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ABSTRACT

To increase the productivity of quality products is the main target ol an apparel comnpany.
There are many problems in apparcl company which hinder the higher productivity.
Unskilled workers, absence of repular training of workers, abscnce of engingering
knowledge and cngineering management, which are directly related to production and the
disinclination of higher authority to implement the engimeering munagement arnd
engincering tools to increase productivity, arc the main obstacles in production sector of
apparel company. Trrelevant persons, who are placed in relevant place to control
production, think that daily production rate can be easily increased by their stubbomncss,

whimsicality and excreising of power over workers.

Tn this thesis, an experimental investigation has been carried out o find out the factors
which directly control (he productivity. During the investigation atlention is conccntrated
on how Time Study, Worker Rating, Method Study and Linc Balance influence the daily
production rate. 1t has been found that if regulariy Time Study, Worker Rating, Method
Study and Linc Balance is continued and these results are properly implemented then
daily production rate increases up Lo a satisfactory level with the same efficient workers,
same machineries and same technical facilities. It is also found that implementations of
(hese engincering tools not enly increase productivity but also decreasc defects rate of

products, fatigue of workers and opportunity loss.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND

To be successful in today’s business envirenment, orguanization must pay attention 1o
qualily and productivity. LEvery business today wanls to have quality products and
services and by that they mean products and services that are better than average, perform
to the level needed, and are aftordable. Cuality is one of the most imporant ways by
which industry can add value to product and scrvices to set them apart from those of a
competitor. At one lime managers belicved ihat there was an inevilable trade-off between
productivity and quality. They thought that the two were diametrically opposed-that
increasing one meat decrcasing the other. But today, organmizations consider thal
productivity and quality as the two sides of the same coin-one that can increase profils

amd builds customer loyalty. [1]

There is a clear relationship between qualily and produetivity. Generally, when quality
increases, so will produciivity, because waste is eliminated. The amount ol inputs
required o produce outputs is reduced. So productivity increases. This can happen as
long as the individual or group of individuals is willing to exert effort and has the
capabilily to achieve the quality productivity levels desired. Tt is the operation manager’s

lask to provide the facilitics, tools and desire ar motivation ta do so. [2]

1.2 PROBLEM STATEMENT

Quality iz a customer determination, not an engineet’s determination, not marketing
determination or a general management determination. 1t is based upon the customer’s
actual experience with the product or service, measured against his or her requirements-
statcd or unstated. conscious or merely sensed, lechnically operational or entircly

subjective and always representing a moving larget in a campetitive market. Product and



service quality can be defined as, “The total composite product and service characteristics
of marketing, engineering, manufacturc and maintenance through which the product and
service in use will meel the expcetations of the customer”. Some other tcrms as
reliability, serviceability and maintainability have sometimes been used as definitions of
product quality. [3] The product must perform ils intended function repeatedly over its
stipulated life cycle under intended environments and conditions of use. So it must have
good reliability. It is also of overriding importance that the product must be safe. The
product must have appearance suitable to cuslomer requirements. So it must have artract

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

The Bangladesh cconomy, which is highly dependent on readymade garments sector, is
now providing opportunities to the talented Bangladeshi entrepreneurs lo compete in
cxport market with quality poods. The apparel exporred lo other countrics from
Bangladesh arc showing ever increasing trends. But the readymade garments sector is
now facing new challenges at the advent of WT(), secms to have partially succeeded in
sustaining its progressive performance by increasing the level of quality. But gannents
companics of India, China, Sri-Lanka and Pakistan have dramatically improved the level
of quality of readymade garments seclor in order to maintain the international standards
of qualily. [n comparison with these countries, Bangladesh is lagging behind in quality
and productivity sector. Quality, Competitivencss, and Efficiency arc largely ignored by
the manufacturers of apparel in Bangladesh. The output of ihe apparel industry in

Bangladesh is typificd as low cost, low value added and poor quality.

During the last decade, therc have been several changes in the intcrnational trade
agreements for apparel products, which are gencrating new challenges and opportunities
for the cxport-oriented spparel indusiry of Bangladesh. Bangladesh economy in
association with Tow labor productivity, a low efficiency ol the workers, lack of efficient
inlrastructure . low level of investmeny; lack of opportuniiies on the job training, lack of
knowledge and awareness of the management about productivity and qualily arc
intensifying the internationally originated challenges. So it is necessary for the

readymade garments industry of Bangladesh o develop a standard framework for some



functions of quality and productivity to maintain the international levet of standards of

quality to meet the changing needs of all the custemers.

Application ol industrial engineering tools and techniques, such as motion and time study
job shop scheduling, ete are totally absent, though these tools can help in increasing
productivity. Although there are several reasons behind these, all can be ariribuled to lack
of knowledec and awareness of Lhe management about produciivity and quality
improvement tools and techniques. Additionally, quality and productivity are closely
inter-linked. Improvement in quality automatically increases productivity, because poor
quality not enly means waslage of productive time, but also wastage of material. The
main issue is 1o analyze the case-specific situation of productivity and quality issues and

parameters that are affecting a particular case. [3]

The company under consideration, located at Fatullah. Narayangonj, is a big composite
garments organization, having partial vertical integration. This project aims at analyzing
and subsequently suggesting appropriate tools and technigques, and providing guidclines

as 10 how to approach implementation.

L3I OBJECTIVES:

The main objectives of this study arc

1. Analysis of current productivity and guality scenario, worker skill rating.

2, Time study of selected group of products and development of facility layout.
3. Line balancing.

4. Analysis of rejection/ deleet rate and reasons.

5. Suggestions for Interventions required.

The main outcomes of this study are; 1) Skills inventory, 2) A model for quality

improvemenl, 3) Sct of guidelines for improvement



1.4 METHODOLOGY

The steps of the methodology for the smdy are:

1. Analysis of overall value chain.

2. Data collection from the sewing floor and human resource departiment.

3. Worker rating and time study.

4. Development of skill inventory.

5. Application of suitable technique for facilily layout and line balancing.

6. Analysis of siluations for quality control, identification ol quality characteristics,
7. Development of 2 model for quality improvement.

2. Suggestions for implementation.



CHAPTER TWO
LITERATURE REVIEW

2.1 QUALITY PRODUCTIVITY STRATEGY

Improving quality is onc important way to maintain a competitive position in today’s
markeis. Quality can be promoted Lo customers and employeces. Consumers want quality
products and services and cmployees at ali levels in the organization like to be associated
with a winner. Most peoples associate high quality with a winning competitive position.
Although employees may balk when they are encouraped o work more productively,

very few, if any, will argue with quality as a goal. [2]

From an economic prospective, when quality is emphasized and subsequently improved,
wasle is decreased or eliminated. Hours are not wasted by reworking products. Material
is not thrown away. Operation cost is reduced. As a result productivity increases. At the
same time, the customers receive products and serviees that are ¥fit” for use. Moreover,
prices can be lowered to share this productivity gain wilh customers, thereby stimulating
an increase in ihe firm's market share. Alternatively, the higher quality product can
command a premium price and temporarily securc a market niche. Market niche is ofien
temporary since high price inviles competitor. To employees these results mean inereascd
job security because of sound competitive position. Organization can benehit higher
overall profits and improve assel utilization. In short, high quality can make every onc a

winner- a message some firms and managers seem to understand belter than others. [2]

The business world has witnessed a changed in the trend and fashion of business in the
21* century. Quality has become a common norm for suceess in business .The quality
revolution began in Japan atler World War 1l and has now spread to North America and

oiher paris of the world. But the level of success in Japan and other countries dilTer



sipnificantly. It is partly because of difference in organizational culture and

organizational behavior. [5]

Quality emerged as a majar factor in business success alter World War 11, when Japanese
Quality emerged as a major faclor in business success alter World War 1T, when Japancse
opted for fighting in two fronts- quality and price. Prior to this, the US business
organizations tended to focus on only price, quality being a distant vecond factor. The
success of Jupanese changed the whole complexion of business in the warld, People
started realizing the utmost necessity of quality as the primary success factor. In fact. the
fapanesc injected a revolutionary idea that increased quality means decreased cost, a
completely opposite idea commonly prevailing those days, even parlly now-a-days. The
Japanese got an upper-hand, by taking a significant lead in the world business and
capluring a significant share of U.S market. The perceptions about quality amung Japan-
nse and the counterpart US manufacturers vary widely, in fact, it is a basic difference Lor
example, while many U.S. companies measure poor quality in terms of defectives per
hundred, many Japanese firms have achieved such a high level of quality that they
measure poor quality in terms of defectives per million units produced. There may be
conflict of interest in two parameters - cost and quality. The main theme is whether the
custamers “valuc' the service {performance} obtained from the product against the price
they pay. A balance between the price and performance of the product is the focal point

of “quality'. [5]

2.2 QUALITY MANAGEMENT

Qualily management should be in every manager’s vocabulary. All managers should be
fhinking about how every organizational process can be conducted to provide producis
and services that are responsible tougher and tougher customer and competitive
standards. 1o be successful in today’s business environment, organizalion must pay

attenlion to quality. A quality revolution is truly afoot in business today. [1]



There are hosts of opinion as to how to deline quality. Traditionally producers think
about quality as a determinant ol producers, more specifically determinant of engineers
and marketing professionals. But the new concept of quality differs here. It defines
quality as a determinant of customer, more specifically level of customer’s satisfaction
determines level of quality. Broadly speaking. customers want see a result from the

product or service what they pay for. [3]

Quality is defined by many persons in many ways. Quality is the totalily of features and

Characteristics of a product or services that bear on its abilily to satisfy stated or implied
needs. {8] In general quality refers to the characteristics of a product or service that
defines it ability to consisiency meect or exceeds customer expectations. The
characteristics are added (o the product or scrvice though out its value chain, right form
materials procurement, up to customer use, As such, all the departments of an

grganization have some rules to play in determining quality of the product or service. [3]

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

performance, conformance, safety, durability and reliability, [5]

Quality of a product is detenmined by the following factors:

1. Well-known name.
2. Word of mouth,

3. Past experience.

4, Performance.

3. Durability.

6. Warkmanship

7. Price.

8. Manufacturer’s reputation.

Customer is influenced by the following lactors of a product:

l. Price.



2. Quality itsell.

3. Performance.

4, Well-known name.
3. Appearance.

f. Design and style.
7. Easy lo usc. | 8]

2.3 DIFFERENT ASPECTS OF QUALITY

Customers are interested in various aspects of quality depending upon requirements,
which may vary widely rom case to case. It is hard to identily any specific nspect as
being the sole characteristic of quality. In many cascs. customers may not have clear
idea about what aspect to look in to. Nevertheless, a customer generally has perceived

ideas about qualily, 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
chatacteristics or aspects of a product er service such as shape, size, aesthetics, and so
on. The designer has to dccide about target quality against cost through an efficient
quality plan. The "Quality of Design' refers to level of quality that can be achieved
without increasing committed cost. An efficient design means bettcr "Quality of
Design”. This is done by the designer by including or excluding certain featurcs in a
product or service. Design decisions must take into account customer wants, production
ot service capabilities, satety and liabilily (beth during production and afier delivery),
costs, and other similar considerations. Customer wants may be detetmined by

collecting information through customeér survey, a marketing research tool.

"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. Designers must work closely with representatives of

operations to ascertain that designs arc manufucturability; that is, production or service

-8-



has the cquipment, capacity, and skills nceessary to produce or provide a particular
design. The commonly considered aspects of quality that the customer may value

include:

1. Performance: This refers to appropriate lunctionality of the product, or whether the
Product performs satisfactorily as desired or cxpected by the customer. This refers not

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

2. Conformance: lach 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 specitications. Qul of specification situation

is termed “delective’ to mean non-conformance.

‘This adhcrence is impomant from customer point of view. Any deviation from
specilication creates customer dissatisfaction. Conformance Is altecled by process
capability, operator skills, training, and motivation; manufacturability; menitering

process Lo assess conformance, corrective and preventive action, ctc.

3. Reliability: This refers to the ability of an item to perform a required function under
stated conditions for a period of time, It is measured in terms of probability of perform-

sance. This may also mcan consistency of performance over a period ol time.

4. Durability: This refers to usefu! technical life or longevity of performance ol the
product or service. However, technical life may be shorter than economic lifc of the

product.

5 Innovative [eatures: Extensive research on product has led towards frequent
introduction of innovative features in product linc. This has in turn made preduct life
cvcle shorter. Innovative feature relers to extra useful characteristics of the produet,

more than the desired primary ones.




Service afier sale - For many ycars, service afler sales had been considered as an extra
business, or an optional aspect. Dut, now-a-days, because of increased focus on
customer satisfaction, service after sales is considered as part of the product. Handling
of customer cemplaints, or checking on customer satisfaction, warranty, etc, are
considered as aftersales-service.Truly speaking. increased competition brings beticr

alter-sales service as g follow-up activity to sales.

6. Maintainahility / Serviceability - Maintenance and servicing of engineering producls
arc of impartance now-a-days to a large cross-section of customers. Products should be

desipned in such a way that it gives easy options for maintenance and servicing.

7. Liase of use - Ong of the recent trends of customer's quality requirements is ease of
use of product, Customers never like 2 product which is complex to use. 1hus, ease of

has become one of the major aspects ol quality.

Tt must be noted that quality doecs not mean technical complexity. From technology
point of view, a product may be technologically excellent, but may not be a "good
guality product’ if it is difficult to usc for the customers beeause of technological
complexity. While in use, “Ease of use’ and clear-cut uscr instructions are important.
Customers, paticnts, clients, or other users must be clearly informed on what they

should or should not do.

8. Aesthetics - Aesthetics of product, especially in case of consumer goods, is of utmost

importance lo customers. Thus, acsthetics is also an important aspect ol quality.

9, Olhers - Now-a-days, many other aspects, such as safety, health issues, ete. are
considered as part and pareel of quality. For inslance, customers are increasingly
becoming interesied to know whether a product contains more than a safe range of
chemical, which is detrimental to health. In addition 10 above aspects of guality, there

are many other product/service specilic aspects as well. [5]

-10-



So 1o achieve customer satisfaction quality of producls and services must be an
organization's number onc priority.” Quality assurance” and “quality control’” address
the means and technique of producing qualily products. Quality assurance means to
assurc quality in a product so that a customer can buy it with confidence and use it for a
latpe period of time with confidence and satisfaction. Quality control is a system of
means whereby the quality of products or service is produced economically to meet the

requirements of the purchaser. [8]

24 IMPLICATIONS OF QUALITY

There arc scveral things which have direct implications with quality. Cither they want it
and use it, or they are responsible for delivering it. In other words, these are the key
elements that have direct relation with quality. The basic elemcnts those have

implications with quality are of four categories:

1. Customers: They are the ultimate users or beneficiaries of guality. As such, any

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

2. Processes - This clement is responsible for transforming the inputs to quality outputs,
Traditionally, people used to think that the process is the only factor which needs to be
controlled for ensuring quality. This iz a blatant wrong idea. Modem quality
management views that employees and materials {thus, suppliers too) should also be

held responsible for quality.

3. Employees - Now-a-days, tole of employee in delivering quality product is valued
highly. Employees are considered as internal customers. who need to be kept satisfied
in order to deliver quality product. Thus. they should be trained regularly, with high

degree of motivation and skill.

Sl -



4. Materials - Role of suppliers in delivering quality goods is now wcll recognized. A
good manufacturing process does not have much 1o contribute to quality il supplied
materials are not of good qualily. That's why the Japancse producers now extend their

quality activilies up to the suppliers’ premises. {5]

In recent year, operations managemen}: has experienced a revolution in manufacturing
lechniques and philosophies which includes as total quality control(YQC) and tolal
quality management{TQM). Total quality control(TQC) is an effective system  for
integrating the quality development. quality maintenance, and quality improvement
efforts of various proups in an organizalion 5o as to enable marketing, engineering,
production, and service at the most economical levels which allow for full customer

satisfaction. | 3]

Total quality management (TQM) is both a philosophy and asset of guiding principles
that represcnt the foundation of a continuously improving organization. It is the
application of quantilalive methods and human resources improve the materials and
services supplied to an organization, all ihe process within an organization, and the
degree to which the needs of customers are met, now and in future. Quality management
integrates  fundamental management techniques, existing improvement elforts and
technical tools under a disciplined approach focused on continucus improvement. A
customer is any one who reccives or is affected by the product or process. There are two

classes ol customers: 1) External customers and 2) Inlernal customers.

Exterﬁa] cusiomers are people who are affected by the product, for exemple, The
purchaser and ujtimate users ot good or service. In a broad sense, external customers
include the general public or socicty. The term intemnal customer refers lon the peaple
within the produclion organizalion. Tﬁcy are the people “up or down the ling” in the
departments and stakebolders {owners, investors, and contributors). The classical
definitions of quality are insufficient to approach quality as a science. There are 1wo

fundamental elements of the science of quality.1) The expericnee of quality; 2) The
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creation of quality. Lxperience of quality: Experience of quality resulis from a product
for an external customer or production process for an internal customer. The experience
of quality results in customer satisfaction or dissatisfaction and ts developed through the
customer benefits created by and burdens resulting from organization’s product process.
Tn othet words, the experience of quality is a function of fullillment of human needs and
expec-tatlons, The quality expericnce for extotnal customers is developed in four
fundamental dimensions: 1) produet performance regarding function, form, and [it. 2}
product cost{ initial , operating, maintenance, and disposal cost). 3} product and scrvice
timeliness(delivery, product service, r;:pair time, and so on) and 4)customer scrvice
Customers “buy’” benefits to make their lives more productive and pleasant. Benelits
must result from product in erder to establish customer satisfaction, Customer must
believe that they can obtain benefits in order to make a porchase and, furthermore, Lhey
musl experience significant benefits to become satisfied customers. The experience of
quality for internal customers is broadly centered in the production process. The basis for
internal customers satisfaction is the same as for external customers — customer needs
and expcetation; however, the dimension are more abstract. Thesc dimensions include job
challenge, work place environment, reward and recognition. All in all, the cxperience of
quality is a complicated phcnomenon which is the truc determinant of quality. If
organization fail to recognize the experience of quality as the driving loree for individual,
organizational, and societal success then orpanization will be unable 1o focus it’s elfort o
create quality. Creation of quality means 1o create quality through processes that
oteanization devclop and maintain, The crcation of quality is accomplished through the
following fundamental processes: 1) definition, 2) design, 3) development, 4} produetion,
5) delivery, 6) sales and custorner scrvice, 7) use, and 8} disposal, which includes recycle.
Each of these general processes has distinctive quality characteristics. These fundamental
processes form a sequence of activities that organization must approach in a systemic
fashion to provide its external and internal customers with a positive quality experience.
Figure 2.1 depicls Lhe crcation and experience of quality s an Inleractive scquence ot
system. This scquence has a profound influence on the inlernal customer in the early

processes, The impact on the external custamer devclops in the laler processes.



Creation of quality Experience of quality

Qualities ol definition Benefits and burdens most apparent

Qualities of design to internal customers (job challenge,

Qualilies of development cmpowerment, expect for workers,

Qualities of production recognilion for work, pay, hours,
safety and so on).

Oualities of delivery Henefits and burdens most apparent

Qualitics of sales and service to external customers (product

Qualities of use function, form, and fit, long life,

Qualitics of disposal/receyvele Cosl, delivery time, and se on)

Figure 2.1 The experience and the creation of qualily.

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

organization’s number onc priority. [8]

The important characteristics of a product are specified when it is designed, prior to it's
manufacture. The characteristics are called design specifications. After the product has
been produced, it can be ghserved that the extent to which it conforms to or deviales from
the desiun specifications. Quality or product quality is the degree to which the design
specificalions for a product are appropriate to it's function and use and the degree to
which the product conforms lo it's design specification. Service quality is similarly
deflined.

Among popular alternative concept of quality are the following:

1. Quality is [itness for use.

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

3. Quality is the customer’s perception.

4. Qulality provides a product or service at a price the customer can aftord.

5. Customer pay for what he geis (Qualily is the most expensive produet or service)
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The first key to manag-ing for quality is being aware of the need (o improve. Second is
selecting improvement techniques with the best chance {or suceess. An understanding of
product characteristics, product design, and process capability will help an organization

to be aware of quality issues in operations.

Product characteristics: All characteristics of a product are not equally important to all
custoimers. The imporant product characteristics arc determined by the specific market
goals of the organization and by the technical requircments of the important stages of the

CONYErEion Process.

Design: Price of same product of different finms always ditfers. The difference is oflen a
result of the cmphasis placed on quality in the design phases of product development,
prior to full scale production. The old adage, “*quality is design into the product,” holds
truc. The number of stages on the conversion process, the types of input resources
needed, and the types of technical processes required to produce the output are all largely

determined in the product design phase.

Process capability: 1t is the ability of a conversion process to produce a product that
conforms to design specification. Since the performance of machines and people used in

conversion process varies from day Lo day, process capability is described by a range of
vatation from the design specification- the varialion expected under normal working
conditions. A slatement about process capability is thus a statement about product
uniformity. Instead of varicus parameiers of the process — parameters of machines,

workers, and so on-process capability relates to various parameters of the process.

The manager must firsi determine how quality fits inie the overall grganizational
sirategy. ‘Then more specifically, manager must determine the role that quality will play
in the manufacturing stratcgy, the approach used in production or opcrations should
complement the overall straiepy of the organization. Next the quality theme must be
clarified. 1t is esseniial that individuals at all levels within the organization will

comprehend the qualily poals.
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For any organization there arc key elements thal effect quality. Effective managers must

be able to identify thesc elements — typically peoples, facilities, and matcrials and seek to

understand how they aflect the quality in the crganization.

Organization can developed company wide quality control {CWQC) which has evolved
from inspection oriented quality control through a statistical quality control growth phase
and tatal quality controt growth phase. The goal of CWQC is to mobilize the entire work
force in a pursuit of specific company goals aimed at satistying customer requircments

for quality, price and delivery,

The CWQC otganization improves the eTectiveness and efficiency of every element in
the business through statistical thinking, managing with facts, and preventive defects and

arror and stresses these six elements:

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

2. Ensure the quality of new product deyelopment.

Lk

. Make quality customer oriented, not product oriented.
4. Consider the next step in any process as the customer,

. Use a continuing **plan, do, check™ action cycle in all business element.

