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Lecture - 07
Manufacturing System Components- I1

Continuing our discussion on Manufacturing System Components, there are number of issues
you need to consider and there are large number of components. If you deal with just one
product; and if suppose that product is a matured one, you might say that your system is

already developed, it becomes easier for you to develop a stable system very quickly.

But, if you deal with multiple products; against each product there could be many models,
many kinds of designs, and, maybe the same manufacturing systems you are using to produce

different types of products and their models.

It may happen that one particular machine tool is being used not only to produce one
particular product but also other products with variety uses. You must have enough flexibility
in the system and one of the important conditions for creating an automated system is that
whether an automated manufacturing system can work efficiently and effectively under

different conditions.

These different conditions you come across due to many kinds of changes taking place,

within the internal environment as well as in the external environment.
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Manufacturing Methodologies and Technologies

* There are several manufacturing methodologies and technologies that are
used worldwide.

* The common goal of all these methodologies and technologies is to
evaluate and improve manufacturability or producibility of the
manufacturing / or production system.

* How best a design can be manufactured and thus implemented is the
major concern of these technologies and methodologies.

+  Afew important methodologies and technologies are as follows:
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There are several manufacturing methodologies that are used worldwide. The common goal
of all these methodologies and technologies is to evaluate and improve manufacturability or
producibility. Now, the question is how best design can be manufactured and implemented
and it all depends on what kind of the quality of design you want to have and corresponding

quality of conformance.
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Manufacturing Methodologies and Technologies

* Electronic commerce (e-commerce) and web purchasing

* Computer-aided design and manufacturing (CAD/CAM)

* Computer-aided process planning (CAPP)

+ Ergonomics and human factors

* Material requirements and enterprise resource planning (MRP/ERP)

*Inventory contral and just-in-time (JIT)-based manufacturing

* Group technology (GT) and cellular manufacturing system (CMS)

*Automation and robotics

* Supplier partnerships and supply chain management .&i’b
y
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We have listed a number of manufacturing methodologies. The first important manufacturing
methodology and technology is referred to as the electronic commerce or the e-commerce,
and web purchasing, the computer to computer purchase sometimes we refer to,
computer-aided design and manufacturing, Computer Aided Engineering and computer

integrated manufacturing framework.

First you have CAD and then you develop the computer aided process planning or process
plan, then ergonomics and human factors and human machine interface. You have to check

whether the design is suitable for human use.

Essentially, we are focusing on interface design. Even if the system is highly automated, but

then you have to check that the people who are working with the system.

What are the kinds of interfaces they have to work with and whether the design of such
interface is acceptable to you not, or needing improvement? Material requirements and
enterprise resource planning MRP systems, online real time control, this is for inventory
control or material control and it is also related to the production control integrated system,

Inventory control and just-in-time based manufacturing.

Also to be considered group technology and cellular manufacturing system in the context of

developing an automated system and the flexible manufacturing system.

, all these details come to know and there is a pre-condition for developing or implementing
an FMS. What is the pre-condition? That means, your manufacturing system must be
converted into cellular manufacturing system. And, in order to say the develop, as a cellular

manufacturing system you have to apply the group technology principles.



(Refer Slide Time: 08:59)

o ——
Electronic Commerce and Web Purchasing

* Electronic Commerce (EC) is the paperless exchange of engineering and
business information via computer networks using e-mail, Electronic Funds
Transfer (EFT), and Electronic Data Interchange (EDI).

* Electronic commerce is dramatically changing the procurement process
influencing significantly all suppliers and organizational purchase and
supply.

* Internet file transfer of design CAD data (electronic data interchange or
EDI) has already become a part of the printed circuit boare~CB)
production cycle at many companies. ? \

* The factory electronically receives the data and then ip N{')
manufactures the printed circuit board. Some companies/
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let us first now discuss electronic commerce and web purchasing. Electronic commerce is the
paperless exchange of engineering and business information via computer networks using
e-mail, Electronic Funds Transfer, and Electronic Data Interchange. Electronic commerce is
dramatically changing the procurement process influencing significantly all suppliers and
organizational purchase and supply. The internet file transfer or design CAD data is also
possible. Electronic data interchange or EDI system you can adopt. This has already become
a part of the printed circuit board or the PCB. In many companies the factory electronically

receives the data and then immediately manufactures the printed circuit board.
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Computer-aided design and manufacturing
(CAD/CAM)

* The computer-aided design (CAD) and computer network environments
are beginning to provide a means of improving communication between
production and design.

