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Abstract: The agile manufacturing paradigm was developed about a decade ago in response to the rapidly changing 'new economy'
and as a foundation for regaining global competitiveness. Agility is widely recognized as a developing concern in today's
manufacturing industry as a means of responding to rapidly changing market conditions. The use of an agile manufacturing system
has proven to be effective in gaining a competitive edge. Modern manufacturing facilities demand smaller lot sizes, faster time to
market, and lower manufacturing costs. Agile manufacturing techniques are desirable in such circumstances. While agility can
imply different things to different businesses in different situations. Agile manufacturing is a 21%-century manufacturing concept
that incorporates technology, organizational techniques, systems, and people. Improves the organization's ability to respond to rapid
change and an increasingly unstable economy by going beyond traditional techniques. Agile manufacturing can deliver exactly what
clients want, when and how they want it at a low cost. The major goal of this study is to show the numerous application and
methodology of agile manufacturing in the research fields that are conceivable in the development of the agile manufacturing age.

Keywords: Agile Manufacturing, Manufacturing Industry, Lean Manufacturing.

1. INTRODUCTION

Agile manufacturing refers to a company that has developed the systems, tools, and training necessary to respond fast to
customer requests and market changes while maintaining cost and quality control. It mainly has to do with lean manufacturing.
Agile manufacturing is a method of producing goods that focuses on addressing customer requests while maintaining high quality
standards and keeping total costs under control. This strategy is designed for businesses that operate in a highly competitive
environment, where little differences in performance and product delivery can have a significant impact on a company's long-term
survival and reputation with customers. Agile manufacturing is a method for manufacturing which combine our organization, people
and technology into an integrated and coordinated whole

Performance in the manufacturing industry is a moving target that requires constant attention and effort, and the process is
never-ending. Previously, the manufacturing industry was governed by economies of scale, and everyone knew that mass
production and full use of plant capacity were the only methods to make money. This mode of production resulted in inflexible
factories that were difficult to reconfigure, as well as inflated raw materials, work-in-process, and finished goods inventories. The
terms "world-class manufacturing”" and "agile manufacturing" have become common in the industry to describe the elimination of
excess inventory, reduced lead times, requirement for flow line flexibility, and enhancement of advanced levels of quality in both
items and customer service.

Manufacturing technology, as well as the entire manufacturing industry, are undergoing significant transformations:

Manufacturing is evolving into a system, one that can no longer be seen, evaluated, or synthesized as a collection of tools and
machines. People, tools, materials, products, data, and control programmes are all interconnected in the system. It even
incorporates an organization's future products and strategy.

Manufacturing is increasingly dominated by goods rather than processes. The procedure is enslaving the product. Manufacturing
is becoming more science-based, with theory, algorithm,experiment, analytical approach, modelling, and simulation taking
precedence over "rule of thumb" intuitive judgment.
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Fig.1: Agile Manufacturing System and Its Components
Agile manufacturing is built on four pillars.

1.  Designing Modular Products — enables for quick and simple variation.

2.  Information Technology — allows for cross-departmental communication and quick order response

3. Partners in Business — To improve time-to-market for specific products, the company creates collaborations with corporate
partners.

4.  Culture of Knowledge — Employee training contributes to the company's ability to adapt to fast change.

II .Comparison of Agile manufacturing and other manufacturing methods:

Long cycle times are associated with heavy inventory in traditional manufacturing systems, resulting in delays in  goods

delivery. The issue is a lack of plan, as well as no staff involvement, financial concealment, and inaccurate records. In comparison to
the old manufacturing system, the benefits of world-class manufacturing include long-term profitability, increased productivity, and
shorter time to market. The agile manufacturing system focuses on design and manufacturing integration as well as all aspects of
manufacturing under one roof.
Agile manufacturing, unlike traditional manufacturing techniques, focuses on customer enrichment and competitiveness through
collaboration, which may be accomplished by combining people, information, and technology under one roof. A well-educated and
well-trained workforce may also aid in this endeavour. Increasing competitor competitiveness and encouraging collaboration among
all firms, impacting information transfer and technical innovation sharing.

Table 1; Comparison of Agile Manufacturing And Traditional Manufacturing Methods

Status of 5 : o < A P
1. Quality Customer satisfaction is the target Customer delight is the target
. Employee’s Employees are inflexible and ignorant to Learning. multi-skilled, mult-functional,
- status changes self-commatted employ ees
3 Design Adopted very rarely Adopted very frequently and

Improvement systematically by conducting experiments

4. Outsourcing Adopted by subcontractors only Majority of the activities are outsourced
Customer

5. response It takes place very slowly Very fast and 100% response is achieved
adoption
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Agile and Leaw mﬁ ’A‘

Lean and Agile are two of the most frequently discussed and argued manufacturing philosophies, especially while a transition is
ongoing. While there are numerous parallels between the two, producers must understand how and when to implement them.