L 1

e

. Respeet humanity.

A key to achieving and marinating high quality is first Lo set a stralegy, and then
efTectively communicate this strategy as a theme to employees and customers. Reflecting
definition of quality both product design and conformance to the design specifications
must be clarified for engineering and operations. To establish and achieve the desired
quality, there arc severa! significant steps in effectively managing for quality. Figure 2.2
summarizes the activilies operations managers must perform to establish an overall

quality framework, us well as to carry out the details 1o achieve or improve guality.
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‘I he manager must first determine how quality fits into the overall organizational
strategy. Then more specifically manager must determine the role that quality will play in
the production or operation strategy; the approach used in production or operations
should complement the overall sirategy of the crganization, Next the quatity themc must
be clariticd. It is essential that individuals at all levels within the organization must

comprehend quality goals. [2]

Strateg:.-'la.nd Cuality

F

Clarifying the guality Lheme into an
apatations objoctive,
*Prodduch{zervive) Jesipn 15508

*Conformation Lo design 1§5UE.

l r ¥

Analysiz, The bums tor

Faglors aftecting quality Understanding relalonslip

*Facilitics,

Brocosacs @nd Equipment
*Matcrials

*vendors

DaleLmeER
*Factor affecting quality

v

Action to improy e anil
assurg emnriance to
objectives
*Manzement initiomed
appraches,

*Behavior and qualigy

|

Hezults Consistent
qualify i all prodiets
and services
conformance with the
strategic position dusinal

. ano factor alTeelin continngl improvement,
*Management N g. o Azsuranee and conirel.
Employees ¥ quality and conformancs yuality, e ¢ direcled
*Prodoct {seryioe) Cuslmmer perceptions, ! maﬂf"ﬂﬂﬂ 1;% t:"i_1
desien, *—— *[Encepted quality » dinpnosis: cost of qualily.

loes studies, measuremsnt,
fishhonc diagrams and
parers analysis,
*5tatistical analvsis,
inspeetion. samphng and
control chars,

Figure 2.2 Managing for quality products and scrvices.
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To ensure quality an organization must emphasize that people skills, materials, and
prucesses arc blended together to provide product and services Tor customers. These
products and services arc of cemain quality, evaluated by how well they conform to
expectations. Expectation must be customer based rather than internally based, that is,

manulacturing or cngineering based. Tn reality, manufacturing and operations attempt to
conform to intcrnally based expectations. Thus, the design must cnsure that these
intemally sct specifications are consistent with customer cxpectations. Furthermore,
design must also ensure that specifications are accurately translated into the language of
manufacturing and operations — bills of malerials, drawings, route sheets, procedures
manuals, job description and so forh. In manufacturing, this is the work of
manufacturing enginecring. There musi be a customer product or customer service link, a
well managed interface with clear instructions and feedback to operations, where he
work is actually performed. This link is equally important for services and manufacturing

organizations. [2]

To be more specilic about the blending of people skills, materials, and processes,
manager must know about the key variables in operations that affect product or service
quality. Though it depends on manufacturing or service situation, it is needed to clarify.
The way resources are blended (technology), the relative emphasis of one resources over
another {cost structure), and the skills and abilities of people are all crucial. Competition,
pride, knowledge — they list can go on and on as to what contributes to quality
performance. At this point attempts to definitively mode! these interrclationships are
speculative at hest, Advances in product or service design, statistical thinking. planned
change, and sclecled behavioral interventions hold (he most promise for contempaorary
operations managers attempting to improve quality. A systems Viewpoint helps manager
to understand the key clements, both external and internal aflecting quality. The
organization as a system intcracts externally with customer and vendors- two key
elements that specify and ellect quality at the houndaries of the finm. Internally, an
organization’s managers, employces, materials, facilitics, and equipment all affect

quality. [2]
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2.5 EVALUTIONS OF MODERN CONCETTS

The recent view of qualily management has arrived at this stage through a long history
of evolution. Scveral experis conlributed in revolutionary manners, which completely
reshaped the ideas of quality managenent what people used to think for a long time. In
many cases, the new ideas are just the oppositc 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 within the functional boundary of
these two departments. The quality control was heavily inspection-based betore its final
delivery to customers. In this kind of mass inspection system, emphasis was on finding
and correcting problems, known as rework. Two major problems, related to this kind of
systern are : firstly, time required for heavy inspection, and manpower required incur
considerable costs; secondly, in many cases, hidden problems could not be found beforc
the end of the line. In the 1950s, the philosophies of quality management went through
a revolutionary change. Before that, people used to think suppliers as adversaries, who
need to be dealt with strong hand through tough ncgotiation. The raw material
supplicrs' stake and interest in product quality was not of interest to the supplicrs
themselves. On the other hand, suppliers' contribution to quality and role was not

recognized by the producers too. |5)

But from late 1950s and early 1960s, the philosophies went through a breakthrough
change. The philosophy of “mutual benefits” of supplicrs and producer get footage.
Many companics, especially those Japanese, shifted their concentration from detecting
defects in the production process, to prevention, company-wide. Price lag based
supplier selection was shilted to long-term relation-based supplier selection. Moreover,
quality is no longer the exclusive domain of the quality control department. Instead, it
is the responsibility of evervbody in the arganization. Suppliers are boing treated as
partners in the quality venture. 1n this morc enlightened approach; price is only one of

several considerations that are tuken into account when dealing with suppliers.

The complete evolution of quality may be divided in to four domains:
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1. Early stage: Inspcction-based quality

As autlined earlier, quality was totally inspoction-based. Inspection aimed at sorting
and grading the output. Tn this stage, the corrective aclion took place at the end of the
production line, when wasies were already created, and correclive action was

impossible.

2. The next stage: Statistical Quality Centrol

Poople started realizing that heavy inspection-based systems are olten time consuming
and expensive. The new idea was sampling-based, where random samples used to be
taken for further statistical analysis to cvaluate the ability of the processes. This is
known as Stalistical Process Control and Statistical Quality Control {SPC/SQC),
Necessary actions used to be taken when the systern goes out of the limits. But still
then, involvement of all in the organization was not though of. The idea was still

limited to quality and production departments.

3. The third stage: Quality Assurance

A new idea cvolved which says - one can give early assurance if a process is diagnosed
as being capablc. Quality assurance (QA) phase, in which stress was on providing some
advance assurance of quality of the service/products that it would fullill the

requirements of customers. received acceptance.

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

The mosi modern idea of quality says - guality is not the responsibilily of two
departments only, rather a responsibility of all in the organization. When the philosophy
of "Customer satisfaction’ became the definition of qualily, the organization-wide quality
management got establishment. This [s ‘Total Quality Management (TQM), which

advocates for end-less continuous improvement
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Table 2.3: Summary of evolution.

i | gSoml | sew2 | saen s
Crhjective Measurement of | Statistical Daveloping a Responsibility for all,
specifications Tor| Process Control{ capable process | and continuous
contormance for analyzing | for advance tmprovement, Internal
process assurance, and external customer
capability docurnentation satis[action
and audit
Responsibility | Quality control | Quality control | All departmettts | Top management
tor quality and production | and production leadership with
departiments departments involvement ol all,

including external
stakeholders (c.2.

suppliers, cte.)

The above table (Table 2,3) summarizes the views of these stages of evolution, |3]

2.6 QUALITY CONTROL

In management, control is the next siep of planning. Once the plan is implemented for
cxccﬁtion, it necds to be manitored to ensure stipulated outcome. This is where certain
dearee of control is required. The activities required for meeting the planned or desired
quality target. for conformance, is termed gualily "control”. It is quite similar to
production contral in the shop tloor, or budget control in the financial year, or cost

control in projeet management. [3]

There are normally four steps in such control:

I. Setting benchmarks - Determine the required quality larget in terms of 4 tradeoff
between cost and quality characteristics/aspects (such as performance, reliability, ctc.).
While setting benehmarks, ot standards, manufacturability of machinerics and
equipment, and skill of manpower need to be taken into account.

2. Appraising conformance. Regular monitoring and evaluation are essential for
measuring key characteristics of quality, preferably in quantitative tcems, which should

be lollowed by appraisal for ensuring conformance as per specifications.
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3. Acting when necessary. If conformance appraisal shows :dcviation from the
benchmarks, or stipulated output, necassary correct measures should be taken in order
to avoid such occurrence. Necessary diagnosis must be performed o identify and
subsequently remove their causes throughout the complete valuc chain functions, such
as, procurement, design, production, maintenance, dclivery, logistics, cte.. which

influence customer satisfaclion.

4, Planning for improvements. As control functions have significant impact on guality,

neceessary plans must be formulated for future better quality control.

This scems fairly similar to Plan-Do-Check-Act (PDCA) cycle of TOM, which has
been discussed thoroughly in TQM section of this book. Effective and efficicnt control

is the key in management success. I contrel fails, the organization fails to operate. [3]

2.7 CONCLUSION

I'he consequences ol poor quality are grave and of many folds in busincss teem. Poor
quality means many things, which are sometimes {rrecoverable. Some are worth

explaining:

1. Lower productivity .

2. Loss of productive time

3. Loss of material

4. Loss of business

5. Liabifity

Productivity and quality arc closely related, thus, inscparable. Since, poor quality
means rework and rejection; it adversely affcets productivity in manulacturing process.

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

10%, which approximately means 10% loss in produclivily (though productivity
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calculation i» not this straight forward).Productivity in Japancse industries is very high
for many reasons, one being the philosephy - "Right the First Time', which means no

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

[n many cases, the defcctive products can not be reworked for further use. This may
mean rcjection, which not only means loss of matcrial, but also loss of other resources
and useful time spent in producing those products The mosi severc problem of had
quality is loss of business. Failure of a produet while in use can severely damage the

organization's image, which is detrimental for business.

A potentially devastating consequence to the bottorn line is the reaction of the
consumer who reccives a defective or otherwise unsatisfactory product or service. A
recent study showed that, while a satisticd customer will iell a few people about his or
her good eapericnee, a dissatisfied person will tell an average of 19 others. Loss of
image can be detrimental to organization's survival. Tt must be remembered thal image
ar brand is created over the years of &putation, while one or two defective products

may destroy the image in a moment.

Poor guality increases certain other costs. These include liability costs in terms of
warranty cost, replacemment and repair cost afler purchase, and any other costs cxpended
in transportation, inspection in the ficld, and payments to customers or discounts used
to olTsel the inferior quality. In some instances, the costs can be substantial. Liability

claims and legal expenscs arc perhaps obvious. Other costs can also be substantial. [3]

2.8 PRODUCTION MANAGEMENT

Production or opcration management refers to the complex set of management activities
involved in planning, organizing, landing and controlling an organization’s opcrations.
At one time, operations management was considered the back water of management
activities- a dirty, drab necessity. ‘Lhis view has changed in recent ycars as more and

more managers realize how aperations can be a “beehive' of activity with major
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financial consequences for any organizalions. Production management is important to
an organization's managers for at least two rcasons. First, it can improve productivity
which improves an organization’s financial health. Second, it can help an organization

to meel ils customer’s competitive priorities. [9]

Production or operation refers to the way that members of an organization transform
inpuls- labor, meney, supplies, equipment and so on- into outputs- goods or services.
Any organization can be viewed as a system, a sct of related and Interacting subsystems
that perform functions directed al reaching a common goal. These subsystems can, in

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

External envirorument

N
Inpul : 3
(Resources) Transformation Output
Human or Goods
Capital | Conversion .| Scrvices
Land 1 process | Other
Equipment
Building
Technology
Information

Feed Back

Figure 2.4 Model of Production management
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To manage productive resources is critical to strategic growth and competitivencss.
Operation or production management {s the managing of these productive resources. It
may be defined as the design, operation, and improvement of the production systemns that
create the firm’s primary products or services. It entails the design and control of systems
responsible for the productive use of raw materials, human resources, equipment, and

facilities in the development of a product or service.

Operation strategy is concermed with setting board policies and plans for using the
resources of the firm to best support the firm’s long-term compelilive strategy. A firm’s
operations strategy is comprehensive through its integration with corporate strategy. The
strategy involves a long lime process that must foster inevitable change. Operation
strategy refers manufacturing operations. An operations slrategy involves decision thal
relate to the design of a process and the inlrastructure needed to support the process.
Operation stralegy can be viewed as par of planning process that coordinates operational
goals with thosc of the larger organization. Since the goals of the larger organization
change over time, the operation stratcgy must be designed to anticipate future nceds. The
opcrations capabilities of a firm arc a portfolio best suited lo adapt to the changing
product or service needs of the [irm’s customers. Keys to success in operations stracgy
lie in Identifying what the priorily choices arc. in understanding the consequence of cach
choice. and in the trade-olFs involved. These priorities include cost, product quality and
reliability, delivery speed, delivery reliability, ability 1o cope with changes in demand,
Nexibility and new product introduction speed. and olher criteria particular to a given

product.

Cost: Within every industry, there is usually a segment of the market that buys strictly on
the basis of low cost. To successfully compete in this niche, a firm must be the low cost
producer. but even doing this does not always guarantec profitability and success.
Products sold strictiy on the basis of cost are typically commodity-like in nature. In other
wonds, customers can not distinpuish the product of one firm from those of ancther. As a

result, customer use cost as the primary determinant for making a purchase. However,
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this segmoent of the market is frequently very large, and many companics arc lured by the
potential for significant profits, which they assoclate with the large unit volumes of
product. As a conscquence, competilion in this scgment is fierce- and so is the failure
rate. After all, there can only be one low cost producer, which usually establishes the

selling price in the market.

Product quality and reliability: Quality can be divided into two categories as product
quality and process quality. The level of gualily in a product’s design wili vary with the
market segment to which it is aimed. The goal in cstablishing the proper level of product
qualily is to focus on the requirements of the customers. Over designed products wilh too
much quality will be viewed as being prohibitively expensive. Under designed products,
on the other hand, will lase customers lo products that cost a litle morce but are perceived
by the customers as offering greater benefits. Process quality is critical as it relales
directly to the reliability of the product. The goal of process quality is Lo produce error
free producis. Product specifications, given in dimensional tolerances, precisely define
how the product is to be made. Adherence to Lhese tolerances is cssential to ensure the

reliability of the product as defined by its inlended use.

Delivery speed and delivery reliability: This priorily relates to the ability of the firm to
supply the product or service on or before a promised delivery due date. Coping with
changes in demand: In many markets, a company’s sbilily to respond to increases and
decreases in demand are an important factor in their ability lo compete, It is well known
that a company with increasing demand can do little wrong, When demand is strong and
increasing, cost are continuously reduced due to cconomies of scale, and investments in
new technologies can be easily justified. Scaling back when demand decresses may
require many difficult decisions relating to lying off employees and rclated reduction in
assels. The ability to effectively deal with dynamic market demand over the long term is

an essential element of operations strategy.
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Flexibility and new product introduction speed: Flexibility, from a stratcgic perspective,
refers to the ability of a company te offer a wide variety of products to its customers. An
important element of this ability to offer different products is the time required for a

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

Other product-specific criteria: The priorities described above are certainly most
common. There are often other prioritics that relate o speeific productls or situations.

‘I hese are oflen provided to augment the sales of manulactured products.

Technical laison and support; A supplier may be expected to provide technical assistance

for product development particularly during the early stages of destyn and manufacturing.

Meeting a launch date: A fiem may be required to coordinate with other firms on a
complex project. In such cases, manufacturing may take place with development work is
still being compleied. Coordinating work between [irms and working simuliancously on a

project will reduce the total time required to complete the project.

Supplier after salcs support: An important priority may be the ability of the firm to
support the product afler the sale. This involves the availability of replacement parts and,
possible, the modification of order, existing products o new perlormance levels. Speed

of response to these afler sale needs is often important as well.

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

location of the fabrication sile, custamization available, and product mix options.

The notion of trade-offs: Central of the concept of operations op production slratcgy
during the latc 1960s and 1970s was the nolion of operations Tocus and trade-offs, This
logic was that an operation could not excel simultancously on all performance measures.
Consequently, management had to decide which parameters of performance were critical
to the firm’s success, and the concentrate of focus the resources of the firm on those

particular characteristics. High quality was also viewed as a tradc —off low cosl. For those
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firms with larpe existing manufaciuring 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 product lines, cach with their own operations strategy, Under WP concept.
Even the workers would be separated to minimize the conlusion associated with shilting
from one type of strategy to anoiher. The concepts of faclory focus and PWP are still
widely emploved today. The notion of trade-ofls has given way to the nced lo do

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

The production system (function) of an organization is the part that produces the organiz-
ation product. In some organization the product is & physical good while in others it is a
service. The basic element of production system is shown in figure 2.2, [t has a
CONVErSION Process, some resource inpuly into that process, the outputs resulting Irom the

conversion of the inputs, and information feedback about the aciivitics in the operations

system.

Random

Flucluation
nputs Adjusiment ]' Maonitor

Needed? output

:Land Conversion ?&tpl:; .
Labor —»O—r process .( ) i *100_5
*Capital yy Services
*Manage
metit

Conversion
Actual vs.
desirad

F 3

Feadback

Figure 2.5 The operation system for an organization.
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Main production function is the transformation of resources into goods and services. For
all production systems the general goal is to create some kind of value added, so that the
outpuls are worth morc lo consumers than just some of the individual inputs. Product

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

The random Auctuations listed in figure 2.3 consist of unplanned or uncontrollable
influences thal cause the actual output te differ from the expecled cutput. [t can atise
from external sources (fire, floods, lighting ete.) or they can result from internal problems
such as imperfections in materials and eguipments or simple human error. The feedback
loop in Migure 2.3 provides key information to manager. Without Teedback, managers

cannot control productions because they do not know the results of their decisions. [2]

Two general types of strategies exist for creating products that meet or cxeeed customer
needs and expeetations; 1) Process focused :and 2) product focused. In peneral, a process
focused stralegy concentrales on process integrily in a proactive manner. A process focus
is more concerncd with how we design and build our product rather than with what we
desien and build. A product focus is more concerned with exactly what we design and

build rather than how we design and build it.

Process improvement thinking has evolved over the years, Initially, process iniprovement
consisied of isolated and functionalized applications of methods engineering, time study,
line balancing. flowcharting, motion study, and other ¢lassical engineering tools. Today,
process lmprovement consist of integrated applications of the classical tools, as well as
statistical methods of process control and offline experimentation applied at critical
process “bottlcnecks’ or “choke points.” This new approach makes up a large part of
total quality management. Today we wee intcpraled quality planning, training, analysis,
corrective action, and information system melworks throughout production facilities. 1o
many cases, the processes necessary to design and build a product are mere complicated
than the produci itse!f. The input and the proccsses determine, to a large exlent, the
quality, performance, cost, and delivery time that our customers experience for any given

product.
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Product performance has always been recognized as a critical component [n cstablishing
a competitive adge in a market driven economy. Now more than cver before, process
improvement and process quality control arc also recognized as critical factors in
establishing a competitive edge. Process transforms the inputs or resources to the outputs
and is linkage between resources and products. Processes involved in all phases of the
product lile cyele. That is, processes exist for pro-duct definition, design, development,
production, delivery, sales and service, use and, disposal. The morc effective and
cfficient our conversion processes are, the more competitive our organization will be
within it’s market. Process improvement consists of improving our means of converting
resources to products. In process improvement analysis, there arc a [ive level hierarchy to
guide our creative effort o enhance process performance. This hierarchy is depicted in
figure 2.6.

| Elimination: Organization seeks to eliminate non-value added activities. Sometimes we
may nol totally eliminate, but replace, the functional essence of the activity wilh a

superior technology.

2. Combination; Next, Organization sccks to combined activities in order to cxltract

process improvement.

3. Change ol sequence: Tt is examined the sequence Lo see if a reordering will provide

improvement.

4. Simplification: Here it is examined that the activities with the cxpectation of

improvement through simplifying the activities themselves.

5, Addition: In some cases where processes are clearly ineffective, it may need to add a

process siep; but additions are last resort,
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Figure 2.4 The process improvement analysis hierarchy. [§]

Three approaches such as planning, organizing and controlling are nceded to construct a

framework for managing operations or produclions.

1. Planning: The productions manager defines the objectives of the productions
subsystem of the organization, and the policies, programs and, procedures for achieving
the objeclives, This stage includes clarifving the role and focus of productions in the
organization’s overall strategy. It also involves product planning, facilities designing, and

using the conversion process.

2. Organizing: Produclion managers eslablish a structure of roles and the flow of
information within the production subsystem. They determine the activities required to
achicve the productions subsystem’s goals and assign authority and responsibility for

carrying them out.

3. Controlling: To ensure that the plans for the production subsystem are accomplished,

the produclion manager must also cxcreise control by measuring actual outputs and



comparing them to planned outputs. Controlling costs, quality, and scheduling are at the

very heart of production management. [2]

Production managers plan, organize, and control the conversion process they encounter
many problems and must make many decisions. They can frequently simplify these
difliculties by using many planning models. To produce effectively and efficiently,
management must establish goals for evaluating employee performance. These goals are
translated into standards. A production and operations standard is a quantilied criterion
for measuring or judging oulput. The standard can be set for quantity, quality, or any
other attribule of output, and it is the basis of control, Standards at various levels in the

organization are:

Individual standards: The terms standard, 1abor standard, production standard, iabor tome
standard, and time standard are often uscd interchangeably in production or operation
management. A labor standard is simply the output expected from an avcrage worker
under average working conditions for a given time period. Tt is the concept of a fair day’s
work. A slandard for workers at (he lowest level within the organization is expressed in

terms of time allowed per unit ol oul put or, coenversely, out put required per unit of time,

Deparimental standard: Several workets may perform as a unit, thus forming a tcam
assembly operalion. These teams may have one standard for the team’s out put. Dy
adding all the individual and tcam standards together, manager can set depariment

standard for guality, quantity, cost, and dclivery dates.

Production and operations, one of the basic units of accountability is the department; the
supervisor of the department is oflen evaluated in terms of his or her ability 1o manage
the department elficiently. Irequently this evaluation is made against5 an expcctation to
operatc at or near hundred percent labor efficiency, the comparison of “actual™ labor
hours to “standard’” labor hours, For every actual labor hour used directly in operations,
an expected number of pieces should be produced; this expected number is the standard.