* This allows manufacturing to continuously communicate with design and
evaluate design alternatives and design criteria.

* This is especially important when design and manufacturing are located in
different areas. R

* Future computer-aided drafting, design, analysis, and manufacturir,‘«' s
will enable the electronic transfer of data for rapid develr" wsf
problem solutions. "
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Let us the talk about CAD (Computer Aided Design) and from computer-aided design you
can move to computer-aided engineering and computer network environments are beginning

to provide a mean of improving communication between production and design.

This allows manufacturing to continuously communicate with design and evaluate design
alternatives and design criteria. That is always done and the design activities you carry out in

one location whereas, the manufacturing activities you carry out in another location.

Future computer-aided, drafting, design, analysis, and manufacturing tools will enable

electronic transfer of data for rapid developments of problem solutions.
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Computer-aided Process Planning (CAPP)

* Computer-aided process planning, as it exists today, utilizes either a group
technology approach or a generative approach.

* The group technology approach involves designing a general process plan
for a specific part family or redesigning an existing process plan to include
a new addition to the part family.

* The generative approach utilizes decision logic processing to generate a
unique process plan based on specific product design parameters.

* The full benefits of computer-aided process planning are realized whe=she
manufacturing’s capability database is comprehensive, accuran«/"".» : Li
updated continuously. 4 | -
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Once you establish your computer-aided design, the next important activity that you carry out

is referred as the computer-aided process planning.

Computer-aided process planning utilizes either a group technology approach or a generative
approach. Under the computer-aided process planning approach, there are a number of
varieties. It could be just two types in fact, one is not 100% automated with manual

intervention, called as the variant type.

Alternatively, you have to explore, you have to verify, whether 100% automated process
planning approach you can develop. Once you feel that this is necessary, you have to use the

generative approach.

The group technology approach involves designing a general process plan for a specific part
family. By defining the similarity between parts, entire population of part is grouped under
several part families. Against each part family you need to consider those items which are

similar in nature.

The full benefits of computer aided process planning are realized when the manufacturing’s

capability or manufacturing systems capability database is comprehensive. The database must



be a comprehensive one, accurate one and you have a system of continually updating the

database.
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Ergonomics and Human Factors Engineering

* Consideration of ergonomics and human factors for designing and
analyzing workplaces has assumed importarice, because most of the
workplaces are, complex in nature, the interfaces between humans,
environment, and machine components are significant, and issues related
to safety, comfort, and convenience of the humans involved at the
workplaces have become a serious concern.

* There are a host of tools and techniques that one may have to apply for

making the design of products, processes and workplaces as a wk='a an
TN

ergonomic one. . S
y E:: ) 1
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Let us first highlight certain important issues related to ergonomics and human factors. In
many cases, you have to verify whether your design is ergonomically designed or not.
Consideration of ergonomics and human factors for designing and analyzing workplaces, we

refer to is work system.

That means, there will be the process, there will be human beings, there will be interaction
between human and machines or the processes, and, this interaction system is embedded in an
environment. There are three elements in the work system, the first one is human, the second

one is processes, and the third one is environment.

You have to consider the ergonomics and human factors for designing and analyzing
workplaces. Most of the workplaces are complex in nature these days. The interfaces between

humans, environment and machine components are significant.

Under ergonomics human factors engineering, we will be referring to the interface design and

you have to certify, you have to assess the quality of interface the design.



This is very important because it is directly related to safety aspects, comfort aspect and
convenience aspect of the humans involved at the workplaces. There are host of tools and
techniques that one may have to apply for making the design of products, processes and

workplaces as a whole an ergonomic one.
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Material Requirements and Enterprise Resource
Planning (MRP/ERP)

* Planning, scheduling, producing, purchasing, and controlling all the parts
and materials used in manufacturing including supplied parts and
components is an extremely complex process.

* Due to the large number of parts and materials used by most companies,
formal planning and control systems are utilized.

+ The process is referred to as material requirements planning (MRP) and
enterprise resource planning (ERP). P

* It focuses on eliminating all types of wastes in producti'//'ﬁ ad
manufacturing activities in terms of lead time, material, sto;?
money, unnecessary processes, and inventories. , 1
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Now, the next important aspect I just want to briefly discuss, that is material requirements
planning. that is the first stage MRP. Then you move to manufacturing resource planning,
which is also referred to as MRP-II. And, then you include the distribution requirement

planning and ultimately, you create enterprise the resource planning or the ERP.