It was first known as just-in-time (JIT) production, and it flourished in Japan in the 1960s and 1970s before spreading around the
world in the 1980s. As the JIT approach gained popularity, various books and articles were produced about it. The terms "speed to
market," "cycle time," "lead time," "rapid response manufacturing," and "fast reaction manufacturing" are all used interchangeably.
Despite the fact that the concepts and processes were similar to JIT, "lean" became the preferred moniker.
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Fig-2 : Agile and Lean Manufacturing

There are some common concepts and methods that both lean and agile manufacturing practices follow. Finally, these programmes
are designed to improve a manufacturing company's financial stability. Both are generally enacted for the same reasons. By
decreasing waste, Lean Manufacturing adds value to the consumer. Transport, inventory, motion, waiting, overproduction, over-
processing, defects, and unutilized talent are the eight categories of waste identified by the Lean framework. Lean practitioners try
to complete tasks in the simplest and most resource-efficient manner possible.
Teams in Lean thinking maximize speed by managing flow (typically by decreasing work-in-process), whereas Agile teams stress
small batch sizes to produce rapidly (often in sprints).Lean isn't about getting rid of people; it's about increasing capacity by
lowering costs and cutting the time between customer orders and delivery. Agile is more than just a technique. It is a mode of
thought. It's a holistic approach that fosters a culture in which everyone strives to improve growth and output. It's a human-driven
system in which all employees, both within and outside the office, are customers of their upstream colleagues. This generates a pull
mechanism that extends from the customers all the way through the manufacturing process to the product design teams and the
company's strategists.
Agile manufacturing necessitates, if not necessitates, lean management — that is, the integration of vision, culture, and strategy to
provide high-quality, low-cost, and short-delivery-time services to customers. Agile manufacturing firms are currently implementing
features of agile manufacturing that will allow them to compete in the global market by providing improved service, quality, design,
and flexibility.
III .Need of Agile Manufacturing

However, there are various factors that contribute to agility. A flexible, motivated, and change-responsive organization requires
highly competent and knowledgeable individuals. A flexible business also requires new organizational structures that encourage
non-hierarchical management approaches, as well as individual collaboration and teamwork. Advanced computer-based
technologies are also required by agile manufacturing businesses to combine information and share expertise.
Businesses will need to pool a diverse variety of knowledge in the design of a production system, including suppliers, customers,
and staff, to achieve Agile Production. Customers. It should also take into account all aspects of the system, such as the
Organization, people, technology, management accounting procedures, and so on. Above all, the interconnected nature of all of
these domains must be acknowledged, and an interdisciplinary manufacturing systems design process must be embraced as normal
practice.
. Global competition is becoming more intense.
. Niche markets are emerging from mass markets.
. Cooperation between businesses, including those in direct rivalry with one another, is becoming increasingly important.
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IV. Agile Manufacturing Methodology
Agile manufacturing is a manufacturing process that focuses a high emphasis on quick customer reaction. — translating agility and
speed into a competitive advantage It's an intriguing strategy to gaining a competitive advantage in today's fast-paced economy.
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The Agile technique divides a project into phases for better management. It necessitates ongoing communication with stakeholders
as well as continuous improvement at all stages. Teams go through a planning, execution, and evaluation process once the job
begins

* Expense reduction during business downturns.

When business is good, things in a company's operation run smoothly, as the old adage says. When company slows — or, more
properly, when sales do not meet expectations — changes in manufacturing or supply chain processes occur. When business is slow,
many organisations may either scale down their manufacturing operations or switch to agile procedures. When revenue improves, a
company with an agile manufacturing programme can scale back up operations. It is more difficult to rebuild a lean manufacturing
programme.

« Statistics, forecasting, and proactive planning are used extensively by both. The more data you have and the more accurate
that data is, the better results you'll get. Many businesses, for example, use CRM software and other resources to assess their
manufacturing processes and identify inefficient areas.

Learning curves will be eliminated or sharply flattened by future industrial technology. These findings are general and apply to all
manufacturing industries. Simply put, the future manufacturing must be agile, swift, and adaptable. It has to be effective. It must
deal with high levels of product and process complexity. -efficient. It must also regularly produce high-quality goods. The problem
is to restore the craftsman's flexibility while preserving mass production efficiency and quality, all while managing more
complicated items. The right manufacturing strategy is specific to a self-sufficient industry. Productivity and change can be
managed through innovation, involvement, and the motivation for continuous improvement, as well as the availability of supporting
technologies. More than merely introducing a few new techniques is required to compete in the global market. Companies must
relocate their operations so that their products, quality, and services are unrivalled. In today's extremely competitive industry,
implementing agile manufacturing is the greatest option for businesses. It is necessary to get lane in order to become agile. It is a
manufacturing philosophy that was developed by the Toyota Production System and is fast replacing mass production. Agile
manufacturing focuses on reducing waste in processes, such as the waste of work-in-progress and finished goods inventories, which
is a hallmark of mass production

Agile manufacturing aids in the efficient production of high-quality products by allowing businesses to adapt to changes in design,
process, product, and mix rapidly and effectively without compromising quality or cost.

CONCLUSION

In this paper the comparison of agile manufacturing and other manufacturing, methodology of Agile and the need of agility in
manufacturing industry as per challenges of industry has been presented as overview. Agility is totally used to find the present status
of the plant including its weakness and strength.
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Every company nowadays is cprﬁi).q;ing with its peers for existing and potential new clients. Customer satisfaction is today's
definition of quality gssuranc_e,"ahd it‘ﬁ__ellthe only way to win the race. Client satisfaction entails producing products that meet
customer requests,.providing pro\gj'lic"_'g_s that-meet customer needs, and doing it at lower costs, with more reliability, and on time. .
Agile manufacturing is“a p}:(.)'c'ess&l-}zif'allows for quick responses to changing client needs. The study of agility is still in its early
stages, Companigs“are bgginhingto adopt agile behavior, though frequently not consciously; rather, they "fall into it," and as a result,
it is primarilyOperafionaliand Tacks strategic direction.

: Compﬁhies must first understand the fundamental concepts and become knowledgeable responders to them. Agility is a long-
term challenge for firms, and getting there is a journey rather than a destination to be reached before moving on to something else.
So, the company can apply agility where it is lagging. Agility is a new paradigm in the manufacturing environment.
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