It this labor standard is achieved, we say hundred percent efficiency is achieved. If the
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standard is exceeded, more than hundred percent efficiency is achicved; and if the

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

Plant standards: At the plant, or comparable service unit (such as hospital or school). a
specified volume of poods or services must be produced; labor, materials, and overhead
standards must be maintained, and at the same time their cost must be controlled. If
manager is familiar with cost accounting systems, he realizes the nced for accurate cost
system [or labor, materials, and overhead. Likewise, quality levels must be maintained
commensurale with product objeetives. So production managers have muliiple goals, and

they must account for 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 educational background, coupled
with frcquent organization restructuring, calls for a much higher level ol peoplc
management skills than have been required in even the recent past. The objective of
managing personnel is to obtain the highest productivity possible without sacrificing
quality, servicc or responsiveness. The interrelated issues facing operation or production

manager are summarized bellow:

Speeding up the time it takes to get new product into production: This calls for coordinat-
ion between product desipners, process engincers, and production. To be effective, such
specialties must work as a team lo avold the common silo effeet in which each group
worrics only about ils particular function. Completing activities concurrently rather than
scquentially is an important ingredient to reducing the time it takes to deliver new

products.

Developing Mexible production systems o enable mass customization of products and
services: In virtually every indusiry, there is a broadening of product lines wo provide the

variety ol choices that customers want or at least, thal marketers say they wanl.
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Managing global production networks: Uhis issus has ihree aspects. One is assuring that
components produccd outside, meet the design and quality requirements. This eatails
careful selection of suppliers and anticipaling 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 techrologies into existing production system:
Technology is abundant, but applying it effectively is oflen difTicult. Sometimes the
problem lies in the camplexity of linking computer based systems. Other times it involves
cost accounting measurcs that force high utilization of expensive equipment, cven if
some less expensive machine could perform the task just as well. A common cxample
here is dedicating expensive Mexible manutacturing machinery 10 making long runs of a

single product model rather than using cheaper in exible equipment.

Achicving high quality quickly and keeping it up in the face of restructuring: TOM Is
here to stay, but companies do not have the luxury of the long development periods to
achicve quality partly with the competition. Likewise, it is hard o maintain worklorce

enthusiasm for quality when their jobs are at risk.

Managing a diverse workforce: Multiple languages and multiple cultures are cormmon on
11.8 shop floors as well as in other developed countries. For example, 26 different
cultures are represented among the 420 workers at Tovota Aulo body of California’s
truck bed assembly plant in lonp beach, Only four of these workers are Japanese, and

they are staff advisers on assignment from Japan.

Conforming lo environmental constraints, ethical standards, and govemment regulations:
lssucs of social responsibility affect all parts of the organization, but eperation 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 green

siratepics as part of their corporate planning.
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A company that is considered to be world class recognizes that its ability to compete in
the market place depends on developing a production or operation strategy that is
properly aligned with ils mission of serving the customer. A company’s competitiveness
refers to its relative position in comparison to oiher flrms in the local or global market

place. In this case productions or operalions are a dominant competitive weapon. [9]
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CHAPTER THREE

COMPANY PROFILE AND PRODUCT DESCRIPTION

3.1 LOCATION

Fatullah Fashion Garment, under this study is situated al Khizirpur, Fatullah on

Marayangon] in Bangladesh.

3.2 DESCRIPTION OF THE COMPANY

Fatullah Fashion Garmcents established in 1998 is a 100% export oriented parments
manufacturing company with a missien 1o be best export in providing from the
Bangladesh to our valued customers around the world, Fatullah Fashion Garments has
concentrated all it's strength and resources in developing and producing a wide range of
quality garments for the intemational market. Our management believes on
professionalism and ensure hard working and sound man is committed to deliver quality
garments to it's customer well in time. 1t has capability (o handle substantial volume of
arders with rcasconable time. This company is commiited to produce high quality,
sophisticated products and continuously try to improve in quality management with every

vear to come,

This factory adheres to all of major merchandising ss per local & abroad, factory
ceriilication and labor compliances from 3rd panly as per local law or buyer requirements.
Utmost importance has been given to production layout and the quality control
depariment, which gives us 100% quality assurance with inventory check, in-line
inspection & final inspection before [nal inspection / shipment by Buyer or 5td party.
Fatullah Fashion Garments Company is one of the on going lcading garment factory in

Banglailesh where we providing local law facilities, dining facilitics, prayer room &

medical facilities for workers on time. Even our factory is giving a wonderful



circumstance facilily for worker. Alse we are providing some facilitics for Buyer /

representative such as living, dining and rest roomn, We lake pride in our dedication to

achicve the best possible results for our clicnts.

3.3 COMPANY PROFILE

Name of the Company: Faiullah Fashion Garments Lid.

Address: Khizir Pur, Fatullah, Narayangonj, Dangladesh.

Key persons: |, Abdul Awal
Executive Director
2. Shibly Ahamed
Managing Director
3. Md. Mizanur Rahman

Director

Year of Establishment: 1996

Banker Name : Sonali Bank, Local office
Muolijheel C/A, Dhaka,
-Bangladesh.

Employees; Cutting 30
Sewing 200
Finishing 100

Total Machinary: Cutling 50
Sewing 200
Finishing 50
Total 300
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Production Capacity: 5200 PCS per day
Business type : Manufacturer and Lxporter
Annual Sales Range: USE 1 Million — USE 1.5 Million

Geographic Markets: World wide

3.4 FACTORY SPECIFICATION

Fatullah Fashion Garments company is a tour storied building. It’s every (loor space is
12000 square feet, Total floor space is 48000 square feet, The ground floor is alloted for
raw material stock. The first floor is alloted for cutting section. The second floor is
allotied for sewing seclion and third Moor is allotled for finishing and quality inspection
section. Entry and eait points from each section is same. Tt tries to meet all fire code
regulations. Salary payment date is 5™ on every month, It provides free factory uniform

to workers. It has five wash rooms for workers in lactory floors.

3.5 PRODUCTS DESCRIPTION

Fatullah Fashion Garments produces men’s, ladies and children’s wear. 1t produces I-
shirt, Pique Polo shirt, Auto stripe, Long sleeve Tuttle neck shirt. Shorts, Tank top, Vest

cie for men’s, children’s, ladies. Knitted night dress, Swect shin, Roll neck T-shirr ete.
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CHAPTER FOLUR
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 dilferent way. the working method and (he number of
work componenis arc closely telated to the net processing time. The time study begins by
measuring the number of seconds required to “lift, sew and placc’™ something. Tt then
proceeds to making improvements based on time values, and cnds by defining the

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

4.2 PURPOSE OF TIME STUDY

I. To understand the produclion capacity of the apparel industry, and to draw up plans for
an appropriaie targel output, suilable range of divided labor and optimum production,
scheduling, personne! planning or cquipment planning.

2. To investigate the level of individual skill.

1. To detcrmine the time value for each work component under the motion study, which
suppott improvement and standardization?

4. For usc as a yardstick in evaluating Lhe operation.

3, To deaw up plans and make estimates for a change of product or for the construction of

a new or additional factory.

6. To obtain an evaluation standard for order receiving plannimg, using the time study as

the basis of the cost estimate and control.



7. For use as the basis for determining the unit cost of manufacture and the wagc rate.

8. licr use as (he basis for introducing a produetion control system,

Tao produce products, manufacturing processes are divided into several workers and each
worker carries out the same work allotted 1o him/her in a short period of time Lo increase

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

helps Lo achieve simplification, speeialization and standardization for rationalization to
Increase in production. A method to allot the workload evenly to each worker so that
Products are produced at a consistent speed is called “flow production system.” To
snccessfully carry out the flow production system, synchronization in the rating of
wotkers is necessary 1o create Lhe situation where required goods are provided at required

lime by required quantity.

Reference valuc for synchronization in the mting of worker is called the piich time (P'L).
Pitch time provides the average lime allotted to each worker. P11 is also called averape
actual cycle time. The rating of wotker is synchronized by referring (o pitch time that is

calculated on the basis of numerncal data.

Pitch Time = {Sum of times recorded 1o perform each element) / (Number of cycles obsc
- erved)

Operator performance rating or Observed Rating (OR) is calculated as

OR =-(Units of work uctually produced by worker) / (Units of work which could be

produccd at standard performance)

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

processing time allotted to each worker where allowance rate is included

Basic pitch time (I3PT) means the average basic processing time allotted to each worker
where allowance rate is excluded.

BPT = Observed time (OR} x Observed rating (OT)



Standard Processing Time = BPT x (1 + aflowance rate). For light manual work range of

allowance is (12 to 14) %, In this thesis allowance rate is taken 13 %

For the piich time, the similar relation cxists and is expressed with the following formula.
SPT = BPT x (1 + allowance rate) Here SP1 is the standard processing time separalely

for each process. [7]

In this thesis Average time or Pitch time, Basic Pilch time, Standard processing time and
worker rating for every individual process, of a T-Shirt of a scwing section have been
studied belore splitting and alter splitting. Also adopting the technique of Method Study,
Average time or Pitch time, Basic Pitch time, Standard processing lime and worker rating
for every individual process, of a T-Shin of a sewing section have been studied before
splitting and alier splitting 1hese expressions arc presented in Table 4.1, 4.2,4.3.4.4,4.5,
4.6, 4.7.4.8, 49,410, flL] 1,412,413, 4.14,4.15,4.16.4.17,4.18. 4.19, 420

4.3 TIME STUDY: SITUATION I

At first Pitch Time of all workers of all work stations of a sewing section of a T-Shirt
have been collecied. Then using the Pitch Time worker’s per hour production, worker
rating and Standard processing time ol 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: Pitch Time of g T-Shirt of sewing section

Serial | Machine | Qperation | Dperator Observed Time Average Total
Mo Mame Mams Marme Time, average
1 2 3 i h 6 T 8 Ser ﬁmes,ec
Over Shoulder wag | 307 | 209 sk [ 2ez | 942 | 2912 | 2848
] Lonk WHiC i 14 3 . 2938 2 20 56 08 457
18 wi | oo |26 | 2esz| 2% | zoww | 2Eve | 2B34 | 29314
Chuar Meck Jom A 0 | 2o8) | 2es|2e30 ] 20 | 22 [zs7elasEa| s
z Lock MG 20187
B 3 p2o7r | 294 | zeun | 2eRA | 20 | 2kes | 2809 | 29125
Flat lack {1 Back neck 34 aose laoss | 300 | 2078 ) 200 [ 2var | 2904 [ 2852 | 297
K| MIC Tap Join 28 805
e Weh | 047 | 3oz | 2088 | 295 | owed | 294 | 29 1045
Flallock | Meck Tap FY.y a955 | 2eag | 2oL | 2886 | 2855 | 2663 [ 2836 | 28 28 B0
4 MIC Sewling 28 B53
4B 2066 | 2943 | 297 | 286 | 2868 | 2873 | ZA48 | 2B1% | 2EG)
Flang Meck Top Ea, 3153 | 3173 | 31 | o84 | aosz ] anek | ae3z| 30 50 765
5 A Sewing 3036
5B 3177 a1k [ a2 31 (072 | shsg | 3045 | 3012 | nwH
Flat lock Sleave £ 122 | 31on | 308 | 3ose Y aoaz | amaz | oz 2092 | 3057
[ MG Hem k10
Sewing BE 111 | 300 | aoe | 3041 | 3003 | w033 | aone | 2eTh | aodm
Qwer Sleeve 74, 3623 | 3% | 358 | 3555|3523 334 [3sn | Mep ]l 3ss;
7 Lock MIT e 3547
7B 24 | 38 [ 357 | 35453500 | 352 | 3492 | waT | 354N
Flatlack | Arm Hole B 15 a6 | 358 ) 355 | 3525 | 3532 | 35 | wr 35 dd 05
] M Top - AR
Sewng BE: 12| 36 |39 | zsez | 153 | 3536 | 3509 | 347 3551
Plare Slezve B4 2 oy | 266 | 2620 { 2002 | 2620 | 26 | 2500 | 2637
g MIC Teck tnner o6 44
6B ar1e | 27 |28 | 265 | 2623 | 2632 260 | 2542 | 26351
Over Side Seam 104 4233 | 421 Fa1T | 4146 | 4116 | A3 [ 41 | 4076 41 45
Lock MG Sewing
10 108 4744 | | 42 | mm e | M1E [ 431 | @ 4173 41.58
10C g2z | arna o | 415 [ 4124 | 413s | 410 | 40Ed 4,54
Flatlock | Body Hem 11A 3560 | 3542 | 352 | 398w | 343 | 3465|3425 34 34,85
11 M Srwing 34 BF
118 1572 [ 3548 | 353 | oa | 346 | 3473 | 343 | 41 4%
Plane Sleewa 124 2691 | 2672 | 2ns l 2634 | 26 | 262z 250 (2576 | 263
1z MG Tack 26 28
Cwuter 128 o7 2648 | 267 | 364 | 2505 [ 20as | ez | 25on | 2644
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Table 4.2: Observed Units of Per Hour Operation of a T-Shirt of sewing section.

Senal | Maching | Operation | Operator Observed Per Hour Operation Average Total
Mo MName Mame Marme Lints | average
1 2l 3 4 5 | 8 | 7 B Urits
Over | Shoulder iA 107 | 131 [ 115 | 117 [ 121 [ 418 | 122 | 124 | 11688
1 Lack Jain | 1763
MG 1B o | 113|117 118 | 123 | 120 123 | 125 | 11638
Ower | Neck Join 24 1o | 112115 | 117 | 120 | 119 ] 123 1 125 | 11763
2 Lock 1FRE:
M/C pl Mol 113 | 118 ] 119 | 121 | 120 | 124 | 126 | 11862
Flat lock Back KT w7 | 109 | 13| 115 | 118 § 115 | 120 | 122 | 114.875
3 M/C neck Tap 114,36
Jon 38 108 | 108 | 112 | 114 | 119 | 115 | 119 | 121 | 11425
Flat lock | Meck Tap 44 112 | 113 b 115 | 11a | 122 | 120 | 124 | 126 ) 11888
4 MG Sewing 1125}
4B 12 [ 112 | 114 | 118 | 121 | 119 | 124 | 125 | 11813
Plane Meck £a 100 | 100 | 103 | 105 | o8 | 107 | 109 | 112 | 1058
o M Top 105123
Sewing 5B oo Lon | 102 | 104 [ 108 ] 108 | 108 | 111 | 10475
Flat lock | Sleeve 6A 102 | 105 | 107 | 108 | 111 |08 | 111 | 15| 1088
g M Hem 10854
Sewing BB o2 | 108 | fos | 1Mo} 112 | 108 ]| 112 | 116 | 109.38
Cver Sleeve TA @) | 63 | 94 | 95 | 98 | 95 | 08 {101 | 8575
T Laock Join G55
MIG 7B g0 | 93| o5 1 95 | o0 | o7 | 89 | 1021 9625
Flat lock | Anm Hole BA, o1 | 81 | @2 194 | 95 | 94 | oF | 89 | 8413
B MG Top 4 OF
Sewing BB g | 81 | w1 | 93| 95 | 84 | 98 | 100 B
Plane Sleeve oA 123 1128 | 128 | 431 | 134 | 132 | 135 | 137 | 13075
o MG Tack 130.5
Irner 0B 123 | 125 | 127 [ 130 | 134 | 131 | 134 [ 138 | 13025
Over Side 104 77 | 7R | & | 81 | B4 | B2 | 24 | BY | B163
Lock Sezam
10 M/C Sewing 10B 76 | 76| 78| 70 | 82 | 80| 81 | B3 | 7233 0.7
100 7T [ 77 | 79| 80 | B4 | 82 | 8 | B&E | B113
Flat lock Baody 114 af | 82 | 84 | 95 | 95 | 55 | 100 | 103 a5
11 MG Harm 95 A9
Sewing "B o0 82 a3 85 oy o4 99 | 103 95 38
Flane Sleewve 124 120 123 | 125 | 120 | 134 [ 131 | 135 | 137 | 12025
12 MG Tack 128 %
Outer. 12B 110 | 123 | 124 | 128 | 133 | 132 1{ 134 | 138 | 12843
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‘Lable 4.4 Basic Pitch ‘lime and Standard Processing Time of a T-Shirt of sewing section.

Seral | Machina | Operation | Cperater | Observed | Observed | Bazic Allpw- | Slandard | Average | Capacity
Ma Mame Maime Mame Tinne Rating Ptk ance | Procesa- | Standlard | Per
Tume Fate ing Time | Proges- Haur
Sec 13% Se sing [Fieoas
Tirre H i
Sec
Over Shoulder 1A 29 % prs 1 18179 | 013 | 2054
1 Lock Jain 20,585 17485
RIS 1B 10314 D615 w28 | 013 2063
Cver Meck Jon 24 24 24y 0.653 19000 | 013 | 21532
2 | Lock 21632 | 16642
MIC 26 79125 nesa | 19193 | w1 | zi.eEs
Flat lock | Back 38 2074 0678 | 20148 | ous | z27aa
3 M reck Tap 22,7 154 B9
Jain 38 29 83 o672 | 20088 { 013 | 22667
Flallock | Meck Tap a4, 28 B0 0626 1803 | 013 | 20974
4 | mc Sevmng 2035 176 9
4E 81 pe2z | 17883 | 003 20,32
Plane | MNech 5 10765 0703 | 21628 | 013 | 2424
M Top
5 Sowiny 24 43 147 .36
5B 30954 0 gus et | ous 24 432
ELat lock | Sleeve aA 10 57 og7e | 20728 | 013 | 2342
g o HE""I 2347 | 15330
Sewing B 4T3 peas | 2081 | 013 | Z3se
Cwer Sleeve 7A 35524 OGB4 | 24298 | 013 | 2746
7 Lock Jaoin 27405 13093
WS 78 15411 0633 24,363 213 27.53
E:fé lock | Amitiole 1 g 15 4 g7z | 25817 | nia | zses
g S‘“’ . 28 86 124 74
Ewing BB 1551 0.7 25867 | on 26.89
Flang Sleeve fuA 2637 D623 1E42a | 013 18 5B
g | MC Tack 18,57 153 BE
Inner )2 15 31 062 1644 | 013 1858
Cer Sule 104, 4148 0 B8 2605 | »13 26 44
Lock Saam
10 | M Sewing 108 417 o811 265 ol3 28 52 20 18 123 37
0 4184 pez4 | esem | o3 29.29
Flat lock | Body 114 34 B pos4 | 23127 | 013 | 264
11 | MC Hem o542 | 138M
Sewing 11E EER 0658 22884 | 013 25,949
Flane Sleeve 124 26 31 065 17102 | o 15,23
12 | MG Tack 19.23 187 21
Siuter 126 76 44 0.64 69z | o 19.12
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Table 4.1 and Table 4.4 show that highest pitch time or observed time is 41.58 second
attd standard processing time is 29,18 Second. So here bottleneck time is 41.58 second

for observed time and 29.12 second lor standard time,

4.4 TIME STUDY: SITUATION II

Bul io reduce bottleneck time, the operation “Side Seam Sewing” can be splitled inlo two
parts as Side Seam Scwing Left side and Side Seam Sewing right side. After splitting this
operation, Pitch Time of workers of this station has been collected. Then worker’s per
hour production, worker rating and Standard processing time of all work stations have
heen calculaied. These expressions are presented in T'able 4.5, Table 4.6, Table 4.7 and
Table 4.8
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Table 4.5: Pitch Time of a T-Shirt of sewing section.

Sena! | Machine | Operation | Operator Ohserved Time Average | Total
Mo Marme Name MName Time, aveane
1 2 3 4 5 & 7 B Sec Time,
Sec
Cher Shoulder
A7 | 29%8 | 2058 | 2022 | 294z | 2oaz j2ren | 2856
, Lok oiic | Jom 18 048 | 3017 .
1B 3030 | a0 | 296 {2932 | 28 | 2018|2878 | 2834 | 29314
Cvar | Neck Jain 28 30 | zome | 2934 | 20310 | 29 | 2oz JzaTe| zsd | 29248
2 Lock MG 29,187
2B 30 | zo77 | 2040 [ 2000 | 28ke | 29 | 2mes {2809 | 29125
Flal lock | Back neck 34 5058 | 3038 | 3002 | 2e7s | 2930 | 2947 | 2934 [ 2802 | 297s
3 MAC Tap Join 29 405
a8 apoe | 3047 | 302 |zees | zes | 2vna | 294 | 29 29 85
Flatiock | Neck Tap a8 su56 | 2036 | 290 | zeus | 2855 ) 25a3 | 2B36 | 28 24 804
4 MG | Sewing - pLET:
4B w66 | 2943 | 292 | zeoa | 256 | 2w7a | 2848 | 2819 | 2890
Plane E““ MNeck 5A sisy | 3123 | 3 Vaosa |05z | wes |anaz | 3o | s0uss
5 MIC S‘:"” . 30 86
Ewing 58 si77 | 3148 [ av20 | s | an72 faoga | anas | sonz] s0esm
Flatlack | Sleeve BA sz | sros | 3o7s | avse | a032 | s047 | oz 29w | E0st
& MG | Hem 35
Sewang (21 00 | 3owr | s06s | dodr | 3003 | 39E3 | 300y | 20TE P 30423
Clyr Sleave _
A 3623 | 36 | 3578 | 3sss | 3sas ) oss4 | asn | e | 355
7 Lock MG | Join > 3547
7B el | 36 | 357 | ssas | a5 | asz | 3anz | e | 25440
Flat lock | Amm Hole BA 36 | 36 |as7e | 355 Jasas | asaz | as | sa7 | aiae
8 MiC | Tap 358
Sewing BB w1z | 36 |assa|3sea| 353 | 3538 ason | 3a7 | s
Plana | Sleeve BA 21 | 2877 | 2656 | 2a3e | 2612 26210 26 | 25w 2617
q MG Tack lnner 2644
' )| atae | 27T |eTE | 265 jasan | A w1 |l 25®2 It 51
Over Side Seam
3 2ot | o2 209 | o7 | 208 | med | 05 | 2086
1o | Lotk MIC | Sewing R s 2081
Lefl Side we 2116|210 | 209 | 2075 | 206 | 2068 | 2052 | 04 | 2075
Ower Eide Seam .
2 My K R
o | Lo e | seving 118 a2 | nL | o210 | 2089|2068 2065 | 048 | 2088 -
Fight Sde 1B a1z | o2 | zowm Y207 | 20k | 2067 | 205 [2owm ]| 2075
Flat lock | Body Hem 124, 3560 | 1542 | 3508 | 3a8s | 345 | 3465 | 3azm | a4 34 83
12 15 Sewing 3487
128 9572 | 3548 [ 3526 | 108 | 346 | 3473 | 3a3n ] 34w 145
Plane Sleeve 5
14 | aem s lasss 263 ] 26 |2em|2s04|25m | wm
13 M| Tack 2638
Outer 138 27 | 26%a | 2669 | 264 | 2615 | 2635 2012 | 2502 2644
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Tahle 4.6: Obscrved Units of Per Hour Opcration of a T-Shirt of sewing section.

