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MODULE - ¥

Product Design

Definition of Product Design

Product design deals with conversion of ideas
into reality which aims at fulfilling human

needs.

for example: Swiss Army Knife

e By evolution

| Design |

By Innovation

for example: Implementation of laser beam




Product design

considerations

P

hysical realizabilaty

design should be convertible into material goods or, service

Financial feasibility

operation of designed producing and distribution the goads
must be financially supportable

[ Design criterion Optimality ]~
]

design judgments include the consumer, the producer, the

distributer and his own
Design Process

Design is an iterative problem solving process T

[ Reduction of uncertainty ]~

design results in a transition from uncertainty, about the
success or, failure of a design towards certainty

Bases for decision i»

design project is terminated when it is obvious that its failure
calls for its abandonment

desgn is continued when confidence in an available design

|
| design must be in response to individual or, social need

~[ Economic worth wholeness

T design must have a utility to the consumer

~| Optimality

design concept must be optimal amongst the available attentive

design concept must be optimal among all possible design
proposal

~| Morphology

Design is progression from the abstract to the concrete

morphology gives a chronologically horizontal structure to a
design project

| Sub problems

solution of the original problem is dependent on the solution of
the Sub- problems

~[ Economy worth of evidence ]

design must be balanced by the worth of the evidence, which
affects the success or, failure of the design

*[ Minimum commitment ]

design commitments which will fix future design decisions must
not be made beyond

solution is high enough
Communication

design is a description of an object and prescription for its
production and having universal language




Primitive need

Phase-I
™ Feasibility Study
Phase-II
Preliminary Design
!

Phase-IIT
E— Detailed Design

v
Phase-IV
Planning for Production

Phase-V
Planming for Distribution

*

Phase-VI
Planning for Consumption

v

Phase-VII

Planming for Retirement




Product Planning

product planning process

takes place before a product development
| project is formally approved, before substantial
resources are applied and before the large
development team is formed

is an activity that considers the components

(portfolio) of projects that and organization

might pursue and determines what subset of |—

these projects will be pursued over what time
period

actuate ensures that product development
projects support the broader business strategy
of the company




| What product development projects will be
| undertaken?

2. What mix of fundamentally new products,
— platforms, and derivative products should be

kept in MIND | [ Pursued

3. How do the various projects relate to each
other as a portfolio?

| 4. What will be the timing and sequence of the
projects?




Product Development

Each of the selected projects is then completed by a product development team. The team needs to know its
mission before beginning development.

What market segments should be considered in
—1 designing the product and developing its
features?

What new technologies (if any) should be
incorporated into the new product?

critical questions are included in
a mission statement —

What are the manufacturing and service goals
and constraints?

S

— What are the financial targets for the project?

What are the budget and time frame for the
project?




Type of product Development
Projects

~[ New product platforms

This type of project involves a major development effort to
create a new family of products based on a new, common
platform. The new product family would address familiar
markets and product categories.

~[ Derivatives of existing product platforms

These projects extend an existing product platform to better
address familiar markets with one or, more new products.

— Incremental improvements to existing products

These projects may only involve adding or modifying some
features of existing products in order to keep the product line
current and competitive. Product life cycle (PLC) is one
conceptual tool which helps to analyze the requirement,
growth, maturity and decline.

— Fundamentally new products

These projects involve radically different product or, production
technologies and may help to address new and infamiliar
markets. Such projects inherently involve more risk




VValue Analysis

» Value analysis is defined as an organized creative approach, which has for its purpose the efficient
identification of unnecessary cost i.e, cost which provides neither nether quality nor use, life, appearance or,
customer features”.

> A Product or, service is generally considered to have good value if that product or, service has appropriate
performance and cost.

Value Analysis

[ ]
Value is increased by increasing performance, if Value is always increased by decreasing cost,

the customer has needs and wants, and is (While of course, maintaining performance)
willing to pay for more performance.

Nature and Measurement of Value can be perceived as the ratio of the sum VALUE =5(+)/5()
Value of the positive and negative aspects of an object _




Steps in Value Analysis of Job
Plan

~[(i) Information step ]

\ Record of all the relevant information pertaining to the
problem is done by individuals or by groups of any number of

persons.

— (ii) Analysis step

In the analysis step, extensive essential “function” thinking is

developed. Functions are “evaluated” and problem setting is
made precise; functions are separated for single study and
then they are grouped as needed for best solutions.

