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Lecture - 06
Manufacturing System Components – I

During the 2nd week we are referring to an important topic which is Manufacturing System

Components.
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During this week our main focus would be that under what conditions or what kinds of

activities you are carrying out within a particular manufacturing system. Let us first identify

them and then you will come to know that for making a manufacturing system or a

production system an automated one, what are the different kinds of activities you need to

consider.

In the 1st lecture hour we will be referring to a group of components Manufacturing System

Components, during the 2nd lecture session we will continue discussing with all these system

components. And then in the 3rd lecture sessions we will be bringing in a particular concept

to manufacturing systems referred to as Industry 4.0.



In the fourth lecture session we will be referring to certain Automation Principles and

Strategies for Process Improvement or process performance improvement and in the last

lecture session Automated Production System Framework, there could be many kinds of

framework, at least one integrated framework you must be aware of.
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Now during this lecture session let us focus on Manufacturing System Components.
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You will come to know that what are the activities you are supposed to carry out to run a

production system or a manufacturing system and what kinds of automation you need to

propose if automated system becomes a feasible alternative.

Manufacturing, in general, refers to the approach of carrying out tasks or the jobs that are

necessary for a successful transition from the design to manufacture or production of the

product. With the help of manufacturing system you are converting your design of the

product into a product.

As the design develops, the comprehensive process plans, in different forms are prepared.

The design is chosen; next you check that what kind of process plans you need to develop for

preparing a process plan against a particular part or the component or the product. You have

to follow different types of process planning approaches.

Now, the design team needs to measure the ‘producibility’ criterion, that means, you are

proposing a design; to what extent this design is manufacturable. This is referred to as a

producibility and many a time this is referred to as manufacturability, with the given the

manufacturing systems are you in a position to produce a part as per its design specifications

or not.

The producibility is a criterion or a factor which specifies if the design requirements are

compatible with the capabilities and realities of manufacturing. Sometimes this is referred to

as the quality of conformance-- first you start with quality of design and then you check to

what extent you can have quality of conformance.
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The concept ‘design for producibility’ is also known as ‘manufacturability’. Designing for

producibility is basically referred to as a method for designing a product so that it can be

produced in an extremely efficient and effective manner. Efficient in the sense that as

minimum time as possible, that means, we are referring to manufacturing lead time.

It should be as minimum as possible along with the quality conformance or the specification

conformance; effectiveness means you are producing output and all these outputs is entire

volume of production in terms of the number of units and all these units are conforming to

the acceptable standards or the specifications and with the highest or best level of quality.

This is possible only when the design team is aware of the effects that a design decision may

have on the production processes. One must know if the capability of process or equipment in

product is compatible with the design requirements as established.
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Many time this is referred to as the process capability. The process capability is ability of a

process to produce as per its specifications. Now suppose you want to create an automated

system for monitoring the process capability against each part are going to produce. To what

extent these requirements can be fulfilled by implementing an automated system. A number

of important issues need to be considered at this stage, that means, you have got the design of

the product now you have to ensure that this particular design is manufacturable.

What are the important issues to be considered? First one is manufacturing strategy. While

you maintain a particular strategy manufacturing strategy what are the activities you need to

carry out? Can these activities be made automated?

Through process planning approach, against a particular design, once its bill of material is

known and then what are the different types of parts you are required to produce and for

producing those parts what sort of process plans you have to propose.

You determine this process plan in such a way that what are the processes or the operations to

be carried out their sequences, the types of the material handling systems, types of work

holding devices and the type of the machine tools.

All these the details you have to write in the document. Process planning actually is linking

the design with the manufacturing. Then there is one important issue called process



development, manufacturing process qualification and verifications that you have to

constantly do.

To what extent these activities can be carried out automatically that you have to think of.

Design release and production readiness, those details must be known and the manufacturing

methodologies.
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Improving a company’s manufacturing capability is a difficult long term process that requires

considerable reserves for both expertise and capital, that means in order to improve the

process capability, maybe at this point of time the new machine tool is to be installed for

which capital investment is required.

One of the most popular new strategies in manufacturing is called ‘lean manufacturing’. It is

essentially the Japanese approach which is referred to as the JIT based manufacturing

system-a part of the Toyota production system or TPS. This strategy focuses mainly on the

elimination of wastes.

The automated system may be developed with which the wastes will be identified and the

waste will also be classified. In a typical production system, you find that all these wastes are

due to non-value adding activities.



Wastes in a typical production system are classified under seven categories. The focus is how

to eliminate wastes; you should be focusing on inventory, work in process, inventory should

be as minimum as possible, and material handling.

Your goal is zero material handling and the cost of the quality should be as minimum as

possible. The labour costs and the setup time should be as minimum as possible and the lead

time also should be minimum and the workers skills.

Lean manufacturing strategy provides a way to do more and more with less and less

inventory, human effort, equipment, time and space, while coming closer and closer to

providing the customers with exactly what they.
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Without a well-defined manufacturing strategy, companies can too often look for short-term

solutions. Long range strategic plan that you have to develop here. We emphasize on

identifying and anticipating manufacturing technologies of the future and then you check that

to what extent a particular technology you can adopt, you can utilize this technology fully

only when you opt for an automated system.



