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Basic stages in Manufacturing
1. Product research and development

2. Production planning and tooling

3. Manufacturing (production)

4. Marketing & sales



1. Basic Stages in Manufacturing

Stage 1 : Product Research and development –

Product design

Entails developing the product concept into a 

physical product in order to ensure that the product 

idea can be turned into a workable product.

– Generating product idea

– Conceptualizing the idea and defining the problem

– Back ground research on the idea

• Patent search

• Consumer research and market research

• Feasibility studies and preliminary cost estimates
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Stage 1 : Product Research and 

development – Product design

• Think of a PRODUCT…..that appeals to 

you…..

 Does it appeal because it looks good?

 Helps you do something not possible before?

 Is fantastic value for money?

 Improves your quality of life?
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Methods of Generating Ideas

1. Direct search

 To effectively tap external idea sources, 

information collection of what’s out there

2. Exploratory consumer studies

 Observing how people use the product already

 Activity & product analysis – what problems do 

the consumers have can they be solved with 

new or improved products?
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Methods of Generating Ideas

3. Technology information forecasting

– Careful projection and monitoring of trends in all 

environments.

4. Consumer engineering

– Look at consumer markets and match engineering to 

meet the needs of a particular market segment.

5. Creative group method/brainstorming

– Encourage individuals to draw upon their personal 

knowledge, to develop creative solution

6. New product idea stages

– Concept, prototype, product.
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Idea Sources

• Market needs and user solutions

– Marketing, sales persons

• Technological developments

– Can present new opportunities to meet 

consumer need

• Improvements in engineering and 

production

– Often as a result of R & D
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Idea Sources

• Inventions and patents

• Competitors actions and other firms

• Management & employees.
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What is a Concept

• A concept is

– Something conceived in the mind

– An abstract or generic idea generalized from particular 

instances

• A design concept is an approximate description 

of the technology, working principles and form of 

the product.

• Concept can be represented in

– A rough sketch, or flow diagram

– A set of calculations

– A prototype

– Textual descriptions
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Problem Clarification

• Collect customer needs

• Establish 

– Requirements

– Objectives – an objective is a desired feature 

or characteristic of the designed system or 

artefact

– Constraints – a constraint is a mandatory 

requirement (mandatory objective) to be 

fulfilled

10



Patent Search

• Intellectual property

– Any patents, trademarks, copyrights, or trade 

secrets held by the entrepreneur

• Patents

– Once product is designed, patent it!!

• Disclosure document

– Statement by inventor disclosing intent to 

patent idea

• The patent application

• Registering the trademark
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Example of patent search
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Consumer & Market Research

• Market definition - Who will buy your 

product?

– How many potential customers are there?

– What are their characteristics?

– How do you know what they want?

– How well does your product fit the needs?

– Why do they want your product?

– What are they prepared to pay?
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Importance of 

Market 

Research



After two years
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Avoid Mismatch

• Product development
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1. Basic Stages in Manufacturing

– Approval of product idea

• Preliminary designs

• Preliminary drawings

• Construction of first prototype or model

• Testing of prototype

• Revising prototype

• Final testing and approval of prototype

• Completion of production (working drawings)

– Approval of final prototype for production

• Patent application

• Release of production drawings
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Vehicle Crashworthiness design
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Vehicle crash tests
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Product Quality problem
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Product quality problem
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Product quality problem
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1. Basic Stages in Manufacturing

• Stage 2 : Production Planning & Tooling

– Production planning

• Cost estimates

• Routing & scheduling

– Material planning

• Specifications

• Acquisitions

– Tooling planning

• Selection

• Construction
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1. Basic Stages in Manufacturing

– Facilities planning

• Installing

• Layout

• Material handling

– Manpower planning

• Hiring

• Training

• Retraining
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1. Basic Stages in Manufacturing

• Stage 3 : Manufacturing (Production)

– Initial pilot run

– Make necessary changes

– Full production schedule

• Stage 4 : Marketing & Sales

– Advertizing

– Warehousing

– Transportation

– Sales
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Factors influencing Success or Failure 

of a Product or System

Product 
Function

Sales 
Related

Production 
& Product 

cost

Product 
Design

Business

Production

Materials
Manufacturing 

Process

Facilities

Product 
form

Target 
market

Product 
promotion

Price

Cost/Risk

Planning/ 
Scheduling

Distribution 
Coverage
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Question

30

Explain the major activities at the production planning

and control stage of product development

Terangkan aktiviti-aktiviti utama di peringkat perancangan

dan kawalan pengeluaran bagi proses pembangunan

produk.