Senal | Machine | Operation | Operakor Qbsarved Per Hour Operation Average |  Total
Mo MName Marne Nama Units Aver_aga
1 2 3 4 & 8 i B Units
Quwer | Shoulder 14 107 | 111 | 145 117 | 121 | 118 | 122 | 124 | 11668
1 Lok M | Join 117.63
1B 10 113l 17| 118|423 | 120 ] 123 | 125 | 11828
et Meck Jain ZA 10|12 [ 1s| M7 1120 119 ) 123 ) 125 | §17.63
2 Lok WA 11%.13
2B 140 | 13| s | e | 129 [ 120 | 124 | 128 | 11863
Flatlock | Back neck an, 107 | 100 F 113 | 145 | 118 | 115 | 120 | 122 | 114.88
3 MIC Tap Jein 114,56
38 108 | 108 | 1Mz | 114 p11g ] 118 | 119 | 121 | 11425
Fiat lnck | MNeck Tap an | 112|113 | 115 | 119 | 122 | 120 | 124 | 126 | 11888
4 KA Sewing LIR 51
4B Mz 112 14§18 | 121 | 199 | 124 | 125 | 11813
Plane § Meck Top sa | 100l 100l 103 108 | 108 | 107 | 108 | 112 | 1085
5 KC Sewing 105 12%
5B oo | 100102 | 1oa | jo8 | 405 | 108 | 111 ]| 1475
Fiallock | Sleeva B4 102 | 106 [ 107 | 100t 14t | 108 | 111 ] 118 ] 1085
L] MIC Hem 10854
Sawing B 102 | 108 [ 108 | 110 | 112 | 109 | 112 | 116 | 10938
(her | Sleeve Th o0 § 93 | 94 | o5 | o8 | 95 | 99 | 101 | 9878
7 Lock MG | Join 955
7B oo | g3 | 95 | 85 | 99 ) 97 § 59 | 102 | 8525
Flat logk | Anm Hole B a1 | o1 | 92 | o4 | 95 | 94 | 97 | 89 84,13
8 WMiC | Tep 94 47
Sewing BB an | 1 93 | 95 £ ag | 100 =T |
Plana Sleeve 130 7
. i D ot T 123 1126 L1213 | 434 | 132 | 135 | 137 | 130 7S ans
o 128 | 125 [ 127 | 130 ) 124 1131 { 134 | 138 | 13025
Over | Side Beam 104 152 | 152 | 156 | 158 | 184 | 160 | 162 | 166 | 15875
10 Lok RIS Semn!g 1605
Laft Side 00 154 | 154 | 158 1 160 | 166 | 184 | 188 | 172 | 18225
Ohwer Sle Seam
i1 Lok WG | Sewing 114 152 {152 | 158 | 158 | 184 | 160 | 182 | 166 | 15875 605
Right Side 1B 154 | 154 | 158 [ 160 | 188 1 164 | 158 | 172 | 16225
Flatlock | Body Ham 124 g1 | o2 | 94 o5 | 88 | 95 | 100 | 102 %]
12 MG SewIng 25 6%
12B o0 1 o2 oz |os | 97 | ea| 99 |103| 8538
Plane | Sleeve 114 120 | 123 [ 195 | 120 Y 134 {131 ] 135 | 137 | 2928
13 M Tack 12894
Chuter 126 118 | 123 [ 124 | 128 | 133 | 132 ] 124 | 136 | 12863
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Table 4.7: Obscrved Waorker Rating of a T-Shirt of sewing section.

I Cper-

Serial | Machine | Operation Mumber Chserved Per Hour Rating Avg- | Obse-
Mo Mame Mame ator | of Par age rve
Mame | Hogur Obse- | Rating
Stand- rved
are 1 2 a 4 i 3] ¥ 8 Rating
Units.
Qwer Shoulder | 44 lop | 0563 | 0.564 | 0.605 | o615 | o637 | 0521 | 0642 0653 | 0615
;| Losk Joln YL
MAC 18 w0 | oses | psos | 0518 | 0821 | 0647 | 0532 | 0647 | 0esE [ 0623
Eﬂ NeckJom | o w0 | o811 | 062z | 0699 | 085 | oee7 | 068 | oeea | o6sd | 0853
Z RS I]
RAIC 285 180 | pe11) 0622 | 064d | 0661 | 0e72 | 0667 | 0BRa ) 07 | o659
Flatlock | Eack 3A 170 | o620 | oe41 | oees | 0676 | 0684 | 0676 | 0708 | 0718 | QETS
3 G neck Tap 1674
Join a8 170 | oeed | o635 | osss | oeri | o7 |osms | o7 | 0712 | 0672
Flat lock | Meck Tap | 4a iwy | osas | o595 | osos | osee | ned2 | 063z | 0653 | 0663 | DA
4 [l Sewing L&2d
4B 199 |o0s89 | psss | o6 |oee1|os3r | 0626 | 0653 | Desa | ez
Flane | MNeck A 150 |oest |oss? |oesr | o7 | o072 Loris | o727 | o747 | o7DB
g G Tap 70
Sewing 5B s | oss {oeer | oes | 0693 | 072 joror | o7z | n7e | 0508
Flallock | Slesve B, 160 | o83a | oess | 0660 | 0681 {0694 | DB7S { 0694 | 0719 | 0ETR
g MG | Hem 0 aRI
Sewing 5B 160 | oeze | oss3a|osrs |oess | o7 |o0s81 | a7 |0725 | oGes
Qver | Sleeve A a0 | 0E43 jo68a | 0571 | 0679 | 07 |oess | o707 | 0721 | 064
- Lock Join 1l EBRE
M 7B 10 | og43 | oese |0era | 0eva | 0707 | 0623 | avo7 | 0720 | Deas
Flat lock | AmHale § gp 130 o7 | o7 | a7t | o072 | 073 |o72 | o7s | oms | 072
B MC | Top 072
Sewing 8B 134 o8 | o7 o7 | e |om3 | o7z | oes | ovr | o2
Flane | Sleeve 94 2 | oses | e | ol | 0624 | D638 | 0629 | 0643 | 0852 | 0623
O MIC Tack o2
rnar o8 L0 al0 | o586 | nses | oeos | 0610 | 0538 | 0624 | 0638 | 0557
Ouer | Side 104 | 20 |oses |oses | 08 | o608 | 0631 | 0615 | 0623 | 0636 | DB
10 Lack SE.'EI:I'I eIk
WC | Seia | we | 200 |ase2[osez | o608 0615 | 0eds | 0631 |vess | nes2 | Daza
Ower | Side -
e | 114 oo | o585 | 0535 | 06 | 0608 | 0631 | o615 | oe2s | pEs | os1d
11 WA Seawing DAa1E
Right 118 250 |nsoz | os5op [ 0608 | 0615 | D8as | 0631 | ne4s | 0eR2 | 0624
side
Flal fack | Body 124 145 083 | 083 | oes [ oes | oee | e | nea | 071 | 0s6e
12 MAC Hem_ 056
Sewing 128 145 o2 {063 | oeda | 066 | 067 | 065 | OB8 | Q71 | OESE
Flene | Sleeve 138 | 200 o6 | oe2 | osz | oes | 087 | oes | 068 | 66e | 065
13 A Tack M} x5
Outer 138 200 o5 | 062 | o6z { oBe | 087 | 086 | oer | nes | 064
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Table 4.8: Basic Pitch Time and Standard Processing Time of a T-Shid of sewing section.

Serial | Mechine | Operatien | Opera | Observed | Cbserved | Basic Pitch | Allowance | Standaed | Avacage | Capacly
M Mame Mame tor Time Sec Ratlng Time Sec | Rate 3% | Processing | slandard Per
Mame Time Sec Proces- Heur
SiMH} {Feces
Time Per
Zec Hour)
Over | Shoulder 14 29,56 0613 18 170 0.13 20 5
4 Lok Jan ' 20585 | 174493
WA 18 20314, | 0613 18,26 0.13 20 63
Ower | Meck Join o8 20 240 DEsa 19 089 013 21.582
3 Lock 21632 | 186 42
MG 2B 29.125 D.E5H 19,193 0.13 21 GBS
Flatlock | Back neck 34 20,76 0E76 20,118 013 22 733
3 MIC Tap Jain 227 185 58
3B 2985 pgr2 20 059 013 22 BA7
Flat lock | Meck Tap Ap %804 0.626 1803 .13 20,374
4 Mz Sawing 20.35 1768
48 28911 0622 17 583 013 20 82
Flana | Back Neck 54 30,765 0,703 21.628 013 24 44
5 MG | Tap Sewing 2443 | 147.36
56 10954 0,598 21 &1 013 24 472
Flat lock | Skeeve Hem | ga 30,57 0.678 20724 0.13 2342
s | MC | Sewng ~ 2347 | 15339
5B 10423 0.534 AT 043 23.52
Over | SleeveJoin | 74 35524 (b 1 24 798 13 27 46
7 Lock 27405 | 13093
Wi 7B 35 411 D ERA 24 353 TRE! 27 53
Flal lock | Arm Hole it 35.44 072 268 6517 0.13 28.83
3 MC | Top Sewing ’ 2688 | 12474
8B 35.51 D72 25 567 0.13 28 BG
Plane | Sleeve o 26.37 D823 16.429 0,13 18.56
B MAC Tack Inner 18 57 152,56
BE 26,31 0.62 16 44 013 18.58
Over | Sida Seam 12.745 0.13 14.4
- tock | Sewng Left 1A 2086 os1 . 14,515 24%
ML} lda 10c | 2075 | 0624 | 12948 0.13 14.62
Cwer Sida Seam Q&1
Lock | Sewing 1na 20 85 12758 0.13 14 285
1 e | Right Side 14513 | 248
1B 2075 0624 12.048 015 14.63
Flatlock | Body Hem 124, 3483 0 BE4 23,127 013 26134
13 MIC | Sewing 28042 | 13824
12B 9 0 658 DD B4 0,13 25 840
Flane | Sleave 134 2631 D.65 17 102 0.13 19 33
13 MG | Tack Quter 1923 | 187.21
| o1 26.44 064 16.92 o3 1912
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Table 4.5 and Tablc 4.8 show that highest pitch time or observed lime s 3548 second
and standard processing time is 28.86 Second. So here bottleneck time is 35,48 second
for observed time and 28.86 second for standard processing time. So bottleneck Ume is
reduced 14.67 %% for observed time compare 1o existing observed time. Standand bottle

neck time is lower than observed botlle neck time.

4.5 TIME STUDY: SITUATION III

But Table 4.5 shows that the operations no 1, &, 7, 8, 9, 13 can also be splitted into small
part as Shoulder joint ledt side and right side, Sleeve hem sewing lefi side and right side,
Sleeve joint left side and right side, Armhole top sewing left side and right side, Slecve
tack inner left side and right side, Sleeve tack final (ouler) lelt side and right side. Alfter
splitting these opecrations. Pitch Time of workers of these work slations have been
collected. Then worker's per hour production, worker rating and Standard processing
time of these work stations have been calculated. These expressions are presenied in
Table 4.9, Table 4.10, Tablc 4.11 and Table 4.12
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Table 4.9; Pitch Time of & T-5hin of sewing section.

Seral | Machine | Operation Operator Cbserved Time Average Tolel
Mo Mame Mame Name Time, average
1 7 3 4 £ g 7 8 Seac Time, 5ec
Cher | Shaukder 14 1a2a | 1som | v ] ez | 1458 ] La7L | 1454 [ 1429 | 14 TER
| Lock | Join Leh L& 5
M Side 1B 1514 | 18 | 1ag [ 1sa3 | 1a44 [ 1458 438 | 1415 | 14648
Cwer | Shoulder A 1525 | 15 |49 | 1437 1436 | 147 | 1454 | 1427 | 14748
2 Lock Jmin Right 14 654
PP Side 2B 514 | 15 | 128 | 1462 | 1448 | 1458 | 1436 | 1413 | 14638
Over | Neck Juin 34 EMEEEEREEEEEEE EEER R B
3 Lock 18T
M Kli] I | rerr | 294 | 2oL | 288l | 2w | 2%ek | 2810 | 29023
. Flallock | Batck neck di CERE D ET O EE] R EY B 2 a5
M| TapJon 48 3068 | 3047 | 302 | 29k8 | 295 | 2943 | 294 | 29 25 §5
. Flatlock | Meck Tap T 2056 | 2036 | 2v1 | 2666 | 2855 | 2343 | 2036 | 2 28 804 25 53
MG | Sewing 55 | 2066 ) 2943 | 202 | 2594 | 2568 | 2873 | 2846 | 2819 | zuen
Flane | Back Meck &4 B ERES EHETDS EFFNEDE B 30765 .
& MIC | Tap Sewing BB | 3177 | 3148 | 512 | 31 | 3¢72 | 3082 | 3045 | 3002 | 30ad
Flat lagk | Sleeve Hem ThA 156 | 1asa ) 1sa s | sisfasaz ] isL | LA | 152
7 Y L Sewing Lefl 1523
Sida 7B I554 | (542 ] 153 | 152 15 listal1sus fadas| L5166
Flal lock | Sleewve Hem XA REFE B 3 52 | 151 | 14492 L5
] e ewing 84 1561 | 1555 B R AN E : 2 260 -
Right Side 4B 1554 | 154 (s3] sz | s |asas | sor | assr | s ies
_Over | Slesve Jain o 1.1 i |z errs ) ovre | vmr | uTse | 1raa | 1T 4G
g Lack | Left Side 17 71E
Wi 9B wia ez L irs ] vr7 L1753 17se | 1745 | 1732 | 17sEn
Creer Sleeve Join 104 1B 1 1% 175 [ 1274 1759 | 1TTe | 1ivsr ) 174 1774
10 Lock Right Side 1771
e | 08 | 1813 18 |17 [ 1768 | 1750 | 1758 [ 17.4a [ 1733 | 17ese
Flal lock | Arm Hale 114 L& 1E 1789 | 1773 [ 1763 | §766 | 1748 | 17,33 17714
Top Sewi 17752
1 MAC R e | akos | 1e [ ane | ars furee | 77 [nse 7| 1z ?
Flatlock | Am Hole 124 11 18 177 | 176 | 1765 | 1746 | 1732 1711
12 M Top Sewing 17,725
Righl Side 128 god | tos juze | v | 17s |17 [ i7se | 1T | LT 48
Piane | Sleeve 134 el el s 134 3 |1zsa | am
13 MIC Tack Inner 13205
Lett Side 13B (258 | 135z | oza | sz | o [Eas g o137 lawd | 13w
Flane | Sleeva 144 (%53 | 1337 | was | 1561 13 [ ] zos | 129 | 131
14 . 131u5
MG ;?gcﬁt'gf; 148 Luasr | onas [oaa s [ paae ] o | orze | o1sze .
Orver Sile Swarm 154 22 o w9 | 207 | 208 | 2064 | 205 200 8i
15 Lock | Sewing Left 20805
Mic Sida 156 2| 21 | lzom4 !l 06 | 2068 [ 2052 | 204 | 2075
Cwver | Side Seam 164, 212 | 2 | 2 | zogs | zoes | 2ok | 2085 | 2048 | 2085
Lock Bewin it
16 MIC Right g,de 168 a7l = proe|zots | zose | mer | 2es1 | e | 2078
= Flatlock | Bedy Hem 174 9569 | 3542 [ 352 ) 3dee | 345 | Mdos [ a8 | 34 3483 14865
WL | Sewing 178 | 3572 | 5548 | 359 | 5493 | 346 | 3473 | 3435 | 34k | 340
Plane | Slesve 1EA (346 | 1337|132 | 1315 | 13 130 | 1z0s | 1288 | 13,145
18 M Tack Outer 13 171
Left Side 12E sz | vz | 3y boass | s as] o | 12se | 13194
Plane | Sleave 194 aaa | 1337 | ez s |z s | azoes | i2Ee | 13136
1 MiC r 13 162
g ;ﬂt%fgg 108 135 | 1za3 [ 1as s oo [3s 13 | ize3| 13188 *
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Table 4.10: Observed Units of Per Hour Operation of a T-Shirt of sewing section.

Serlal | Maching | Operation Operalor | Chaerved Fer Hour Operation Average | Total
Mo MName Mame Mame Urits average
1 2 |z |4 |5 |& |7 8 Units
Over Shouldar Join 14 ot4 | 222 | 230 | 217 | 242 | 236 | 244 | 248 | 23162
1 Lock Laft Side 234 26
MIC 1B 246 | 226 | 234 | 237 | 245 | 240 | 248 | 250 | zZIGEE
Ovﬁ' EMﬁﬂggJom 24 214 | 222 | 230 | 217 | 243 | 236 | 244 ] 245 | zaee i
[ 133
2| e nt Sie 28 | 218 | 226 | 235 | 238 | 245 | 240 | 247 | 251 | =70
5 Ehﬁ: Meck Jon a7y Mo L1218 | 117 (120 | 118 | 123 | 125 | 11783 s 13
Q|
M 3E o113 | 1 | 119|121 | 120 | 124 | 126 | 11883
Flatlock | Back neck Tap 4, 07 | 100 [ 113 | 115 | 16 | 195 | 120 | 122 | 11488
4 WAS Join 114 58
4B 106 | 108|112 | 114 | 119 | 115 | 119 | 121 | 11425
Flat lock | Neck Tap 5A 2| 11315118 | 1221120 | 124 | 126 | 11888
a W Seraing L1% 51
5B Mz 12 114 | 118 | 121 | 199 | 124 | 125 | 11813
Plang Back Neck B4 100 | 100 | 103 105 ) 108 | 107 | 100 | 112 | 10885
G WG Tap Sewing 10513
&B ot [ 100|102 | 104 [ 108 | 106 | 108 | 111 ]| 10478
Flat lock | Slegve Hem 7A 204 207 214 | 218 | 222 | 216 | 222 | 230 ) 217
7 MIC Bewing Left 21T 88
Slda 7B 04 | 212 | 216 | 220 | 224 | 218 | 224 | 232 | 21875
Flallock | Sleeve Hem ga 204 | 200 | 214 [ 246 | 222 | 216 | 222 | 231 | 21713
8 Mt Sewing Right 217 58
Bide 8E 204 | 212 | 246 | 220 | 224 | 217 | 224 | 232 | 21863
Over | Sleeve Janlteft | ga | 180 | 187 | 158 | 190 | 196 [ 192 | 198 | 203 | 19175
=] Lack Bide |G 25
e )| 180 | 185 | 100 | 101 | 198 | 194 | 10% | 204 | 19275
Owver Steeve Joln 108, 1a0 | 187 | 189 | 180 | 156 | 193 | 193 | 204 | 15213 i
10 Lock Right Side Fo2 ]
M 105 180 | 186 | 190 | 192 | 199 | 104 | 100 | 203 | 10288
Flat lock | A Hale Top 11A 182 | 182 | 184 | 188 | 150 | 188 | 134 | 198 | 18825
11 MG Sewing Lefl 183 13
Side 118 180 | 182 | 182 | 186 ] 190 | 188 | 1968 | 200 188
Flat lock | Amm Hobke Tap 124, 182 182 | 184 | 189 | 191 [ 188 | 185 | 198 | 13383
12 | MG Sewing Fight 185 44
Side 128 180 [ 182 1 182 V186 | 191 | 188 1 197 | 200 | 8&25
1 magm lﬁleeveLJfchkd 134 045 | 252 | 256 | 282 | 268 | 264 | 270 | 274 | 2815 "
e’ I0E E
138 246 | 250 | 254 | 260 j 268 | 252 | 268 | 278 | 605
Flane Slesve Tack 198 | 246 | 252 | 256 | 263 | 268 | 284 | 271 | 276 | 282
14 | MC Inner Right 261 57
2ide 148 246 | 251 254 | 281 | 266 | 283 | 266 | 278 | 28113
Chvar Side Seam 154 152 | 152 | 158 | 158 | 184 | 150 | 162 | 166 | 15875
15 | Lock Sewlng Left 160 5
MIC Side 158 154 | 154 | 158 | 160 | 186 1 1684 | 188 | 172 | 16225
Cwer Side Seam 164 162 | 1652 | 158 | 168 | 164 | 180 | 162 | 166 | 15875
18 | Lock Sewlng Right L&0 &
M Eidde 168 154 | 154 | 18 | 180 | 188 | 164 | 188 | 172 | 16225
Flatloch | Baody Hem 17A af | o2 | oa | 95 | 98 | 95 | 100 | 103 95
17 MG Sewing a5 &0
178 B0 | g2 | o3| o5 | o7 | o4 | 8e | 103 | s538
Flane Eleeve Tack 184 | 240 | 248 | 280 | 258 (288 | 2562 | 270 | 274 | 286 s
18 MIC Outer Left Swde 25T 8E
188 | 238 | P4p | 248 | 256 | 266 | 284 | 288 | 272 | 257.25
Flang Sleeve Tack 198§ D41 | 248 | 2581 | 259 | 269 | 263 | 271 | 274 | 25925
19 | MG Ouler Right 23032
Zide 158 37 1247 | 240 | 256 | 266 | 264 | 268 | 272 | 25708
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Tablc 4.11: Observed Worker Rating of a T-Shirt of sewing section.