Manufacturing is prepared, strategy is prepared for new technologies with the expertise and

equipment early enough to stay ahead of other companies or your competitors.

Manufacturing strategy deals with a number of issues.
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like, future manufacturing technologies and requirements, and what kinds of expertise you

need to have to explore and to use those technologies. Compatibility of the manufacturing

strategy with long range corporate objectives and modernization initiatives.

Long term commitment for continuous improvement of manufacturing and supplier

capability that continuous improvement strategy you have to adopt.

The product and process designs and their effectiveness, we should focus on both product

design as well as the process design. Long term partnerships with suppliers, the supplier base

you have to create. Again a particular design or for a particular of a product you will have to

develop the bill of material.

And then for the parts listed in the bill of material, you have to take a decision whether you

will go for in-house manufacturing with your manufacturing system or for a given part it will

engage one or more suppliers; decision is “make or buy” decision.
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A typical manufacturing plan coordinates the various production planning elements, such as

production readiness and qualification. Without the benefit of thorough manufacturing

planning, major problems may occur when a product is first produced.

These problems include; one is high rework and the scrap rates, that is to be avoided. If you

want to have an automated system, no compromise on quality, missed schedules, you have to

ensure that there will be smooth flow of materials within the production system.

Waiting time will be less or the queuing time will be less. Poor communication, cost

overruns; that means, you have a budgeted cost and the actual one is much higher, much

more than the budgeted one and the degraded product performance. The manufacturing plan

identifies the approach and details of all the tasks that are necessary for accomplish

manufacturing strategies.
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All the critical paths you have to think of between design and production. What are the

different ways the design can be converted into a manufactured product and the task

necessary to assure a successful transition from design to manufacturing?

Whenever you propose a process plan always there is a scope for improvement. You cannot

say that the process plan has become a matured one with no further improvement is possible.

There is no standard plan or the structure or the framework you mention for which you which

is applicable for all products, all manufacturing plans concerned with meeting the cost,

schedule, quality, performance and environmental goals established for all the products.
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You have to declare formally your environmental performance, not only your financial

performance environmental performance.

Now you have to check whether it is effective if you opt for an automated system, whether

from the environmental point of view, performance point of view, whether it is suitable or it

is a feasible alternative or not. An effective manufacturing plan should first be addressed

during early product development.
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What is important is, once the manufacturing plan is developed then you go for the process

development, what are the activities to be carried out, You have to identify the company’s

manufacturing strategies, you have to study the current business environment. Then you have

to develop a detailed manufacturing plan that includes the supplier base and partners of the

company.
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Identifying manufacturing and supplier processes that need to be developed or improved even

the supplier process that is to be looked into. Establishing a comprehensive manufacturability

program, or producibility program that includes design guidelines for manufacturing

capability, manufacturing systems capability methodologies and the processes and their

qualification.
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Now, when you refer to the manufacturing planning or process planning, we assume that any

product has a new manufacturing process, method, equipment or technology that will assume

methodologies of product development.
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Once the manufacturing processes are known, you need to verify whether it is the best one or

not.

Qualification of suppliers, methods, the tools, software and processes is an important task and

in majority of the cases in a typical batch production system, particularly discrete part

manufacturing system, you find that the 40 to 70% of the items listed in bill of material are

basically procured from outside.

Each manufacturing process and supplier is reviewed and verified with respect to his

adequacy to support the program objectives over time. Periodically you have to review the

process plan, again you have to review the corresponding design. Prototypes are used to test

each manufacturing process for verification of performance parameters. This is a part of the

product development process. For a new product development process, you have to check to

verify whether the tolerances, the costs for the life cycle time and the quality these are

acceptable to you or not.
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The documentation such as production procedures and test requirements are verified. First

thing you must know that databases are to be created and for different activities you carry out

once the databases are known; obviously, appropriate documentation system or management

information system is to be developed.

The process begins with the manufacturing plan. The process of qualification and verification

requires the coordinate efforts of all members of the design team.
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It is a group activity and once the final design is approved then it is released to the

manufacturing only when it is certified that the design is matured or production readiness.

This is the condition to be implemented before a particular manufacturing system.

So, convert it into a 100% automated systems like FMS; but first you have to check whether

the design is matured or not, this is an important event for any company.
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Many companies have their own guidelines. The timing of design release is very important.

One shortcoming in this respect arises. When a design is released according to predetermined

schedule requirements rather than it is technical progress. This is sometimes referred to as the

design maturity.

(Refer Slide Time: 30:13)

Now you have to check whether the conditions you have created in your production systems

are the best one. For starting the production system and continue with the production system

and it is assumed and assured that there will be smooth flow of materials within the

production system.

The technical risks involve is also to be considered, not only the business risk but also the

technical risk involved in the design allows management to schedule realistic delivery and

design release dates.
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There are many other activities while you build up your manufacturing strategy, while you

select a manufacturing strategy, while you make the manufacturing plan or the process plan.

Particularly one very important consideration is that whether the design is matured one and

once it is certified that it is a matured one, then you concentrate on the manufacturing and

you make a proper plan documentation and then you may think of to what extent creating an

automated system is feasible. We are emphasizing is that there must be a total systems

approach.


