" prercquisite condition to increasc daily production and

possible splitting or small divi~ion ofcvery operation must be done before line halancc.

Aiso line halance must be calculated by .tandard processing timc though idle lime may

Increase.

Now Pitch diagram and Schematic of assembly line balance ofa T-Shirt ofa Sewing

Section, after "plitting, using Tabie6.10 are shown bcllow.

Pitch diagram

"i::1'.. ~.' - \- .... - ;;/
E15 ~I'O'•~1~]
~0.1-,~~~~-~~~~-

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Worker no in order 01process

cc"'.=-"C,o"c,C'mO,C,O,O,'
unit

____ Centreline

~_ Upperconlrol
limit

_Lowerconlrol
limit

Figure 6.9: Pitch diagram of proposed line balance ofa T-Shirt ofa Sewing Section.
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Work stations

Al A1 A2 AIO AJ A4

Task assigned
•

•

A6 A7 AS '"

LO ]I

AI6 All AIS ,\1' "" Al7

Figure 6,10, Schematic of proposed as,>emblyline ofT-Shirt of a Sewing Section.
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CHAPTER SEVEN

RESULTS AND DISCUSSION

7.1 RESULTS AND DISCUSSION

The thesis presents the results nr analysis and development or a frame work for selected

functions of quality and productivity in an apparel cnmpany. In this thesis Time Study,

Melhod Study and Line Balance have been studied lO lind out the parameters which

arreet the rate of production and hence quality.

ln chapter four Table 4.1, Table 4.2, Table 4.3 and Table 4.4 present exiMing operation

time or pitch time, worker rating, per hour production and standard processing time of

each process of a T-Shirt of a sewing section Table 4.1 and Table 4.4 show lhat existing

observed bottle neck lime is 41.58 second at stalionlO and existing ,tandard bottle neck

time is 29.28 second at station 10, But after splitting the operation "Side Seam Sewing"

into two parts as Side Seam Sewing Left side and Side Scam Sewing right side, it is

found lhat observed new b,llIle neck time is 35.48 second at station 8 in Table 4.5 and

standard new bottle neck time is 28.86 second at ;tation 8 in Table 4.9. So bottle neck

time is reduced 14.67 % for observed time compare lOexisting observed bOllle neck time.

Standard new bottle neck lime Is lower than ob,crvcd new bottle neck lime,

But after splitting the operations no I, 6, 7, 8, 9, 13 into Shoulder joint len side and right

side, Sleeve hem sewing lell side and right side, Sieeve joint lell side and right side,

Armhole top sewing left side and right side, Sleeve tack inner left side and right side,

Sleeve tack final (outeri left side and right side, It is found that observed bottle neck time

becomes 34.865 second at station 17 in Tabie 4,9 and standard bottle neck time becomes

26.046 second at station 17 in Table 4.12. So observed bottleneck time is reduced

16.15 % compare to existing observed bottle neck time. Standard bottle neck time is

lower than observed boule neck time.
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But by adopting the technique nf Method Study. it is also found that the "bserved

processing time of these operations can bc also reduced by reducing excess marking.

Excess Sewing Burst, Improvement of Slow Movement and also by Motivation. As a

result of adoption and appl ieatlon of these teclllliques before and after splitting of lhese

operations, observed processIng time of these operatlons has been reduced. Results.

before splitting are shown in Table 4.13, Table.4.14, Table 4.15, Table 4.16, and after

splitting are shown in Table 4.17, Table 4.18, Table 4.19 and Table 4.20.

Table 4.13 shows that observed bottle neck time is 32.95 second at station 10 and

standard bottle neck processing lime is 31.156 second at station 10 in Table 4.16. So

observed bottleneck time is reduced 20.76 % compare to existing observed bottle neck

time. Standard bottle neck time is lower than observed bOltle neck time.

Table 4.17 shows that observed bottle neck time is 29.27 second at stalion 17 and fable

4.20 shows that standard bottlc neck processing time is 27.966 second at station17. So

observed bouleneek time is reduced 16.04 % compare to new existing observed bottle

neck time of Table 4.9 at station 17 and reduced 29.61 % compare to initial existing

observed bottle neck time of Table 4.1 at station 10. In Ihis developed production system

standard bott1c neck time is lower than observed boUle neck time.

In chapter Five, results of Method Study, before and after splitting are shown in tabular

fonn and In graphical form using C- Control chart. Table 5.1 shows that before splitting,

operation tlme of different operations have been reduced mlnlmumIO.32 % and

maximum 21.06 % and per hour production have been increased of different operation

minimum 15.31% and maximum 37 %. Table 5.2 shows that after splitting, operation

time of different operations have been n:duced minimum9.68 % and maximum 24.08 %

and per hour production have been increased of different operation minImum 19.12% and

maximum 42.92 %. These improvement, have occurred by motivation and by reducing

excess sewing burst, exCeSSmarking and slow movement. Graphical presentations show

that all the values of production time lilld per hour production of different operations an:

within or very near to Upper control limit and Lower control limit.
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In chapter Six, il is found lhat after Method Study, per hour production and organization

efficiency !TIayalso bc increase and worker's ldlc time may also be decreased by

adoptIng the technique of line balance. This chapter shows that after Method Study,

before spliuing, line balance cakulaled by obscrved tIme and standard time have

increased production 26.18% and 33.49% compare to existing production system. Thi,

chapter aho shows that after Method Study, after splitting, IInc balance based on

observed time and standard time, have increased daily production 42.06 % and 48.70 %

compare to existIng dally production. AssumIng target organization efficiency 85% the

results of line balance"have been presented by graphical form in pitch diagram. Pilch

diagrams present that all values are within or very near to upper control limit and lower

control limit. So Hum lhese analysis, it !,clear that line balance aftcr splitting ealcl.llated

by standard processing lime is more effective, more productive compare to all previou8

line balance.



CHAPTER EIGHT

CONCLUSSIONS AND RECOMMENDATION

8.1 CONCLUSSIONS
The thesis is carried out for the purpose of analysis and development of a frame work for

selected functions of quality and produclivity in an apparel company. In this thesis results

are presented for Time Study, Method Study and Line Balance. For an apparel company,

main target is focused on how to increase per hour production without any defect.

It is notcd that per hour production is inversely proportional to bottic neck time.

Bottleneck time can be reduced by Time Study, Worker Rating and splitting of individual

process. 1t is aiso noted that by Method Study production time of every individual

proees,> can be reduced by motivation and by reducing excess sewing burst, excess

marking and slow movement of workers. For the ,arne processing time of individual

operation. line balance also increa,es per hour production and reduces worker's idlc time

and opportunity loss.

8.2 RECOMMENDAnON

To increase productivity in an apparel company, the following recommendations have
been concluded:

1. !I. team always carries on Time Study and Method Study and will classify the workers

by their perf,mnanec. The result of Time Study and Method Study must be implemented

on the workcrs properly.

2. Bottlc Ncck time must bc found out ~oon. High performance rated worker must be

placed at Hottle Neck station and low performance rated worker must be placed at the

less c(lmp1cx operation station to reduce BoUie Neck time instantaneously.
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3. Continuous supply of raw material Jium cutting section to sewing must be ensured lor

getting continuous production.

4. To continue non stop operation in every work station from beginning of the working

day, authority may start monthly financial reward syslem tor the workers to ensure their

timely attendance.

5. Managerial positions must be Iilled up by Industrial and Production Engineers who

will see the problems, related to prodl,ction from engineering management point of view

and will engage engineering management tools for solving those problems to merease

productivity rather than exercising whimsicality and power over the workers.
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