*I (iii) Creativity step

When there is a problem to be solved: “Creativity is more
important than knowledge”. Having acquired understanding and
information, we have laid the foundation for the application of
various techniques, to generate every possible solution to the
overall problem involved, to the part of problem, and to the
individual problems.

| 1. provide logic |

\

2. communicate emotionally in credible terms |

3. Identify new types of knowledge needs |

|| 4. Provide research techniques that will find that knowledge efficiently |

5. Cause creativity that will usefully combine the knowledge from diverse sources I

~| (iv) Use preliminary judgment

Select the approaches that show so much promise than it is
believed. They should be thoroughly studied, extended and
judged.

—

(v) Evaluation

\-I This phase is a feasibility and cost analysis phase.




Value Analysis Tests

~[ 1. Does its use contribute value? |

[ 2. Is its cost, proportionate to its usefulness? }—

~[ 3. Does it need all its features? J

‘ 4. |s there anything better for the intended use? }—

{ 5. Can a usable part be made by a lower cost method? ]

[ 6. Can a standard product be found, which will be usable? |-

<[ 7. Is it made on proper tooling, considering the quantities used? ’

‘ 8. Do material reasonable labouur, overhed and profit total its cost? —

{ 9. Will another dependable supplier provide it for less? ’

10. Is anyone buying it for less? }*




Product Specification

Product Specifications

The term product specifications mean the
—| precise description of what the product has to

average time to assemble

x

Less than 75 seconds




Four steps establishing the

target specifications




Five steps refining the target

specifications




Rolle of Computer in Product Design

1. Geometric modeling. I

2. Engineering analysis. ‘

Role of Computer in product
Design (CAD)

3. Design review and evaluation. ’

4. Automated drafting. ]

1. Geometric modeling.

In CAD, geometric modeling involves computer compatible mathematical description of the geometry of an
object.

In geometric modeling, the designer constructs the image of the object on the CRT screen of the interactive
computer graphics system, by inputting three types of command to the computer.

1. The first type of command generates basic geometric elements such as prints, lines and circles.

2. The second type of command is meant to accomplish translation scaling (size change), rotation or, other
transformations of the elements,

3. The third type of command joins the various elements to give the desired object.

During the above process, the computer converts the commands into a mathematical model, stores it in the
computer data files and displays it as an image on the CRT screen.
2. Engineering Analysis

In the formulation of any design project, some sort of analysis is required. The analysis may be stress-strain
calculations, heat transfer computations or, the use of differential equations to described the dynamic behavior of the



system being designed. The computer can be used to assist in this work. CAD/CAM systems can be interfaced to
engineering analysis software to test a given product design.

Probably the most powerful analysis feature of a CAD system is the finite element Method (FEM).

3. Design Review and Evaluation —

Checking the accuracy of design can be accomplished conveniently on the graphics terminal. Semi- Automatic
dimensioning and tolerancing routines which, assign size specifications to surfaces indicated by the user help in
reducing the possibility of dimensioning errors. The designer can zoom in on any details and closely scrutinize the
magnified image. Animation helps in checking kinematic performance of like mechanisms without resorting to
pinboard experiments. Gear simulations can be carried out and tooth contact analysis can be done. Interference
checking of shaft hole assemblies and the link can be done.

4. Automated Drafting —

This procedure results in saving a lot of time and labor. Computer aided drafting is known as the design
workstation. The CAD work station is the system interface with the outside world. A good CAD workstation must
accomplish five functions. It must have—

1. Interface with the central processing unit of the computer.
2. Generate a steady graphic image for the user;

3. Provide digital description of the graphic image.

4. Translate computer commands into operating function; and
5. Be user friendly.



Process Planning

Process planning is the systematic determination of method or, process by which the product is to be manufactured
economically and competitively within the limits of design specification laid down. It consists of devising, selecting
and specifying processes, machine tools and other equipment to convert row materials in to finished product.
Process planning is on intermediate stage between designing the product and manufacturing it.

Factors of process planning

1. The functional requirements of the product

2. Volume of output

3. The necessary operations and their sequence

4. Tools and equepmant necessary

5. Estimated manufacturing cost for producing the product

6. Requirement of tools. labour etc.




Concerns of process planning

(a) Determination the manufacturing process,
sequence of operations, equipments tools and
labour required for the production of a
component or a product

(b) Coordinating the effort of all factors in manufacturing the product.

(c) To finish a guide to use the existing or the proposed facilities.




Functions of process planning

1. To determine what parts are to be
manufactured and what part to be purchased
from outside.

2. To determine the most economical manufacturing process to be used.

3. To determine the sequence of operation to be performed on each component.

4. To determine the blank sizes of materials in process.

5. To prepare materials list for all components
of product to invade the purchasing of row
materials.

6. To determine, select and initiate the order for
purchasing the equipments/ machine tools
needed to manufacture the product.