Serial | Machine | Cperation Cpeara- | Muomber Obeerved Per Hour Worker Rating Avar- | Cbse-
Mo Mame Mame tor of Per age rwerd
Mame | Hour Obser- | Rating
Sland- wvar
ard 1 2 3 4 5 & T & Reting
Units
; Eﬁv;: ﬁhwliern 14 380_] 056|058 |061[057]|064|062]| 064|066 0608 |
e | sda 15 | 380 | 057|059 |062|062|066]063[065| 066 052 |
Cver Smullqderri 2A 380 | 056058 | 061 (057|064 | 062|054 | 066, 0.6 \
. . (ki3]
2| Lok | lon e o8 | 0 |0s7|o0ss|osz2|063]|065| 063|065 |06 | nas
3 ?vekr MNeck Jamn ah %0 |os1|oer| 064 | 065|067 | 066|068 | 068 | DE52 ose
Ll
MG 38 g | oB1|osaloss | 0661067 | 067|089 07 | 0858
Flat lock | Back neck ETY 170 | 063|064 | 087 |OBB | 069 | 066|071 |072| 0BT
4 MG | Tap Join 0467
48 170 |pez|0s4 [oes 067 | 07 {osa] 07 [071] 0673
5 Flat lock | Neck Tap 5A 190|059 | 06 |061[063 | 0B4)083)065]066) 0826 3 .
MIC | Sewing 58 | 100 | 050 |053| 06 | 062 | 084|063 | 065|066 0628 |
Plane | MNeck Top B, 150 |D06F ;067 |0BO| 07 jO72| 071 | 073|075 | 0705
3] W Sewing {2
6B 150 |oes|ove7|oes|oes|o72| 071 |072] 074 0600
Flatlock | Sleeverem | 7a | 320 | 064 | 086|067 | 068|069 |D&8 | 089 | 072 | 0679
Fil M Sewing Gy
Left Side B A0 Ded |0BG | 068 | Q68| OF | 066 OF | 073 ] 068D
o Fﬁ;‘g"“ glme Hem 84 320 |oBe]065]|067 068 063(06af069 0] 0678 |
Rught Side 86 | 320 |064|o6s|o6a|ose| 07 (o068 07 [o73] asus
. Cver fn.ﬂedmin SA 280 | 064|067 [067[088] 07 [069|071]073 ] 068 |
i e a8 | %0 |064|066,066|068 071|089 071]073] oees
Over | Sleeve Joln 104, 280 |64 | Q67 |0BB| 068 OF [O65 | 0717073 | 0688
0 Lok Right Side [} 639
MiC 108 20 (o064 |06s|0s8ioeo| o7t | 060} 071|073 DeBe
y Flal Iock ¢rm '54::.? 114 260 {07 |07 [o71]072[073[072)075]076] 6724 |
WE | p3ewm | 415 | 260 [oes| o7 [ o7 |o72|o7a|o72|n7s |07 | orzs
Fiatloch | Arm Q;'f 124 20 | 07 | o7 |o71]a73lovs|o72|ors|0ve | ores
M e Teae” | 1ze | 260 |os9] 07 {07 jo72{073 072|076} 077 | o7 o7
Flane ;Slee'u'e Tack 13A 421 0RO | 06 | 081 | 0R2 | 06d | 063 | 064 | 0B85 | 0623 06
S B B S 128 | 120 loss| o6 | o6 |062]|084|062|064|066] 082 |
Plane | Skeevs Tack 144 420 | 059 | 06 |081 | 063|064 | 083 (065 | 0664 0626
14 M Inrer 0425
Right Side 14E 420 |059| 06 | D6 | 062|064 | 063 | 064 | DEE | 0823
- Evg ggs Seam 154, 60 | 059 fj0se| o6& | 061063 | 062|062 064 | 0813 .
pr=ll 158 | 260 | 059|059 051 |062|o06s5| 063085068 o825 |
Over gﬁ:lﬁﬂﬂm 164 260 [o59[059] 06 |061[063[062]082]064] 0613 |
L
15| e |8y | 16 | 2e0 |oso|ose| o6t | 062|065 063|065 066 | vezs
Flatlock | Body Herm 174 145 DE3 | 063|065 |ORR 068 | 066 | 0689 |OT1 | DO
17 MC Sewing (1 &kl
178 145 | 062 | 063|064 |oes|o67loes|oea]o7i] asse
Flane | Sleeva Tack 124 400 0f | 082|063 | 065|067 |066 ) 068|068 | 065
18 WC Cuter N(EY]
Lafl Sile 188 400 | 06 |082 | 062|064 | 067|086 | 087 | 068 | Q645
Plane glemre Tack | 19A W00 | 06 |06z |ae3|oes| 067|066 | 066068 | ues
KC Life 047
18 Boisde | 198 | 400 | 059|062 062 o064 067 ] 066|067 [068 | 0844
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Tablc 4.12: Basic Pitch Time and Standard Processing Time of a T-Shirt of a sewing section.

Serial | Maching | Operaton Name | Operator | Observed | Coserved Bagle | Allowance | Standard Ayerage | Capacoty
Mo Marme Mame Time Sec Rating Pitch Rate 13% | Processing | Standard Par
Tl Timez Se¢ | Proceseing Hour
Seo Time Sec | (Peoces
Per
Herr)
Ouer | Shoulder Join 14 147 0608 | 8962 013 10.162
1 Lock | Left Side 56 10245 | 35139
MIC 1B 14.646 | osz4 | 9139 0.13 10 327
Over | Shoulder Join 28 14.748 061 8 557 .13 10 166 102 15113
2 | CLoah | RightSide 22 | 14638 | o625 | 9148 | 0a3 | 10338 sl
Civer Mgk Join 38 29240 0653 181 ni3 21583 54 B3 166.39
Lack .
O 38 | 20.25 | osss | 19103 | a3 | 21.689
Flat lock | Back neck Tap ap 2076 0678 20177 013 228
22 .
4 | mc | Join 4B 2985 | 067 | 20089 | 0.3 22 701 761 | 158.23
Flat lock | Neck Tap 5A 2% Rid 0626 | 18.081 .13 20 475
. 176 78
5 WG| Sewing 5B Wol | o6z | 18012 | 0.3 20088 | 2%
Flane | Back Neck BA 3 765 0705 | 21.689 013 24 508
. . 147 05
6 MC | TapSewing 6B 30,954 DE9e | 21637 | 043 24 45 24.48 0
; Flat lock gleeva Hem 7A 15274 | o067 | 10.371 0.13 11,719 (1737 o
MG | e B | 15.186 | 0486 | 10402 | 015 | 11.786 ' e
Flat lock | Sleeva Hem BA 15080 | OA78 | 10.352 0.13 11.698 11728
N R AN 95
B M B ade 88 | 15193 | oses | 10407 { w13 1178
EJvef Sleave Join Left 94 17746 | os8s | 12174 | 013 13 756 13754 2o 74
ok a 20
L vl s | 17689 | oses | 1217 | 013 13 752 i
Quer | Slesve Join 104 17 74 [ 688 12,205 0.3 13 702 —_— 261 31
ighl Sid 1 2
10| Leck | Right Side w08 | 17688 | oese | 12187 | ou3 | 13771
Flat lock | Arm Hole Top 114 17 714 0724 | 12825 .13 14.492
1 MIC | Sewing 14_497 248 35
Lol Sdle 11B 17.749 | orez | 12.833 0.13 14.501
Flat lock | Am Haole Top 124 7.7 0725 12.833 013 14.502 14511 5
i 4B 09
L R - 128 | 17.748 | 0724 | 1285 | 0.3 14 52
Plarna | Sleeve Tack 134 13171 0,524 . 013 a2
13 i lnner 3 8.206 72 4281 IE7.89
Lett Side 138 13.235 o621 B 231 03 829
Flane | Sleeve Tack 144 13184 | 0626 | 5241 0.13 9.312
14 Wi Imer 9342 GG
Righl Sitle 14B 13 226 0.623 24 I i 93N
Over | Side Seam 154, 20 86 0613 12,757 013 14,45
15 Lock | Sewing 14.553 247 17
Mc Left Side 158 20.74 0625 12 QED .13 14 655
8 Ev;: gzl; Beam 164 20.65 0E13 12 781 0.13 14,448 14548 .
1]
e | Riant Side 68 | 2075 | 0625 | 12989 | 0.3 14,655
Flal lock | Body Ham 174 3483 . G54 23127 013 26134
: 25042 | 1322
7| MIC | Sewing 178 349 D658 | 22864 | 0.13 25 949
" Plalée (S:Ileeve Tack 18A 13,145 065 8.544 0.13 9655 o637 S
KA 1 P75
ok e 188 | 13196 | 0545 | 8511 | @13 2518
Flane | Sleeve Tark 194 13,134 065 8,534 0.13 3,648 0,673 1
A EI"QT{ Sde 195 | 13188 | oe4s | gagz | o3 5.597 ' )
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Tablz 4.9 and Tablc 4.12 show that highest pitch time or observed time is 34.865 second
and standard processing time is 26.042 Secand. 3o here bottlensck time is 34,865 second
for observed time and 26.042 second for standard processing time. So bottleneck time iy
reduced 16.15 % for observed lime compare to existing botllc neck observed time.

Standard bottle neck time s lower than observed botle neck time.

4.6 TIME STUDY: SITUATION IV

But by adopting the technique of Method Study, it is also found that the observed
processing time or Pilch Time of all the operations can be also reduced by reducing
excess marking, cxcess Sewing Hurst, improvement of Slow Movement and also by
Motivation. As a result of adoption and application of these techniques before splifting of
these operations, Pitch Time of workers of all work stalions have been collected. Then
_ worker’s per hour production, worker rating and Standard processing time of these work
stations have been calculated. These eapressions arc presented in Table 4.13, Table 4.14,

Table 4.15, and 1able 4.16
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Table 4.13: Pitch Time of a T-Shirt of sewing section,

Serial | Maghing | Operation | Operatar Obsearvad Time Average Total
N MName Mame Mame Tlme S&c | average
1 2 | 3| 4 5 5 7 8 Timea Sac
Over | Shoulder 18 2719 | 27 | 266 | 2638 | 2807 | 2634 | 261 | 2540 | 264
1 Lock Join 2635
MiC 1B araL | 27 lass| 263|239 | 222 | 2576 | 2534 | 2629
COwer | Neck Jom 28 2522 | 2487 | 245 | 2427 | 24 [ 216|239 | 2382 | 2432
2 Lock 24 26
MG 28 250 [ 2a7r | 244 (2415 | 2389 | 240 | 2371 | 2540 247
Flatlock | Back 3A 2550 | 2534 | 280 | 2a72 ) 2342 | 2453 | 2azm | 2awa | 2a73 .
3 hC neck Tap 24 a3
Jain 38 2568 | 2549 [ 252 | 2am2 | 243 | 2458 | 2426 | 2392 24 B
Flat lock | Neck Tap 45 2454 | zaen | 244 | 2405 | 2395 | 2412 | 2365 | 2334 24,15
4 MiC Sewing M3
4B 2467 | 2a81 | za2 | 2397 | 2a7s | 2363 | 2339 | 2319 2.5
Plane Back 54 2770 | 27s7 | zva | 272d | 27 | 2vas | xeed | 26| 2724
5 M Mech Tap 17135
Sewiny B 2778 | 226 | zvs | 2vad | 27 | 2728 | 27 | 21ma | 27Al
Flat lock | Bleave B 2732 | 271 | 288 | 2651 | 2628 | 2037 | 2H0E ] 23 TN 2R 52
& Wi Hem - IF 245
Sewing &8 2702 | 2688 | 2aa | 2635 | 281 | 2822 26 | 2370 26,37
Ower Sleeve 74 WIE | 3052 1303 | 09 | anTa | w0ss | 30ed | 038 3102
T Lok Join 3.er
MG 7B MEL [ 3142 [ 312 ] e | ess | 308 | 30sa | w2 | 3gaz
Flat lock [ Arm Hola BA 23 [ 3zoe | s | 316w [ 30 wao ] 3L | d0ey | 3158
g MG Top " " " " &
Sewing 8B a3zl [ sie | 3w | v | sisz | sias | e | 34
Plane Sleaye o4 223 |22 12 [ 20| 20 f2vaz | 2140 | 200k 2087 | 2159 o1 51
Mic T
9 m?.f:} uB a7l az |naz|lan|aon 215
Creear Sider 104 3ge | 3350 baxa | x30 | 32ve | aaee | a2s7 | a2 3305
Lock Seam
10 W Sewing 10B 337 | asda a2 33 | 3zes|;2ra|azas| ;= 3204 3205
10 374 | 3337 | 332 az9) | 3253 | Azee | 324 | 32aE | 3267
Flat lagk Body 114 979 | 2oee | 295 | 23 | 29013 | 292 29 | 2K uK 263
11 MC Heam - 2927
Swwing 118 207 | 2858 | 294 | 202z | 29408 {2015 | 2895 | 287w | 2924
Fizne Sleave 124 2772 (2257 | maa| 22 laws2| 22 (7| 2145 | 2208
12 MiC Tack o247
Ditar 128 2T | 224 | 224 | x| 2085 | 2208 | 2182 { 2049 27 0B
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Table 4.14: Observed Units of Per Hour Operation of a T-Shirt ol sewing section.

Beral | Machine Operaticn Cyperalor Gbeerved Per Hour Operatlon Average Total
Ha Marme Mame Hame Lnits | average
1 | 2|3l a]ls |8 | 7 8 Units
vt Shoulder 14 132 | 133 | 135 | 136 | 137 | 136 | 137 | 141 | 135.88
1 Lock MAC Jom F36 0G
1B 432 | 133 [ 135 ] 136 { 138 | 137 | 139 | 142 | 1365
Chear Meck Join 248 142 | 444 [ 145 | 148 | 150 | 148 | 150 ] 152 | 147.63
2 Lock M Ld&
2B 192 | 145 | 147 | 149 | 150 | 148 | 151 | 153 | 14838
Flatlock | Back neck 34 141 | 142 | 143 | 145 | 147 | 146 | 148 | 150 | 4828
3 M Tap Jom [
B 140 | 141 [ 142 | 145 | 146 | 148 | 148 | 150 | 14475
Flat lock Meck Tap 44, 144 | 145 | 57 | 148 [ 150 | 148 [ 152 | 154 | 14883
4 M Smwing 142 4
48 145 | 147 | 145 | 150 | 451 | 152 | 153 | 155 | 15Q25
Flane Back Mack 54, 120 | fa0 | 131 | i3 | 133 | 132 | 133 | 134 | 13163
5 M Tap Sewing 13119
] 120 | 130 [ 130 | 131 | 132 | 132 | 123 | 128 | 13075
Flatlock | Slesve Hem &A 131 | 132 | 434 | 135 | 136 | 136 | 438 | 140 | 13525
3] WG Sewing 135625
2] 132 | 133 [ 135 | 135 | 437 | 137 | 138 | 140 136
Chver Skegwa Join 7A 143 | 114 | 115 116 | 117 [ 118 | 117 | 118 | 11575
¥ Leck MIC L1573
TE M2 | 154 j115| 116 | 17 f 16 | 117 | 18 | 11578
Flat lack Arrm Hola A, | vz 13| 193 | 14 | 14 | 115 | 116 | 1135
A MG Top Sewing 11344
48 141 | 112 [ 142 | 113 | 118 | 114 | 115 | 116 | 112.38
Flane Sleeve Tack g, 167 | 1652 | 164 | 166 | 163 | 168 | 183 | 172 | 18R 25
i) M Imner 166 5
9B 161 ] 182 | 185 | 167 | 189 | 168 | 170 [ 173 | 16688
Lver Side Searm 114 106 | 107 | 108 | do& | 402 | 109 ) 110§ 141 108 &
Lock MIC Sawing
10 108 106 | 107 | 108 [ 108 | 150 | 100 | 110 | 111 | 10875 | 19875
10C 106 | 107 [ 108 | 109 | 110 | 10 ] 411 ] 1 109
Flat lagk Body Hem 114 120 | 129 [ 122 | 122 | 123 ) 123 | 124 | 124 | 12238
11 (Ll Sewing 122 %65
118 124 | 121 (122 | 123 | 123 | 123 | 124 | 125 | 12275
Plane Sleeve Tack 124 158 | 150 [ 181 | 163 | 184 | 163 | 165 | 167 | 1825
12 M Cuter 141
126 156 F 150 [ 180 | 182 | 164 | 183 | 184 | 167 | 1595
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Table 4.15: Obscrved Worker Rating of a T-8hift of sewing seclion.

Serial | Machice | Operabon | Operstor | Mo of Chsarvad par Hour Rating Ayar- | Owaer-
Mg Mameg | Mame Mame per age wed
[plalllg Obser- | Rating
sland- ved
ard 1 2 3 4 5 ] ¥ g | Rating
unils
Ower | Shoulder 14 oo 10895 | 07 o7t |ovie | o721 | 0718|0721 | 0742 | 0715
1 Lock Jomn a7
MIC 18 o0 |osss | o7 |oa7i|ore|orzs ) or21 (v fovar i oms
twer | Neck Jain 24, g0 |o7eg | o0 [o081 | 0222 | 0833 | ogze | 0.Az3 | 08as | Da2
2 Lack ]
MiC 78 150 | 0704 { 0205 | 082 | 0828 | 0833 | oe2s | 0830 | 085 | DExe
Flat lagk | Back 34 170 | oazo | o835 | ooa | 0853 [ o665 | oese | 0871 | 0882 | 0854
3 L1 neck 0833
Tap Jon 3B 170 | oeza | oaee | oBa | 0853 | oese | 0ase | oar1 | 0882 | 0.851
Flal lgck | Meck Tap a4 1w Jorsaforea |oFF | 0FTa | TR | OoFA4 | 08 | 0811 | OTE2
4 MG Sewing 0787
46 i |o7ez |orya |o7a o3 | oras ) o8 | 0805 | 0B16 | T
Flane | Back Mec SA, 150 | o088 | oesT | o087 | osrs | ossr | o8 | Oes7 | Dam3 | 08VE
5 Mo | Tap f1873
Sewing 5B 150 | oga | oesr | os7 | o873 | oss | 088 |oeaT | DEs | oB72
Flat lock | Sheeve 64 160 | 08190825 | 084 | 0844 | 085 | DBS | 0853 | DEYS | B4
& MY | Hem 0848
Sewing 6B 160 | oB2s | o831 | 0se | 085 | DBse | osss | 0483 | 08Ts | oss
Ouver | Sleeve 7A 140 Voaoy |os14 | oez |oaeo | oB3s | 0829 | 0838 | 0843 | D827
7 Lock Join 0 R2T
MAC 7E 140 | oeo7r | 081s | ez | oezo | o836 | 0.820 | 08M | 0843 | 0827
Fatlock | Arm Hole 8a, 130 |asse | o662 |oe7 | oess | o877 | 0677 | 0335 | nesz | 0873
) M Topl 1873
Sewing &8 v | Gsss | pean | 086 | 0869 | 0.877 | 0877 | 0885 | 02sz | peve
Flane | Sleevs oA 2t | o767 |oFFt|ova | oTe | 08 oA | oaos | os1g | orez
g WG | Tack 0 7%
Inner 9B e |over |o7rr | ovo |oves |oeos | o0& | 081 | o824 | 0785
Cver | Side 108 130 | 0&5 [ o623 | o083 | 083t | 0838 | 083 | omac | 0854 | 082S
Lok Seam
10 ML | Sewing 108 10 | 0215 | 0823 | o83 ) osae | 0848 | 0838 | Da4E | DBsa | 0837 | 0837
100 130 | 0815 | oe2s | o83 | o828 | 0846 | 0r4es | 0854 | 0254 | DBIA
Flatlack | Body 114 145 | 083 | oy |oad | 084 | 085 [ oes | 08s | 086 | DB4s
11 MG HEFI!‘-I_ [ B16
Sewing 118 143 083 | 083 |D0pd | 08s | 0BS5S | 0835 | 086 | OBE | DB4G
Flane | Skeeve 124 amn | ove |o7es | oetl | 0815 | ez | oe1s | 0825 | 0835 | 0.813
12 MiC Tack 0E1Z
Outer 128 0 1 079 {795 | oe | 081 | 082 | o815 | 082 | QB35 | O8N
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Table 4.16: Basic Pitch Time and Standard Processing Time of a T-5hirt of sewing section.

Serial | Machine | Cperation | Operator | Observed | Qbserved Basic Allowanse | Slandard Average | Capasily
Mo Marme Mame Name Tirna Rating Piteh Tl Hate Frocesaing Slancard Per
Sec Time Sec | Frocessing Hour
Time Sec [Fieces
Per
Haour}
Quer | Shoulder 14 26.4 0715 16 876 013 21,33
1 Lock Jein .33 Tkt T8
Wi 1B 25,24 0718 8576 013 2133
Ower | Neck.Join 24 24 32 0.82 19,542 013 22,535
o Lock 22 534 |59 76
IC 2B 4.2 0824 19 941 013 22 533
Flallock | Back 3 2473 0 BS54 21118 al13 23,865
3 AT neck Tap 23 §E? L5049
i 3B 248 0,851 21105 13 2348
Flatlock | Meck Tap 4A, 2416 0.7a2 18,893 13 71.349
4 MG Sewing 21356 158 57
48 235 0781 16905 013 21,543
Flenz | Back 5A 2724 0878 23.517 013 27 425
8 [ MNeck Tap 2703 13310
Sewlng 5B 27 43 872 2A51E 013 27.028
Flal lock | Sleeve BA 25 52 0,845 22,408 0% 25.323
G M Herm 25 326 142 13
Sewing EBE 26,57 0 85 27 415 13 a5 328
Quer  j Sleeve ThA 3102 0.B27 25 RS54 a13 ZE.580
Fil Lok WJain 28942 2 39
MIC 7B an.52 0.827 25,571 13 26 895
Flat lack | Arm Hole A %1.58 0.873 27.552 013 31134
g MC | Top 31,156 115 55
Sewing 8B 31.64 0872 2759 013 31.977
Plane | Sleeve 94, 21.59 0742 17 049 ola 19,922
g Mic | Tack 12 343 186 13
Inner GE 21 5 0 THE 17.083 113 1% 3156
Over | Side 104 33.05 0.835 27 Sa7 a3 31 184
Lock | Seam
10 MIC | Sewing 0B 12 B 0837 27.571 013 31,155 31 155 §15 45
10GC 3287 0 B3E 27 545 13 126
Flat lock | Body 114, 293 0 L5 24753 0.13 27.978
11 A Hem 97 968 128 73
Sewing 118 20.24 0 845 24 737 (.13 27 653
Flane | Sleeve 128 27.08 8813 17.554 013 20 285
12 MG | Tack 20 251 17777
Ohuter 128 22 06 o811 17.891 a3 20,216
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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 Second. So here bottleneck time is 32.95 second for
observed time and 31.156 sceond for standard processing time, So botlleneck time is
reduced 20.76 % for observed time compare Lo existing botlle neck observed time.