Many companies promote online real time control. Planning, scheduling, producing,
purchasing and controlling all the used in manufacturing including supplied parts components

is an extremely complex process.

Due to large number of parts and materials used by most companies, particularly discrete part
manufacturing systems; formal planning and control systems are utilized. That is why MRP is
proposed or the ERP is implemented. It focuses on eliminating all types of wastes in
production and manufacturing activities in terms of lead time, material, storage space, money,

unnecessary processes, and inventories.



(Refer Slide Time: 21:30)

Material Requirements and Enterprise Resource
Planning (MRP/ERP)

* In MRP, the programmed logic evaluates the schedule and decides when
parts will be needed.

* The program utilizes available inventory and offsets the release of orders
by the necessary lead time.

* The enterprise resource planning or ERP expands this informat: " to
/

include all aspects of the entire enterprise, such as financial, ‘n
E,,\

resources, and project management. y ¥ )
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These goals we have set are minimum lead time, minimum WIP etc. The same goals, you
have to consider, you must be able to achieve when we install an automated system.
Otherwise, despite the automated system may run perfectly alright, it may not be cost

effective.

And, if it is not cost effective you just cannot use an automated system within a production
system. It just cannot be a part of production system because it will directly affect adversely
the financial performance of the company. In MRP, the programmed logic evaluates the

schedule and decides when parts will be needed.

The bill of material could be one input or the product structure code, then you have the
master production schedule which could be another input, you have to create corresponding
databases and what are the purchased parts. The program utilizes available inventory and

offsets the release of order by their necessary lead time.

The quantity you have to specify and you must know what is the expected lead time and you
have to monitor the performance of in-house production, as well as the outside supply

constantly; it is an online real time control system.



The enterprise resource planning or the ERP expands information to include all aspects of the
entire enterprise. It has financial module, human resource management module, as well as a

project management module.

(Refer Slide Time: 23:57)

Inventory Control and Just in Time (JIT)-based
Manufacturing

* AJIT-based inventory control system minimizes the inventory of parts and
components, work-in-process, and finished products by manufacturing a
product or ordering parts or components only when it is needed.

* As work-in-process inventory levels are reduced, quality problems are
identified and corrected quickly and immediately.

* With reduced inventories between operations, the feedback on quality
problems is instantaneous and results in a production line stoppage.
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In just-in-time based manufacturing system, there are many goals, like zero inventory, zero

setup, zero handling, and lot size of one.

Out of all these the goals, we first emphasize on zero inventory. Zero inventory in the sense
that your goal is 0, but can you minimize the amount of inventory that you use in a particular

production system.?

The JIT based inventory control system is also well-adopted by many companies. Advantage
is that the JIT based inventory control system minimizes the inventory of parts and
components, work in process, finished goods inventory by manufacturing a product or

ordering parts or components only when it is needed.

That is the rule we should follow as work-in-process inventory levels are reduced, quality
problems are identified and corrected quickly and immediately, Otherwise, for many kinds of

manufacturing related problems, you may not be aware of with the reduced inventories



between operations, the feedback on quality problems is instantaneous and results in a

production line stoppage.
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Group Technology (GT) and Cellular Manufacturing
System (CMS)

* Group technology is a technique in which similar parts are identified,
grouped together, and manufactured in a common production line
environment. .

* The purpose of group technology is to capitalize on similarities in
manufacturing and design.

* These parts with common manufacturing characteristics are called part
families.

* There are three general methods of grouping products into families: "," '

|
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You have to check whether your manufacturing system should be converted into JIT-based
manufacturing system before you think of designing and implementing an automated system.
Now, the next one is the group technology and the cellular manufacturing system. Cellular
manufacturing system is a kind of manufacturing system where the advantages of flow shop

as well as the batch manufacturing you will get.

By creating a number of the work cells or machine cells, the entire manufacturing system is
converted into a number of work cells, and each work cell produces one part family or more
than one part family. There are many advantages of establishing a cellular manufacturing
system One advantage is, if you develop cellular manufacturing system, it will be easier for
you to implement automated manufacturing system. The parts are already known and the
similarity of the among the parts you need to define. There are three general methods of

grouping products into families.
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Group Technology (GT) and Cellular Manufacturing
System (CMS)

* Visual inspection: designers and engineers identify the families, but the
method is least sophisticated and expensive method.