Standard bottle neck time s lower than observed boltle neck time.

4.7 TIME STUDY: SITUATION Y

Again by adopting the technique of Method Study, alter splifting of these operations,
observed processing time or Pitch Time of workers of all the work stations have heen
collected, Then workers per hour production, worker rating and Standard processing time
of thesc work stations have been calculated. These expressions are presented in Table

4.17, Table 4.18, Table 4.19 and Table 4.20.
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Table 4.17: Pitch Time of a T-Shirt ol sewing scction.

Sariat | Machine Operation Cipar- Obaerved Time Average Total
Mo Mame Mame ator TineSec | average
Mame 1 2 3 4 5 & 7 B Time Sec
Ower | Shoulder 1A | 13041 1204 [1z72 [aast | zze [ azas [z | e | 1z
Lock Jain 1254
1 MG | Left Slde 18 | 138 | 1296 | 1278 | 1265 | 1239 | 1248 | 122 12 12.58
Over | Shouider 24 i1 [ 1z | w2z ksx 122 1233 1214 ] 129 1261 .
2 e e | 28 1] e [ izse [ ] a2 ] et | a2ss 126
Em': Meck Jain aa | asxr 2487 245 | 2427 | 24 | 2418|2301 | 2362 2432 2416
G -
3 IS 3B | 250 | 2477 | 2441 | 2415 | 2389 | 240 | 2371 | 2349 242
Flat lack | Back neck ar | 2551 | 2534 | 250 | 2472 | 2442 | 2455 | 2428 | 2394 | 2473
M Tap Join 24765
4 4B | 25aR | 2540 | 2508 | 2482 | 245 2458 | 2420 | 2392 | 248
Flatlock | Meck Tap A | 2484 ] 2466 | 2441 | 2426 | 2308 | 2412 | 2366 | 2334 | 2416
MC Sewing 403
5 58 | 2447 | 24410 | 2406 | 2397 | 2378 | 2363 | 2230 | 2309 | 2390
Flane | Back Haeck Ba | 264l [ 2623 | 260 | 2581|2558 | 2560 | 21552 | 25 25.76
MIC Tap Sewing 25.685
4 6B | 2627 | 261 | 25891 2561 | 2558 | 2548 | 2522 | 2494 | 2581
Flallock | Skeeve Hem 7o | 13er | 1278 136 | 1545 | 1322 | 1332 130 | 12E8 )] 1341 i
FL Sewing Left 13 M5
1 Side 78 | 137 | rase | 13T [ 1350 | 1327 [ 1338 | 1317 | 1295 1348
Flatlpck | Sleeve Hem ar 1383 lases ] 36 L 134 | 132 | 133 asar ] 1287 1338
M Sewing Right 13.41
8 Side s | 1395 | 1382 | 1265 | 1344 | 1322 | 1354 | 1503 1297 | 1343
Ower | Sleeve Join ga b 1535 [ 1522 ) s ]| 1493 | 1470 ]| 1488 | 1dae | 1451 [ 1a5a
Lock Left Side 14 95
9 MIC BE 154 11526 | 1514 | 1495 | 1482 149 | 1469 | 145 14 65
COver | Skeeve Join waa | 1sro 1514 | 15 Vrams | 147 1482 | 1463 [ 1445 | 1488
Lock Right Eide 14 855
10 e 1we | 1sazaszu g 15 [ 149 | 1478 | 1486 | 1463 | 1447 | 1491
Flallgck | Amn Haole Ha | wsa 16210 | 160 | 13ud | 158 | 1588 | 1560 11552 | 1504
MAC Top Sewing 15.94
1 Left Sida 118 | 164 | 1628 | 1603 § 1506 | 1583 154% | 1575 | 1559 | 15688
Fiatlock | Amm Hole 128 | 1638 ] 1627 | 1615 | 1596 | 15.84 | 1591 [ 1571 | 1557 | 1687
hC Top Sewing 16
12 Right Sida 128 [ 1643 [ 1033l wio | 16 | 1587 | 1508 | 1570 ) 1565 | 1603
Plane | Sleeve Tack 184 | 1055 | 1084 | 1007 | o0&l | s | 1056 | 1043 [ 1032 10.61
MG Inner 10.615
13 Lok Side 138 n | ines | w7 a2 1035 ] 1058 | 1041 | 1028 ]| 1082
Plane | Skeeva Tack wa | ooe [ D osg | 1054 ] 1043 | 1053 | 1059 £ 1020 | 1057
[Tl Inner 10.58
14 _Right Side 148 | 1096 | 1082 | 1007 | 10.5% | 1047 [ 1055 | 1034 | 10,25 10 84
Ower | Sile Seam 154 | 1635 | wea1? | 16 | 1585 | 1568 | 1573 | 15.59 | 154] 1585
L& Lok Sewing 15.87
e Lefl Slda 158 | 1638 | 162 | 16.06 | 1588 | 1571 | 1578 | 1564 | 1547 15 B9
Over | Side Seam ®a | 163 [ 1605 | 16 | 1583 | 1563 ] 1574 150 | 154 1583
13 Lock Sewing 15,835
MC | Righl Side we | 1633|1616 | 1595 | 1583 | 1569 ] 1575 | 156 1538 | 1584
Flat lock | Body Hem 178 | zome | 2964 | 205 | 293 | 2013 | am2 2y | anam 2573
17 MIC Sawing 2027
i17B 207 2053 44 2023 1 2F0E 24913 Wm0 | 2ETG 2924
Plane | Sleeve Tack | 484 | (1.0 | 1092 | 0% | 1065 ) 105 | 1058 | 1046 | 1032 | 1067
I8 M Ciater 10 6hd5
Left Side 186 11 s | o7 | 062 10a% | 1054 1041 | 1029 10862
Plane | Sleeve Tack | 484 [ 10015 1 19095 | 10.84 j 10.6% | 1052 | 1064 | 1048 | 1034 0.7
MAC Culler 1064
10 Right Side 9B |1 | 1o | 1o | 04 | 105 | 1058 | Madd | T033 | 1066
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Table 4.18: Observed Units of Per Hour Operation of a T-Shin of scwing section.

107557

Seral | Machine | Operalion Mama | Operator COhearvad Per Hour Operation Avarage Total
M Name Marne Linits average
1t 213|445 | &]| 7 8 Linits
Over | Shoukder Jain 14 273 | 278 | 283 | 206 | 283 | 20 | 297 | 302 | 28vss
1 Leck | Left Side 286,54
M 1B 273 | 277 | 2811284 | 200 | 286 | 295 | 300 7 235.00
Civar S‘[‘H:;]ull:laé‘Jclin 24 o7a [ 2ra | 283 [ 287 j 294 | 250 | 208 [ 279 | 28543 78469
2 | Lok | FightSide 28 | 274 | 279 | 263 | 285 | 202 | 200 | 284 | 277 | 2845 :
5 EVEE Meck Jon 34 142 | 144 | 148 | 148 | 150 ) 149 | 180 | 152 | 14783 48
Qo
M 36 143 | 145 | 147 | 140 | 150 | 148 | 151 | 183 | 14838
Flat lock  Back nack Tap an (1411421143 [ 145 | 147 | 146 | 148 | 160 | 14525
4 MIC Jmin 145
4B 140 | 141 | 142 | 145 | 145 | 146 1 148 | 150 | 14475
Flallack | Meck Tep 54, 144 1 145 | 147 | 148 | 150 | 148 | 152 | 154 | 14863
5 M Sawing 149 44
5 145 | 147 | 148 | 150 | 151 | 152 | 153 | 166 | 15025
Flane | Back Neck g 136 | 137 | 136 | 139 | 140 | 140 | 142 | 144 | 13250
B MG Tap Sewing 13982
66 137 V137 | 13z | 140 ) 141 | 141 | 142 | 144 | 14013
Flat lock | Sleeve Ham 7A 258 | 281 | 784 | 268 | 272 | 270 | 274 | 279 | 26R.25
7 MG | Sewing Left Side 267.50
7B 257 | oEo | 262 | 268 | 271 | 2680 | 273 | 2¥7 | 26675
Flat lack | Fleeva Ham A 9gg | pa2 | 284 | 288 | 272 | 270 | 274 | 279 | 26850
8 Mic Sewng Right R80T
Sida EB o6g | 280 | o63 [ 267 | 272 | 280 | 274 | 2v0 | 26763
Ower | Sleeve Jain Lek oA, 234 | 235 | 230 | 241 | 243 | 241 | 245 | 248 | 24075
g Lock Side 14 44
T o8 233 | 235 1 237 | 240 | 242 | 241 | 245 | 248 | 24p13
Ower | Skeeve Jom Pight 10a | 235 | 237 | 240 | 247 | 244 | 247 7 246 | 245 | 24188
10 Lock Sle 24144
M 10E | 234|235 | 2am | 241 | 243 | 242 | 246 | 248 | 24100
Flatlock | Amm Hole Top 118 | gzo|oez |23 | 25| 227 | 226 | 220 | 231 | 22538
11 huC Sewing Lefl §lda 22513
18 | 210|221 | 2z3 | 2e5 | 2ov | 226 | 228 | 220 | 22488
Flat lock | Arm Hola Top 126 | 219 | 221 | 2oz | 2o5 | 227 | 226 | 220 | 231 | 22500
12 MIC Sewing Right 224,615
Sida 128 | 240|220 | 222 | 225 (226 | 225 | 227 | 230 | 224025
Flane | Sleeve TackInmer | {xa | 328 | 332 | 336 | 339 | 342 | 340 | 345 | 348 | 32875
13 MIC Left Side J38.625
138 fas7 | 31| 335 | 338 | 347 | 340 | 345 § 380 | 33840
Plane | S%eeve Tack Inner 144 a30 | 333 | 357 | 341 | 345 | 241 | 346 | 349 | 34025 )
14 MG | Right Side 139 73
148 | aze | 33z | 338 | 330 | 243 1 341 | 248 | 351 | 30050
Qwer | Slda Seam 158 | 220 | 2e0 | 225 | 227 | 220 | 22R | 230 | 233 | 2.5 i
15 Lock Sewing Lafl Side 226 30
M 158 | 219 | 222 | 224 | 296 | 229 228 | 230 | 232 | 22825
Gyer | Swle Seam 184 | 220|272 | 225 | 227 | 230 | 228 | 230 | 233 | 2u6ES
16 Lock Sewing Rlight 226.8%
e | Side 168 | 220 | ppe {225 | 227 | 200 | 228 | 230 ) 234 | 22648
Flat lock | Body Hem 174 1o | 124 422 | 122 | 123 ] 123 | 124 | 124 | 122.38
17 AT Saving 122,565
178 |1z 121 122123 | 1234 123 | 124 | 126 | 12275
Flane | Sleeve Tack 188 1324 320|333 | 338 | 342 | 340 | 344 | 348 | 33725
18 M | Chtter Lett Side 337 815
18E | 327 | 330 | 334 | 335 | 343 | 344 | 345 | 345 | a3s8
Plane | Skeve Tack ws | 322 | 328 | 232 (337 | 342 | 338 1 343 | 348 | 33628
19 MG | Outer Right Side 336,875
158 | 324 | 330 | 334 | 336 | 342 | 340 | 344 | 348 | 29050
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Table 4.19: Observed Worker Rating of a T-Shirt of sewing section.

Serizl | Machine Qperatian Oper- | Humber Cbseryed Per Hour Warker Ralng Fouer- | DOhse-
Mo Mame Mame atar | ol Par age e
Mame | Hour Ob=e- | Rating
Stand- wael
ard 1 2 3 4 3 L 7 8 Rating
Lirils
Qwver | Shoulder 14 380 n72 | o073 | o4 |o7s |oFr | 0yr |07 | 079 | 0754
1 Lock Jain
M | Left Side 1B 380 | 072 | 073 | 0va | 075 |o76 | 076 | oye | 078 | oFs3 | T
ver | Shoukder 2A we lorelovs|o7a |ors (o7 | o076 o] ova] 075
> | We | Rehisie | 28 | 380 [o72] o3| |a7s o7 |o7e |77 | 073 | 0748 | O
) Eve: Nezck Jfoin 3R 120 | o | os o8t |oB2| o8 |083| 083 | 084] B2 0523
e 38 | 180 |oel|ost|oa2|onsa|os|os3|oss|oss] 082 |
4 Flat lock | Back neck FiY 170) D8 | 084 | 064 (085 00 065|067 | D88 | OBS 0853
MG | Tapdon 4B 170 | 08 | 063 | 084|085 0.9 |086 |0B7 | 0B85} 085 |
5 Flat lock | Mack Tap 54, g Josjare|o7r|oFs | 08 (0FR| OB [ Q81| OFB 0787
MIC | Sewing 55 | 190 |08 |or7|o0@|o7e 08| a8 |08t o062 079 |
5 F'hlﬂa!ge _?ackSNe'gh 6A s |09 |osr|oar|oA7| os |08 | D8S 0B | DEB 0875
R T 150 loo|oerloar |oar | oo |oss|oss|oes| os7
, Flﬂmm-r.h glaaue I-II;;I FA 320 paloa> (082 (084 | 09 | 084|086 | 087 | QB4 0.536
ok /& | 320 [os |08t |062}083] 09 |084|0ss|0e7| 083 |
Flat lock | Sleeve Hem | ga i |os |oB2| 083|084 | 00 | 0B84 | 086 | 0BT | OB4
a [Tl e Sewing 0838
Right Sida &8 320 08 081|082 | 083 08 |0Bd 086 | 087 | 084
Dver | Sleeve Jom | gp, 0y |ca|osd|o8s|ose| o9 |oss|oBs 080 DEE .
9 Lock Lefl Sicle {1 B30
M aB 20 |08 |oBaloas|oes | 09 |08a | 088|088 | 066
10 Ewei glamres ﬁdnin 104 280 08 [nes | oas | 085 09 oes | oae | 0es | Q86 0 863
i (RS aos | 280 |08 | 084 |0e5|os6| 00 |oea|oss| 088 | 086 ’
Flat lock | Arm Heole 11A 260 08 |oBs5 | 0es | 087 | 0O |0B7 | 0881009 | 047
11 MIC Top Sawlng D266
Lefl Side 118 264 OB |oBs|oBas | 08T | 08 |0AF L OBE | 0B 0 a¥
Flatbock | Amm Hele 124 260 |08 |oes|opes |0&F| 00 |08 | a8 | 083 | DEV
12 i Top Sewing 03064
Right Side 128 60 | o8 loss|oes | 057 | 09 | 087 | 067|088 086
Flane | Sleeve Tack | {as 420 0s (ove| 08 081 08 |0B1]| 082|083 | 0.81
13 MAC Inmer (807
Left Side 138 42 og |07o; 08 | 06 | OB (0810827063 031
Flane | Sloeve Tack [ 144 d20 |og ool o8 |o81 | 08 (081 (082|083 OB
14 MC I L
Right Side 148 a0 | oa |o7e]| 08 (0Bt | 08 |08l | 082|084 081
Ower | Side Seam 154, 20 |oss|oss|os7 | 087 |oss| ose | 088 | 08 | DAT2
15 Lock Sewing Left 08T
me | Side 158 260 (o@s | 985 | 085 | oBF | 088 ] 08B | 066 | 089 | OBT
Over | Sue Seam 164 260 6e5 | 085 | 087 | D27 {088 | 0BA ] DBE | O9 | DBFI
15 Losk Sewing (BT
we | Right Side 168 20 |oes | oes [ oa7 |os7 |o8s | oBs | oes | 09 | 0873
+7 Flat lack | Bady Hem 174 145 | 083|083 | vea | 084 | 085 | DBS | 086 | 086 | 0845
MIC | Sewing 178 | 145 | as&s | 083 | ves | 065 | 085 | 085 | 086 | 086 | og4s | 084
Flane glesl.re Tack | 18a apn | 081 | os2 | osz | 085 |pes | oes | o8s | 087 | 0843
1 e s.ﬂfr et 188 | 400 |nazloss | osd | o085 | 026|085 | nas | 087y 084 | ORD
19 F'hlzge SIBEVERTH:R 1594 400 nal | 082 | 083 | oes | oes | 085 | 085 | 087 | 0041
te
sul:ia e 158 400 |ow1 | o83 | o84 | 085 | 086 | 085 | 086 | 087 | DB44 | U




‘I'able 4.20: Basic Pitch Time and Standard Processing Time of a T-Shirt of a sewing section,

Seral | Machine | Operation Name | Operator | Observed | Observed | Basic | Alowance | Slandard | Average | Gapaciy
Mo Mame Mame | Time Sec Fatirg Pltch Rale 13% | Processing | Standard Fer
Tirme Time &ac | Procss- Hour
Sec ing Time | (Pieces
Sec Per
Hour}
Over | Sheldar Jain 14 125 o 758 g 475 0.3 10.707
1 Lock Lefl Side 10,706 33624
A 1B 12 68 753 9473 0.13 10 704
Over Shoulder Jain 28 12 61 a7s 9458 013 10 687
! , 3387
2| ok | Mt Side 28 1265 | or48 | sa4sz [ 0.3 e | 0%° ®
Ower | Neck Join 38 24 32 0.52 19.942 013 22 535
3 Lack 22.534 | 15976
R B 242 0824 18 841 013 22533
Fiatlock | Back neck 4A 2473 0854 | 21119 013 23 BB5
4 Y Tap Jomn 22,857 15049
48 24.8 0851 21105 13 23.548
Flat lock | Meck Tap BA, 2416 Q782 18 883 13 21.343
g MG Sewing 21.356 | 18457
58 235 0791 18,908 13 21.383
6 F;fg $EERSNEFK 6 25.76 0gFa | 22817 0.13 25 BEE osag7 | 14175
a 1= '
P "8 6B 2561 Q872 22 332 .12 25,235
Flallock | Sleeve Hem 7h 1341 faae | 11238 013 12,608
T MIC Sewing Let Side 12 701 283 H
=] 13.48 0.834 11242 013 12 704
Flatlock | Hleeye Hem A 1334 0B3g | 11.234 013 12,8695
& MIC Bewing Right 12 B9 253 67
Side 8B 1343 0836 | 11.227 0.13 12 B87
Ower | Sleeve Join 04 14.94 0.88 12.848 013 14,518
o Lock | Left Side 14.512 | 24807
MG 9B 14,94 0858 12,8365 13 14.504
Quer | Sleave Jain 104 14 86 0854 | 12839 013 14.508
10 Lock | Right Side 14.507 | 24516
MIC 108 14.94 G881 | 12638 0.13 14.506
Flat lock | Arm Hole Top 114 1594 0 B&T 13.82 013 15617
11 W Sewing Lefl Side 15618 2149
118 15.88 0 865 13.823 .13 1582
Flat lack | Arm Hole Tup 124 . 13814 013 16,61
12 i Sawing Righl 1587 0 85 15 &21 240 34
Sl 128 16.03 0BE3 | 13834 E 15,632
Plane | Sleevs Tack 124 10.61 0 807 B.562 013 8675
13 KC Inner 25674 kKN
Lefl Side 3B 1 B2 0,830 856 013 2672
Flane | Sleeve Tack 144 10.57 0.81 B.562 013 4 675
14 KC Inner AE72 372
Riahi Slde 148 10 54 G.808 8557 0.13 U 669
Owver | Side Seam 154 15 85 0872 13 A21 0,13 15 618
15 Lock | Sewing 15.62 230 47
MC | Left Side 15E 15,80 oB7 13.524 0.13 15.621
Ower | Side Sesm 164, 1583 0B7F3 13.82 013 15616
18 Lack Sewing 15.621 TI0 46
M Righl Side 168 15.64 0.873 13 828 013 15 626
17 Flat lock | Bady Hem 174 29.3 0845 24 T8O 013 27.974
B Sewirg 27 965 138 73
178 2924 {1 B4E 24737 .13 27 853
Plane | Sleeve Tack 184 1067 o 843 £ a5 0.3 101164
18 M Curer Left Slda 10,159 35437
1BE 1062 i 546 & 985 0.3 10,153
Plara | Skeeve Tack 194 0.7 i 841 a 99a 013 10,169
19 IS Outer Right Side 10 168 305
158 10 G& t 844 £ ogv 013 10167
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Table 4.17 and Table 4.20 show that hiphest pitch time or observed time is 2%.27 second
and standard processing time is 27.966 second. So here borileneck time is 29.27 sccond
for observed time and 27.966 second for standard processing time. From Table 4.9, it is
found that afier splitting previous observed bottle neck lime is 34.865 second. So
bottleneck time is reduced 16.04 % for observed time comparc to this new existing
observed bottleneck time after splitting. From Table 4.1, it is found that existing observed
bottle neck time is 41.58 second. So bottle neck time is reduced 29.61% compare to this
exaisting observed hoitle ncck time. Tn this devetoped production system standard bottle

neck time is lower than observed bottle neck time.

Method Study is based on assumption that actual per hour production is always samc as
calculated per hour production due 1o no fatigue of machine and worker and smooth
continuous supply chain system of raw matcrial. But generally in any existing production
system, actual per hour production is always less than calculated per hour production due
to fatipue of machinc and worker and discontinuity of supply chain system of raw
material. So during Method Study it is found that pitch time or observed time always
decreasc compare to existing pitch time. As a result per hour production increases and
worker rating also increases. But in a same production process {existing or developed)
generally standard time is always less than observed time. So for an adopted production
system (existing or developed by Method Study) standard time is more efficient, more
effective and more productive. In this case, Method Study is carried out before splitting
and after splitting. It is found thal standard time is less than obscrved time. It is also clear
that in & production system developed by Method Study, observed time must be reduced

than previous existing production time of producition system.
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CHAPTER FIVE
METHOD STUDY

5.1 METHOD STUDY

Mcthod Study may be defincd as the systemnatic investigalion (ie, rccording and creating
investigation) of the existing method of doing a job in order to develop and install an easy, rapid,
efficicnt, effective and less fatiguing procedure for doing the same job and at lower cost. 'This is
generally achieved by eliminating unnecessary motions invelved in a critical procedure or by

changing the sequence of operation or the process itself. [6]

Method study is carried out on T-Shirt of a sewing section before spliting and afier splitling. By
using Table 4.1 to table 4.20, the results of Method Study are shown in tabular form in Table 5.1
and Table 5.2. The results of Method Study arc also presented bellow in graphical form by using
C-Control Charl.
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Table 5.1: Result of Mcthod Study ol'a T-Shirt of a sewing section before spliiting.

Seri | Mach- | Operal- | Oper- | Moo of Sewing | Required time Produchion Kemarks
-al mne 100 atior Burat
No | Mame { Name | Mame | Tais- | Afler | Exist | After | Impro- | Exist- | aAfter | Impro-
ing Devel- | g Devel- | vement | ing LDecvel | voment
oped apal | % oped |
| E;‘:l{ f::li‘:‘“e' 1A I+l 1 2056 | 2840 | 1066 | 19888 | 13588 | 1628 I':;‘D]T:n‘;i::ﬂ' |
o — ;
Mt Le I+ 71 | zo34 | 2629 { 1032 | 14838 | 13650 | 153¢ | Motvanm
, | v | Meckdont ] 24 3 2| o | 2432 | 1685 | 11763 | 14785 | 2550 | RoeC ;;‘;ﬁe
Me H . 2 29025 | 2420 ] 1691 | 11863 | 148138 | 250 | o movement
Tlar Back in | I 114 87 Im prove sl
3 L.ock Meck 2516 24.73 1690 i) 145.25 2644 rnoaveimcit and
ME | Tepleine )33 ‘ | wus | 2480 | 1682 | 11625 | 16475 | 2670 | MOUHALe
. T'i‘;:k ?::'I‘n‘;“ A ! . wmad | 2416 | 1612 | 11888 | 14863 | 2503 'n'j“uﬂr:;‘z[f:‘;':d
MC 4B L ! 28011 | zaoo | 1733 | 11813 | 15025 | a7 ag | MOVON
; ::”é‘“ ,l{::;““ A 3 2 w765 | 2724 | 1146 | 1085 | 13183 | 2477 Eﬁ:‘; ;E:;E .
SEAE D 3 2| snose | o743 | 1138 | 10475 | 13075 | 2482 | oW mavement
‘ P::k il::‘e BA | 22 1=l ST aees | a2s | ioas | 13525 | 2des ffi‘t“; 5;‘;:Eﬁ15
MC Sewmy SEOl 3L I xouns | 2637 | 1332 | 10838 | 13500 | 2434 | EimPToveEshow
; ?::E f:::;” O PR asma | 1oz | 1268 | a7 | 11575 ) 2aag | R o
MC 2RI 540 | 309z | 1268 | ve2s | 11575 | 2028 | MO meement
; Clat | faiihale B B2 | M| asas | siss | 1085 | 443 | 11350 | 205 [ 0N e
M E:vag B 2% 1+1 33551 3164 1000 04 11338 20 62 alow moveiment
o | T [Seeve TSR 05y | 215e | 1813 | 13075 | tee2s | zrts | e
{Inner) s - - 25 | zis0 | 1800 | 12025 | 16588 | zaqz | MOMHETON
E:;E “E:gi;']?'“ Wa 155 1 M 44 | 3305 | 2012 | aie3 | 1085 | seez Eﬂf&f’ f:::':ﬁn
MO alow t A
W B 1 S5 1 3 g9 | aeea | 2108 | 7933 | 10875 [ 3700 | e
UL A il 4150 | acer | 2087 | 143 | 109 | 3435
Flal Dody HIR L3y 4+ - Reduce sewing
1] Lovk J[:m_ M 83 2930 15.68 96 122,30 27.48 bugst & nmsarking
ML | Sewing M M ggon | 2024 | 1622 | o538 | 12275 | 2mg | LR ibow
Plane Sleeve 124 _ _ Improve sbow
L | me . 2631 | 2208 | 1608 | 12025 | 625 | 2573 | qhocite
{Outar R Inakivation
- - 2644 | 22068 | 16.5F | 12883 | 15935 24 00
- 68 -




Control chart of observed time

1 3 & 7 8 11 13 15 17 189 21 23 25
Worker no

—a— Obserned
6O - time
50 | wm m m m m = = m - H = = = = = = = = = = ]
u Centre line
E a0+ [“'\_\
T 30 . .
g 1 F T ¥ ¥ u \"_’ = = =lipper comtrol
E 20 - limit
o
o
10 e | 2T COMTOR
i
D T T T T T - T T T T T T T | B e | T T T T 1 Imlt
1 3 5 7 89 11 13 1% 17 18 21 23 25
Workar no
Figure 5.1: Controd Chart of existing Gbserved time betore splitting.
Control chart of obsereved time
45 - —— Obzened
40 - time
35 A
Centre |
£ a0 A [ e
° 25 -w L f LY
g ZU—J e I pper
@ N control limit
2 15
Q 10 - ———Lower
5 control lirmit
G T T = T -+ T— T T T T T 1| [ || —— T

Figure 5.2: Control Chart of developed Cbserved time before splinting.
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Observed time

Control chart of existing & developed observed time

—— Developed

&0 - observed fima
— Developed centre
50 - line

— - - Dexeloped upper
cantrol limit

- - - = Daveloped lower
control Imit

e E xisting ohserved
time

Existing cenlrs
line

Existing upper

a T 1T T T T T T T T T T cortrod imat
1 3 5 ? 9 11 13 15 17 18 21 23 25 — = Existing lower
Workar no cordrol limit

Figurc 5.3: Control Chari for Existing & Developed Obscrved Time before Splitting,

Control chart of exisling per hour production

160 - —te--m Existing per
g 140 - hour
= 4 producticn
2 120 Centre line
- 100
E. 80 - ¥
- | pRar
8 jg control limit
& 20 - — - - Lower

0 . gomrol limijt

1 3 5 ? 2 11 13 15 17 19 21 23 25
Worker no

Figure 5.4; Control Chart of existing per hour producticn before splitling.
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Per hour production

Control chart of developed per hour production

180 -
160 - ' b

! '
Ivl--i — n s 1 ——

—_ ok
L L I
L R R o

|

L

4

*

-

-

L

4

s N OB
e B R ]
1 v 1

]
=3

n T - T 1= 1 T T T T T T T T T T

1 3 5 7 91113151?19212325

Worker no

—— Deweloped
per hour

production
—— Centre lline

— Upper control
limit

— | oatEr COMtrok
[irmit

Figure 5.5: Control Chart of developed per hour production before splitting.

Per hour production

180 -
160

140 -

120
100
80
60 1
40 1
20

Control chart of existing & developed per hour proeduction

PO L . R e e N L L] roL . B Bl N 11

1 3 5§ 7 8 11 13151?19212325
Worker no

—— Deneloped per
hour production

— - - Dewiloped centre
line

— « = Deweloped upper
cantral limit

- - = = Deneloped lower
control limit

—a— ExIsting per hour
procuction

— — Existing cemne
ling

Existitg upper
contral imit

Existing lower
comml imit

Figure 5.6: Control Chart of Existing & Developed per hour production before Splitting.
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Table 5.2: Result of Method Study of a T-Shirt of a sewing section after splitting.

S0 | wach- | Operation Cpor Mo af Kequired tme Productiom Rermarks
ral | e Name -utor Sewing Bursl
TR Ma- Cxi- Adter | Gxist- Adler Impeo- | Exis- Aber Impro-
Ho me stmg | Meve- | ing Mevet | vcment | ing IDevel- | vement
looped = aped Y oped Y
Quer Shnulder doini 1A 1 L 14786 | 1235 1335 | 23163 | 28788 | 2428 | lmprove slow maoves
| ek | Lemwe B | [ 7545 | 1258 | 1411 | 23688 | 288 | 2074 | ont & mutraton
Cver Shoulder Jome | ZA I L 14749 [ 1281 | 1450 | 231.88 | 28513 | 2296 | Improve slow move-
M]_u{:}. Righi Exde R I 0 14638 | 1288 19EE 12378 | 76225 | 1572 thent & motivation
[Tver Neck lunl A % 2 291y | 2432 | 1645 | 11763 | 14763 | 2550 | Reduce sevonp burs
1 | Lock & improve slow
W n 3 7 29125 | 242 1691 | 11863 | 14838 | 2508 | e
1 lat Dhack Meck 1A 1 1 070 2473 | 1690 | 11483 | 145237 | 2644 | Tmnprove slow moves
4 L{ngk I'ap ke iB 1 ] CTED a0 1602 11425 | 14478 56 70 ment & molivation
Fla Meck Tap A 1 1 28804 | 2446 | 1642 | 11388 | 14863 | 2503 | Improve slow mne-
5 L;Eir St e 5B l J ST =50 1755 11513 | 15025 5719 menl & motrvation
Plane Mok Ha 1 1 3OS | 2576 | 1627 1055 1298 32.23 | Reduce sewing bunit
I Top Sewing m & imprave sl
6 32 1 2 Wi | 2561 | 1728 | 104 35_ 14013 | 3378 § et
Hat Yleave Hem TA P L 15,274 | 13.41 1220 27 26825 | 2362 | Reduce sewane Busst
7 | Lock Sewmng ds marking & impro-
M |t Sade TB 2 I 15186 | 1348 1123 215_?5 26575 | 2194 v ulow moveinenl
Hlat Slesve 11lem A a L (52689 [ 1349 | 1231 [ 24713 | 26858 | 2366 | Reducesewang burst
% | Lock Sewng ¢ marking & impro-
L Hiht Side 1L 2 : 15143 | 1343 1160 | 21863 | 26763 | 2241 v 5l murve el
Over Slegve Joint T 1 b 17746 [ 1404 | 1581 | 19175 | 24075 | 2555 | Meduce sewanp bunl
q Lok Lefl Side & mprove slo
ME op 2 I 17685 | 1405 | 1543 | 19275 | 240003 | 2458 | oo
ver Sleove Joinl 1A 1 1 1774 | 1486 | 1623 | 18213 | 24188 | 2589 | Reduce sewing bonl
I | Lock Raghl Side £ Tmprove slow
MO 1NE 2 1 17EBR | 481 | 1671 | 15288 244 2485 | et
Flat Armhale Hole 11A 4 1 17.744 | 15594 | 1001 | 18325 | 22538 | 1972 | Redws sewing burst
11 Lok Top Sewimg & improve slow
B Lol Sude 1113 2 1 17.748 | 1588 847 188 224 88 | 1962 | | oecmem
Flat Armihols Hele 124 T 1 17704 | 15.97 .78 15563 225 1428 | Kedowe sewang bursl
12 | Lk Top Sewing & wnprove slowr
I Roght Side 12T 2 1 17748 | 1603 968 18625 | 22425 | 1912 § L e
Plane Slecve 134 - - 13171 | 1061 | 1944 Z61.5 | 33870 | 2954 | Improwe slow moye-
3 [Me | deddlomer) 9299 | 1662 | 1978 | 2808 | 3385 | Z9gg | ol &moaton
Plame Hlppve 144 _ _ 13164 | 1957 | 19.71 262 025 | 2987 | Improve slow muse-
14} mc :‘I‘;kfl.{‘ﬂi'j - [ 13226 | 1050 | 1993 | 26113 | 3395 | 3007 | (& mathten
[ver Srde Seum 154 5 3 2086 | 1585 | 2402 | 15875 | 22675 | 4283 | Reducescwing bhurst
1% | Lok Sewing & iraprove slow mo-
e Leil §1dc 150 5 1 J20T5 | 1283 | 2342 | 18225 2REES | BRAS | 8 melivatom
Cower Side Searn LY. 3 3 2085 | 1583 | 2408 | 15375 | 226 88 | 4292 | Reduce sewing burst
16 | leck Sewing £ 1mpeovee s1onw mao-
W Right Side l6B 5 3 0F: | 1584 | 2388 | 16225 | 2280 | 3983 | ement & molivasion
Flat Body Hemn 17A & 4 3483 ) 1688 96 122 38 | 2748 | Reduce sewing burst
IT | Lowk Sawnng & murking & impru-
v 1 f 4 KRR 2924 | 1622 938 [ 12275 [ 28.7Q A ———
Plang Sleeve 1ach RS _ _ 123145 | 1067 | 1883 2585 | 33725 | 3048 | Improve slow maove-
: L&
I8 | MC | Pl {Oute) g1 _ | 13108 | 1062 | 1962 | Cor.26 | 33498 | 3154 | T momaten
Plone SleeveTack 104 - _ 13136 | 107 18.54 | 28925 | 33625 1 2070 | Lnprove slow move
AL aa Mgt & Tﬂflti"ﬂ'ltlfll'l
19 | ME Final {outer) P~ _ | 13188 | 1066 | 1917 | 25738 | 3375 | 3118
IRight Bide
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Control chart of observed time

136 7 911131517192123 2527293133 3537

Worker no

—es— {Obsened
440 -I fImne
33 | L ad —__ Centre line
a 30 -
E .1
sl —— Upper
$ 20 - comml limit
: 16 Jeaed Lo
E 15J e L WS
o 10 contrd limit
5
D A== T T 1T T - T T T T T T 1T+ - - Ll M e ol W o s il Ml B B Y |
1 3 5 7 90 111215171921 23252729 31 3335 537
Worker no
Figure 5.7: Control Chart of existing Observed time after splitting.
Control chart of abserved time
35 - —a— Obsened
time
30 1 — Cemre line
g 25-
% 20 - ——blpper
£ 15 - ! control limit
2 L
8 10 e LW
Q contrel limit
5 4
D == T T T T T T T -7 T T 7T 1===Trrr1r_T1TT11 L |

Fipure 5.8: Control Chart of developed Observed time alier splitting.
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Ohbserved time

40 1

Control chart of existing & developed observed time

—s— Developed
observed tme

— - = Developead centra
e

Developed upper
control limit

- - - - Developed lower
control limit

—a— Existing cbserved
time
- = Existing centre line

0 ey — Existing Lpper
TT T T +1 7 T T+ - 1m11====m—rTrrrrrr:.rrrrr .1 cumm] |||"|‘||t
1 4 7 10 13 16 18 22 25 28 31 34 37 o
— = Fyisting lower
Worker no control limit
Figure 5.9; Contro] Chart of Existing & Developed Observed Time afler Splinling.
Controt chart of existing per hour production
—e— FExisting per
300 ] hour production
E 250 [t il' i ] — Cemntre line
o0l | SRR A |
E. 150 - 11 "r l“*‘* I —— Lipper control
. lirmit
3 L*H"'\J
2 100 u e | CWET GO
5 50 limit
D ==t T T - T 1T L T Bl Ml Tl e Bl B R | T T T T T

1 3 5 7 0 111315171821 232527 2031 33 35 &/
Workar no

Figure 5.10: Control Chant of exisling per hour production aflter splitting.
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Control chart of developed per hour production

—e— Deeloped per,

400 haur
¢ 350 } production
o ? ‘ f — Centre Iine
g NP A N

P
g. 200 ~= | f ! Upper cortrol
E 160 - l.._’_..“‘_l u [irrit
; 100 - — Lower control
o 50 { limit
D T 1=1- 1™ T 1" T T T 17T r .- T T I Tt T r r 1.

1 4 7 10 13 16 19 22 25 28 31 M 37
Worker no

Figure 5.11: Contral Chart of developed per hour produciion after splitting.

Per hour production

400 -
350
300 A

250 -
200 -

150 -
100 -
20

Control chart of existing & developed per hour production

[ B e s e e mend ! e I B I D S SIS B SIS S B B b '

1 4 7 10 13 16 19 22 25 2B 31 34 37
Worker no

—— Developed per
hour preduction

— - - Developed
centre ling

Developed

upper control

limit

« = = » Developed
lower control
i

—&— Existing per

hour production

Existing centre
line

- Existing upper
contral [imit

= = = Existing lower
samrol limit

Figure 5.12; Conirol Chart of Existing & Developed per hour production after Splitting,
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CHAPTER SIX
LINE BALANCING

6.1 LINE OF BALANCE

Line balancing is a manual planning and scheduling Technique similar in nalure to
Material Resource Planning. 1t is most appropriaie for asscmbly operations invelving a
number of distinct components. [n ¢sscnce, it employs the principle of management-by-
_exception through a c&:mpaﬂsnn of progress of individual components with the time
schedule for compleled assemblies. Regular progress checks reveal the fulure effcet of
any current delays and indicate the .degree of urgency for corrective action. Line
balancing is not directly conecrned with the resources cxpanded but it is utilized in
determining production progress in terms of percent of tasks completion. Major
boitlenecks in the production process are cmphasized. The objective of this technique
being to study the progress of jobs al regular intervals, to compare propress on each
operation with the progress necessary to satisfy the eventual delivery requirements, and
to identify those operations in which progress is unsatisfactory. It is particularly uscful
where large batches of [airly complex items, reguiring many operations, are o be

completed or delivered over a period of time. [6]

in the flow produciion system, it is one of the principles, from mass production point of
view to eliminale unnccessary transfer or holdup to achieve smooth production [low
using the observed time (pitch time) as the reference value for synchronization. To grasp
the actual conditions of the line balance, it is essential to [ind the time required to
complete the work by division of labor (by worker) (o arrange the results following the
normal order of process and present them in graphical form in pitch diagram. With
investipation of the boltlencck process, conirol limit using the pitch diagram must be

calculated with organization efficiency 85%.
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Upper contro! limit of pitch diagram (UCL) = Average observed Time / Target

Centre line {CL) = Average of observed time

Organization elficiency

Lower control limit (LCL) = 2 x (Average of observed lime) - Upper control limit

Organtzation efficiency = 100 x (Average cbscrved time) / Bottle neck process time

Maximum daily output = Available time / Cycle time  [7]

6.2 EXISTING LINE BALANCE

Now existing line balance of a T-Shirt of a scwing section, caleulated by observed time,

using Table 4.1 is presented bellow,

Table 6.1: Fxisting Line Balancing of a T-Shirt of a sewing scction.

Work | Preceding | Maching Task Assigned Task Task
Swaton | Work Mame Require Time/Per
Station Predecessor | Unit,
Second
1 - OverLotk 1 ), Shoulder Joint | None 25 437
2 1 por otk | a2, Neok Joim Al 29.187
EEE AR AT
R AR S
° 4 Macting M'sbii‘;:; * A4 30 88
TR [ s
7 8 Dh::;'i”n‘z" A7, Steeve Joint A6 a6 47
T e | [ | | e
10 9 Uh;’:;m‘;" AlD, Side :“'“ A9 4158
11 10 Flatiock | Al 'ﬁﬁ’g‘*“"’ AlD 34.87
12 11 apane | Al Seers ack All 2638

.77 -

Total time = 378.867 Second

Average time = 31.5735¢cond
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From the above Table 6.1 it is found that highest processing Time is 41.58 second at
station 10, Now Bottle Neck Time is 41.58 second. So cycle time of this linc is 41.58
second.

* Maximum daily out put = Available time / Cycle time
=3600x 12/41.58
= 1038.96 Pieces
= 1039 Pieces

Table 6.2: Calculation of labor utilization efficiency for 41.58 second cycle time.

Wiork Employes time | Productive time{Task |dla time each cycle
slation avalable time, expended each
(cycle time, Cyele)
gecond)
1 41 58 28437 12 143
i 4158 28 167 12 383
3 41,58 29 805 11,775
4 41 £ 28858 12722
5 4158 3088 10.72
B 4158 5 11,08
7 41,58 35.47 B.11
8 41.58 . 3548 6.1
g 41.58 25 44 15 14
10 41.56 41 58 0
11 41,58 34 87 671
12 4158 26 38 15.2
1}‘::2' 408 95 second 376.867 second 120.083 zecond
ey | THEIONT | AL

Now organization cfficiency = 100 x 31.573 / 41.58

=75.93%

Now Pitch diagram and Schemalic of existing assembly line balance of a T-Shirt of'a

sewing section, using Table 6.2 are shown bellow.
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Pitch diagram

a0 -
40 M

A —a— Task lime per unit
30— o, .. ?\ Centre ling

Upper contral limit

- = = = Lower cortral mit

Work allotment time
Pl
(=]

D n b | T 1= T T T T 1

12 3 4 56 78 910112

Worker no in order of process

Figure 6.1: Pitch diagram of existing line balance of 2 T-Shirt Sewing Scction.

Work stations

ITTTITITTT

Al A2 X ! AlD

‘L asks assigned

.
Ll

Figure 6.2 Schematic of existing assembly line ol a T-Shirt of a Sewing Scction.

6.3 PROPOSED LINE BALANCE: SITUATION 1

- Now proposed line balance of a T-Shirt of a sewing section before splitting and after

method study, calculated by observed time, using Table 4.13 is presented below.
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Table 6.3: The job times and precedence relationships of a T-Shirt of a sewing section.