* Classification coding systems: this is based on design and production data,
however, this method is the most complicated and time consuming.

* Production flow analysis (PFA): this method uses historical prodv-tion
/4

information to identify similarities in production flow. A
'y —
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Visual inspection, Classification and coding system, and the Production Flow Analysis.
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Group Technology (GT) and Cellular Manufacturing
System (CMS)

*  After the families are identified, special production lines, called cellular
manufacturing system (CMS), are then developed to produce each family.

* Since the new cellular line treats each member of the family in the same
manner, advantages of both job shop and flow or mass production system
are possible to be achieved in CMS.

* The common production flow provides the basis for automation, ( 25(

. . <4
improvement, and reduced levels of inventory. ’ “e
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/
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After the part families are identified, the special production lines, called cellular
manufacturing system, are then developed to produce each family. Since, the new cellular

line creates each member of the family in the same manner, advantages of both job shop as



well as the flow or mass production systems are possible to be achieved in a Cellular

Manufacturing System.

The common production flow provides the basis for automation, quality improvement is

possible with the reduced levels of inventory.
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Automation and Robotics

*  Automation is a major method for improving productivity and quality.

* Low labour costs and high repeatability for quality improvement make
automation a major goal for manufacturing.

+ Identifying automation opportunities early in product design is important.
Designing a product so that it is easy to automate is difficult, and must be
integrated early in the design process.

* Moreover, automation equipment tends to require long periods of time for
design and development, which are sometimes longer than developing \\

a3

product itself. #b’
F N
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Now, we will be referring to automation and robotics. Automation is a major method for
improving productivity and quality. Low labour costs and high repeatability for quality
improvement make automation a major goal for manufacturing. Identifying automation
opportunities early in product design is important. Designing a product so that it is easy to
automate is difficult, and must be integrated early in the design process. You need to use one

particular approach called concurrent engineering or simultaneous engineering.

Moreover, automation equipment tends to require long periods of time for design and
development, which are sometimes longer than developing the product itself. That is why the
earlier design stage, you must think of design for automation, you must think of design for
assembly, design for manufacturability, design for maintainability, similarly you must start
thinking of the principles in designing the product, principles related to design for automation

principles you have to use.
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Automation and Robotics

* Fixed automation occurs in high-volume products when the automation is
specifically designed for a unique product or manufacturing function.

* This approach is used in industries with products that are not changed very
often.

+ These systems are usually hardware oriented, and require considerable
cost and design effort when process changes must be made.

* Robots are a special type of flexible automation that have become a major
and essential component of several manufacturing systems, such as ship-
building, painting booth, precision part manufacturing, welding, and such
other hazardous production environments.
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Fixed automation occurs in high-volume products when the automation is specifically
designed for a unique product or manufacturing function. This approach is used in industries
with products that are not changed very often. These systems are usually hardware oriented,

and require considerable cost and design effort when process changes must be made.

Robots are a special type of flexible automation that have become a major and essential
component of several manufacturing systems, such as ship-building, painting booth, precision

part manufacturing, welding, and such other hazardous production environments.
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Supplier Partnerships and Supply Chain

Management

* Suppliers can be recognized as an extension of in-house capability, and as
such be treated as partners.

* Effective and shared communication is essential for an effective
partnership relationship with a supplier, regardless of the location of the
supplier.

* Suppliers should be committed to being the “best-in-class”, willing to work
in partnership, and have a working knowledge of statistical quality co X

* The company’s goal is to keep the number of suppliers to a min’ ™1,
though additional suppliers be established for an item to aSSLJ';e ' ‘/
production capacity, quality conformance, dnd pricing competi
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Suppliers can be recognized as an extension of in-house capability, and as such be treated as
partners. Effective and shared communication is essential for an effective partnership
relationship with a supplier, regardless of the location of the supplier. Suppliers should be
committed to being the “best-in-class”, willing to work in partnership, and have a working
knowledge of statistical quality control. The company’s goal is to keep the number of
suppliers to a minimum, though additional suppliers be established for an item to assure
sufficient production capacity, quality conformance, and pricing competition. You must know
to what extent your system is linked with the other supply system, that also must be

periodically reviewed. And, whether it is promoting the quick supply, whether it is promoting



the just-in-time, the supply of materials or not as and when required that can reduce the

waiting time.
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Knowledge of is important these activities and their interrelationships is important to to
develop a fully integrated system. And, once you reach certain level of integration, then you

start thinking of making the system an automated one.