Waork Pracading Task Assigned Task Task
Staticn | Wyaork Require Tirne'Par
Station Predecessor | Lnit,
Second
1 - Al JS"F'“H“” None 26.35
oint
A2 Meck
2 1 Joint Al 24 28
A3, Back Weck

3 ph Tap Joint A2 24.785

4 3 Ad, Nock Tap A3 24.03
Suwing

5 4 A3, Neck Top A4 27.335
Sewing

6 5 AB, Sleeve Hem AS 28,445
Scwing

7 G AT, Sleeve Joinl Ab 30.97

8 7 A8, Am Hale Top AT 316
Sewing

g 8 A9 Sleeve Tack AS 24 545

Inner

10 9 AlD, Side Seam A9 32,95
Sewing

1 19 All, Body Hem AlLD 20,27
Sewing

A12, Sleeve Tack
12 11 Ot All 22.07

Tolal time = 321,59 Second
Average time = 26.80 Sccond

From the above Table 6.3 it is found that highest processing time is 32.93second at
station 1¢. Now Bottle Neck Time is 32.95 second. So cyele time of this line is 32.95
second. So the minimum number of workstations is the rtio of 321.59 / 32.95 = 9.75
rounded to neat larper integer, which is 10. But this does not mean that a ten- stations
balance necessarily cxists. Now the tasks arc assigned sequentially, and assignments are

made only as long as the precedence constraints are not violated.
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Table 6.4: Line Balance and labor utilization eificiency of a T-Shirt of a sewing section,

Heunsbc | Station | Edgble Machine Productive | Emplayee Bme | 1dle time,
step tasks Name time: availablefeycle second,
assigned time, second) | each cycle
O'ueE Lock
1 1 Al Machine 2635 32105 66
2 > A2 Over Lock 24 26 32.95 8.69
Machine
Flat Lack
3 3 A Machine 24.765 32 05 8.185
Flat Lock
4 4 Ad Maching 2403 32485 8.92
Plane
5 5 AS Machine 27 335 32.85 5615
5 8 A6 ﬂiﬁ'ﬁ 26 445 32,95 6 505
Ower Lock
7 ¥ A7 Machine an o7 32 95 1.93
Flat Lock
8 8 AR Maching _ 3186 32,95 136
Flane
g g AL Machine 21.545 32 85 11 406
Over Lock
10 10 ALl Machine 3295 32485 0
Flat Lock
1 11 All Machine 28,27 32.85 3,68
Plane
12 12 AlZ Machine 2207 3295 10 58
Tatal tim 3595 40 second 321,98 second 73 81
ime ' ascohd
{321 59/ (73811395
Effici 395,40 x 100 40 x 100
Ielency =8133 % =18 67%
Llilization ideness

From the above Table 6.4 it is found that highest processing Time is 32.95 second at
station 10. Now Baottle Neck Time is 32.95 sccond. So cycle time of this line is 32,95
second.
Maximum daily out put = Available time / Cycle time
=3600x 12/32.95
= 1311.07 Pieces

= 1311 Picces

Bul existing daily out put is 1039 pieces. So alter Mcthod Study, before splitting,

Line halance calculated by observed time, has increased daily production 26.18%.

-81 -
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Now organication cfficiency = (100 x 26.80) / (32.95)

.33 %

Now Pilch diagram and Schematic of existing assembly tine balance of a T-Shirt of a

sewing section, before splitting, using Table 6.4 are shown bellow.

Pitch diagram
35 . —_
l . - - - -Centre line
o 20 -
E - m o= om T T
g 25 1 Upper
& 20 - i canbrol iimi
E
=2 15 1 Lower
= .
= 101 contral lirmit
£ —aTasktime
per unit
ﬂ | T T T =1 - 1
T2 3 4 5 B 7 8 8101112
Worker no in order of process

Figure 6.3: Pitch diagram of proposed ling balance of a T-Shirt of a Sewing Section.

Work slations

Ll

T

Tasks assigned

.
Ll

Figure 6.4: Schematic of proposed assembly line of a T-Shirt of a Sewing Section.
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6.4 PROPOSED LINE BALANCE: SITUATION II

Mow proposed line balance before splitting and after Method Study, calculaled by

standard time, using Table 4,16 is presented below.

Tablc 6.5: The job times and precedence relationships ol a T-Shirt of a sewing section,

Whork Preceding | Task Assigned Task Task
Statian | Work Reguire Tme!Per
Statian Predecassor | Unit,
Second
1 - A1. Shoulder None 21.33
Joint
A Meck
2 1 Tl Al 22.5M
AT, Tack Neck fap
3 i Joint A2 23,857
4 3 Ad. Keck Tap A3 21 3858
Scwing
Ad, Meck lop
5 4 Sewing Ad 2703
6 5 e‘?.f:, Eilecn: Hecm A3 26 298
Scwing
7 G AT, Slearve Ipint Ab 8047
g 2 AR Arm Hule Top AT 31.156
Suwany
o 8 AU Bleeve lack A8 19318
Irungr
AN, Side Scam
10 2] Sewing AY 31165
All, Body Hem
1" 10 Scwing AlD 27 985
12 1y | A2 Sleeve lack All 20 251
Cinler

Total time = 30(.222 Second
Average time = 25.0185 Second

From the above Table 6.5 it is found that highest processing time is 31.130 second at
station 10 Now Bottle Neck Time is 31,156 second. So cycle time of this line is 31.156
secunﬁ, So the minimum number ol workstations is the ratio of 300.222 / 31.156 = 9.64
rounded to next larger integer, which is 10. But this does not mean that a ten- stations
balance necessarily cxists. Now the asks are assigned sequentially, and assignments are

made only as long as the precedence constraints are not viclated.
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Table 6.6: Line Balance and labor utilization efficiency of a T-Shirt of a4 sewing section.

Heuristic | Staton | Elgible | Productive Emplayes time Idle time, second,
step tasks time availeble(cycle time, each cycle
assigned secand)
1 1 Al 2133 311566 g.828
2 2 Al 22 5M 31156 4622
3 3 AJ 23 BST 31.156 T 200
4 4 Ad 21.356 31186 9B
- B 5 A% 2703 31.156 4 126
B 8 A 75 326 31.156 5.83
7 ¥ AT 28.942 31156 2214
B B AR 31.156 3156 0
4 9 AD 19.319 31156 11 837
10 14 AlG 31.1585 311568 0.0
11 11 ATl 27.5965 31156 319
12 12 A12 2023 31158 10.903
Total time 300222 | 373872 secono 73.65 second
(300,222 « 100 f (FIEE X100/
Efficiency 2_IriBEli:IEi.’ITIZI'2 % Ukhization ESHE;?E T 1870%

From thc above Table 6.6 it is found that hi ghest processing Time is 31,156 second at
station 8. Now Dottle Neck Time is 31.156 second, So cycle time of this line is 31,156

second.

Maximum daily output = Available time / Cycle time
=3600x 12 /31,156
= 1386.57 Pieces

= 1387 Picces

Now erganization cfficiency = (100 x 25.0185) / (51,136}

= 80.30 %
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_ Afler Mcthod Study, belore splitting, Line balance caleulated by standard timc. has

increased daily production 33.49 % compare to existing daily production.

Now Pitch diagram and Schematic of suggested asscmbly line balance of a T-Shirt of 2

Sewing Section, before splitting, using Table 6.6 are shown hellow,

Pitch diagram

35 -
@ 30 - =2 A
_E o5 | }\‘/l_ \ ‘f \‘\ — Centre e
E 20 - /‘\'/ \;;‘IHr \- —Upper cantrol
B 15 - limit
= —Lower comlrol
x 10 limt
& | —a— Task time per
g ° Lt

ﬂ 1 T T T —T T T T

1 2 3 4 56 7 8 8101112
Worker ne in order of process

Figure 6.5: Pitch diagram of proposed linc balance of a T-Shirt of a Sewing Scction

Work stations

TTTITTTT

H

Tasks assigned

T
-

Figure 6.6; Schematic of proposed assembly linc of a T-Shirt of a Sewing Section,
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6.5 PROPOSED LINE BALANCE: SITUATION I11L

Now proposed linc balance after splitting and Method Study, calculated by observed time.

using ‘Lable 4,17 is prescnted below.

Table 6.7: The job times and precedence refationships of a T-Shirt of a sewing scction.

Work | Preceding Tasgk Assigned Taszk Task
Station | Wark Raquire Time/Per
Station Fredecessor | Umt, Second

1 _ Al Shoulder Joint Leit Side Motie 12.54
4 1 A2, Shoulder Joinr Right Side Al 12 63
3 2 AJ, MNeck Joint A2 24.26
4 3 A4, Back Wewk Tup jommt A3 24,7645
5 4 43, Weck Tap Sewing Ad 24 03
6 5 A Neek Top Sewing 45 25 BA5
7 & AT, Sleeve Flem Sewing Loft Side Ab 13 445
8 7 A% Slecve Hem Sewing Right Side AT 15.41
g 8 A Rlecve joint Lell Side AR 14 95
10 o A 10, Sleave Joint Right Side Al 14 BA5
14 10 AVl Arm 1ole Top Sewing Lelt Side AlD 15 .96
12 11 ;l]i, arm Hole Top Sewang Right All 18
13 12 A13, Sleeve Tack Joner Left Side Al2 10 615
14 13 AT, Sleeve Tack Outer Right Side ALl 10.58
15 14 Al13, Side SEAM Sewing Left Sidc Ald 15.87
15 15 Al8, Side Scam Sewing Right Side AlS 16 835
17 16 AlT, Body hem Scwing Al 20 37
18 17 gi[i, Sleeve Tack Final Culer Lett Al 10 345
19 18 gl:l?; Slegve Tack Final Outer Right AlR AD.68

Total time = 316.07 Sccond
Average time = 16.64 Second

From the above Table 6.7 it is found that highest processing time is 29.27 second at
station 17. Now Bottle Neck Time is 29.27 second. So cycle time ot this line is 29.27
second. So the minimum number of workstations is the ratio of 316.06 / 29.27 = 10.798

rounded to nmext larger integer, which is 11. Bul this does not mean that an eleven-
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stations balance necessarily exists. Now the tasks are assipned sequentially, and

assignments arc made only as long as the precedence consiraints are not violated.

‘l'able 6.8: Linc Balance and labor utilization efficiency of a T-Shirt of a sewing section,

Heunzbe | Station | Eligikile Maching Productive | Employee time Idle tirne,
step tagks name tima availatile{eycle each cycle
assigned time, second)
Cwver Lock
1 ] Al A5 WMachine 27 4% 2827 1.78
Owver Lack
2 2 A2 A10 Maching 27.52 2827 1.75
Over Lock
3 3 AS Marhine 24268 28.27 501 .
Flat Lock
4 4 Ad Machine 24.755 28.27 4 505
Fiat Lock
5 5 A5 Maching 24 03 2927 5.24
Fiane
B G &5 Maching 25684 2027 3.585
Flat Lock
T 7 AT AR Machine 26 05 28,27 241
Flat Lotk
g 8 Al Machine 15 BE 29 27 13 31
Flat Lock
9 =] A2 Maching 16 28 27 1327
Over Lock
10 10 A15 Machine 1587 2827 13.4
Ower Lock
11 11 A6 taching 15 835 2827 13 435
Plane
12 12 Al13.A18 Machine 21268 2927 201
Plane 29 27
13 13 Al4 AfS Machine 21.26 801
Flat Lack 2827
14 14 A7 Maching 2927 0
Total time 3607 409.78 83.72
secand gacond second
{31606 = 100) / | (93 722 100)
Efficienc A0, 7H Fd08.78
¥ =77.13% =22 BT %
Utilization ldleness

From the above Table 6.8 it is found that highest processing Time is 29.27 second at

station 17. Now Bottle Neck Time is 29.27 second. So cycle time of this line ts 29.27

sccond.

Maximum daily out pui = Available time / Cycle time

= 3600 x 1272927
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=1475.91 Pieces
= 1476 Pieces
Now organization elficiency = (100 x 316.07) /(29.27 x 14)

=77.13%

%o afler Method Study and after splitting, line balance calculated by obscrved time, has

increascd daily production 42.06 % compare to existing daily production.

Now Pitch diagram and Schemalic of assembly line balance of a T-Shirt of a sewing

section, alter splitting, using Table 6.8 are shown bellow,

Pitch diagram

a 35 - —_ entre lne
£ 30 »

vo5]® \...o_.,,T'\ / —— Upper control

E 20 - i limit

g

S 45 ——— e | gwer cONtIOI
-] -
= 10 1 lirmit
= 5 —e—Task time per
; 0 T 17" T T 1= T T 1 un.lt

12 3 4 5 6 7 8 8 10 1112 13 14

Worker no in order of process

Figure 6.7: Pilch diagram of proposed line balance of a T-Shirt of a Sewing Section.
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Work slations
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AT A2 ALD AT Ad Al Al ALY AL Al4A AW

Task assipned

¥

Figure 6.8: Schematic ol proposed assembly line of & T-Shirl of a Sewing Scction.
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6.6 PROPOSED LINE BALANCE: SITUATION IV

Now proposed line balance calculated by standard processing time, afier splitting and

alter Mcthed Study, using Table 4.20 is presented below,

Table 6.9: The job times and precedence relationships of a T-Shir of a sewing scction.

Whark Preceding | Task Assigned Task Task
Station | Wark Require TimaPer
Station Predeoessor | Unit, Second

1 - Al Shaulder Joint Left Side Mona 10 TOA
a 1 A2, Shoulder Joint Right Side Al 1069
9 2 Ad Meck Joint A2 23 534
4 5 Ad, Back Neck Tap joint A3 23§57
5 4 A% Meck Tap Bowing Ad 21,458
& 5 An, Neck Top Sewing AS 95,157
7 g AT, Slesve Hem Sewing [e1t Side Ab 12 701
o 7 A%, Slecve Hem Scwing Right hide AT 17 591
) B AS, Sleeve joint Le Side AR 14512
10 9 Al Sleeve doint Right Side Al 14 507
11 10 All, Arm Hule Top Sewing Left Sidc Al 15610
12 1 {:ﬁ, Arm Hols Tap Sewing Right Al 15 821
13 12 A3, Slaeve Lack loner Lefl Side Alz 9674
14 193 Ald, Sleeve Lack Cuter Right Sl AlS 9472
15 14 A5 Side SEAM Sowing Lelt Side Ald 1562
18 15 Al6. Side Seam Sewing Right Side AlS 15 B2
V7 15 A17, RBody hem Sowing Al 27 GBA
18 17 ;11?; Sleeve lack Final Ouler Il.eﬂ AlT 10,159
19 18 :J}ii, Sleeve Tack Final {uter Hight ATE 10,188

Total time =299.071 Second
Average time = 13.74 Second

I'rom the above Table 6.9 it is found that highest processing time is 27.966 sccond at
station 17 Now DBottle Neck Time is 27.966 second. So cycle time of this line is 27,9606
second, So the minimum number of workstations is the ratio of 299.071 / 27.966 = 10.69

rounded to next larger inieger, which is 1. But this does nol mean that a ten-station

- 90 -



halance necessarily exists. Now the lasks are assigned sequentially, and assignments are

made only as long as the precedence constraints are not violated.

Table 6.10: Line Balance and labor utilization efficiency of a T-Shirt of a sewing section.

Heuristic: | Station Elgikble Machine Froductwe | Employes tme ldle time, each
step tasks name time avalable{cycle cycle
asszigned time, second}
Ovar Logk
1 k| £&1,A0 Machine 2522 27 084 2. 748
Crwer Lock
2 2 AZ AD Machine 2520 27 o968 2. 756
Ower Lock
3 3 Al Machine 22.824 27 966 5 442
Flat Lock
4 4 Aa Maching 23857 27 086 4,109
Flat Lok
LY L3 AS Machine 21,3595 27 o6 6.51
Flane
3] G AG Machine 25397 27 865 2589
Flat Lock,
7 7 AT, A8 Machine 25.382 27968 2574
Flat Lock
B a Al Machine 15.619 27 886 12.347
Flat Lack
2] o A2 Machine 15,621 27,866 12 345
Owver Lock,
10 10 A5 Machine 15 62 27,9656 12,346
Over Lok
11 1 Al6 Maching 15621 278966 12,345
Plare
12 12 A13A18 Machine 1983 27060 B.133
Plane
13 13 Ald Adf Machine 19.84 27 968 BA26
Flat Lock
14 14 Al Machine 279568 37 966 a
Total time 285 (17 381 524 second 82 458 second
second
(209007 x 100} 7 | (92.458 x 100) f
, 391.524 331,524
Eficiency =76230% | =2351%
Linlization ldlgness

From the above Table 6,10 it is found that highest processing Time is 27.966 second at
station 17. Now Bottle Neck '1ime is 27.966 second. So eycle time of this line is 27.966

second.

Maximumn daily out put = Available time / Cycle time

= 3600 x 12/27.900
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= 1544.73 Pieccs

= 1545 Pieces

Now organization elficiency = (100 x 299.071} / (27.966 x 14)

=76.39%

S0 after Method Study and after splitting, line balance calculated by standard time, has
increased daily produciion 48.70 % compare to existing daily production. So this line
halance is more cffective, more productive compare to all previcus line balance. 5o it is
clear that Method Study is prercquisite condition to increase daily production and
possible splitting or small division of every operation must be done befere line balance.

Also line balance must be calculated by standard processing lime though idle time may

increase,

Now Pitch diagram and Schematic of assembly line balance of a T-Shirr of a Sewing

Section, after splitling, using Table6. 10 are shown bellow.

Pitch dlagram

a0 -

2 o | s L A —e+—Tasktime per
= MR A N unit
Eao4° \ ,0—/ - = - -Centre ling
E 15 A ———
= 10 1 I.I,Ip[::aerconhm
= limit
};3 3 — L ower control

D bl Rl | T T 1 T T T T T 1 |i|'|"|it

1 2 3 4 5 8 7 8 81011121314

Worker na in order of procass

Figure 6.9: Pitch diagram of proposed line balance of a T-Shirt of a Sewing Section.
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Work stations
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Figure 6.10: Schematic of proposed assembly line of T-Shirt of a Sewing Section.
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CHAPTER SEVEN
RESULTS AND DISCUSSION

7.1 RESULTS AND DISCUSSION

The thesis presents the results of analysis and development ol a frame work for selected
functions of quality and productivity in an apparel company. In this thesis Time Study,
Method Study and Line Balance have been studied w lind out the parameters which

alfect the rate of production and henee quality.

In chapter four Table 4.1, Table 4.2, Table 4.3 and Table 4.4 present existing operation
lime 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 that existing
ohserved bottle neck time is 41.58 second at stalion10 and existing standard bottle neck
time {s 20.28 second at station 10. But after splitting the operation “Side Seam Sewing”
into two pars as Side Seam Scwing Left side and Side Scam Sewing right side, it is
found that obscrved new holtle neck time is 35,48 second at station 8 in Table 4.5 and
standard new botile neck time is 28.86 sccond at station & in Table 4.9, So bottle neck
time is reduced 14.67 % for observed time compare Lo existing observed bottle neck time.

Standard now bottle neck time Is lower than observed new botue neck time,

But after splitting the operations no 1, 6, 7, 8,9, 13 into Shoulder joint lelt side and right
side, Slesve hem sewing lefl side and right side, Sleeve jeint left side and right side,
Armhole top sewing left side and right side, Sleeve tack inner left side and right side,
Sleeve tack [inal (outer) left side and right side, it is found that observed botile neck time
becomes 34.865 second at station 17 in Table 4.9 and standard botile neck time becomes
26.046 second at station 17 in Table 4.12. So observed bottleneck time is reduced
[6.15 %% 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 of Method Study. it is also found that the observed
processing time of these operations can be also reduced by reducing excess marking.
Excess Sewing Burst, Improvemeni of' Slow Movement and also by Motivation. As a
result of adoption and application of these techniques before and after splitting of these
operations, observed processing time of these operations has been reduced. Results.
before splitting are shown in Table 4,13, Table 4.14, Table 4.13, Table 4.16, and afier
splitting are shown in Tablc 4.17, Table 4.18, Table 4.1% and Table 4.20.

Table 4.13 shows that observed bottle neck time is 32.95 sccond at station 10 and
standard boitle neck processing lime is 31.136 second at station 10 in Table 4.16. So
observed bottleneck time is reduced 20.76 % compare to existing obscrved baoitle neck

time. Standard botle neck time is lower than observed betlle neck time.

Table 4.17 shows that observed bottle neck time is 29.27 second at station 17 and lable
420 shows that standard bottle neck processing time is 27.966 second at stationl7. So
observed botlleneck time is reduced 16.04 % compare to ncw cxisting observed bottle
neck time of Table 4.9 at station 17 and reduced 29.61 % compare to initial existing
observed boltle neck time of Table 4.1 at station 10, In this developed production systcm

standard botle neck time is lower than observed botlle neck time.

In chapter Five, results of Method Study, before and afler splitiing are shown in tabular
form and in graphical form using C- Cantrol char. Table 5.1 shows (hat before splitting,
operation time of different operations have been reduced minimuml0.32 % 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 afler splitting, aperation
time of different operations have been reduced minimum3.68 % and maximum 24.08 %
and per hour production have been increased of different operation minimum 19.12% and
maximum 42.92 %, These improvements have oceurred by molivation and by reducing
excess sewing burst, excess marking and slow movement, Graphical presentations show
that alt the values of production lime and per hour proeduction of different operations are

within or very near to Upper control limit and Lower control limit.
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In chapter Six, it is Tound that aficr Method Study, per hour production and organization
cfficiency may also be increase and worker's idlc time may also be decreased by
adopting the technique of line balance. This chapter shows that afier Method Study,
before splitting, linc balance calculated by observed time and standard time have
increased production 26.18% and 33.49% compare to existing production system. This
chapter also shows that alter Method Study, after splitting, linc balance based on
observed time and standard time, have Increased daily production 42.06 % and 48.70 %
compare to existing daily production. Assuming target organization efficiency 85% the
results of line balance have been presented by graphical form in pitch diagram. Pitch
diagrams prescnt that all values arc within or very near to upper control limit and lower
contro! limit. So from these analysis, il is clear that line balance altcr splitting calculated
by standard processing time is more effeclive, more productive compare to all previous

line balance.
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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 ol quality and productivity in an apparel company. 1o (his thesis resulls
arc presented for Time Study, Method Study and Line Balance. For an apparel company.

main larget is focused on how ta increase per hour production without any defect.

Tt is noted that per hour production is inversely proportional o bettle neck time.
Hottleneck time can be reduced by Time Study, Worker Rating and splitting ol individual
process. It is also noted that by Method Study production time of every individual
process can be reduced by motivation and by reducing cxcess sewing burst, cxcess
marking and slow movement of workers. For the samc processing time of individual
operation. line balance also increases per hour production and reduces worker’s idle time

and opportunity loss.

8.2 RECOMMENDATION

. To increase productivity in an apparcl company, the lollowing recommendations have
been concluded:

1. A tean always carrics on Time Study and Mcthod Study and will classify the workers
by their performance. The result of Time Study and Method Study must be implemented

on the workers properly.

2. Bottle Neck time must be found out soon. High performance rated warker must be
placed at Bottle Neck siation and low performance rated worker must be placed at the

Jess complex operation slation lo reduce Botile Neck time instantaneously.
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3. Continuous supply of raw material from cutting scetion o sewing must be ensured lor

eetting continuous production.

4. To continue nen stop operalion in cvery work station from beginning of the working
day, authority may start monthly financial reward system for the workers to ensure their

timely attchdance.

5. Managerial positions must be filled up by Industrial and Production Engineers who
will see the problems, related to production from enginesring management point of view
and will engage cngingering management tools for solving those problems to increase

productivity rather than exercising whimsicality and power over the workers.
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