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What 1s Process Planning?

Methods and tools for getting
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Machining Process

Process plan determines:

= Sequence of operations
* Resource required

- machines

- tools

- fixtures
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Contents
= Introduction
= Phases of process planning
= Interpretation of part design data
= Selection of mamufacturmg processes
= Selection of machines, cuthing tools, and fixtures
* Machining optimization
* Decomposition of the material volume to be removed
= Selection of manufacturing features
= Generation of precedence constraints

* Process plannmg shell
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Process Planming: Overview
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Question:
Iz process planmmp domam dependent?

Answer:

Yes, the domam kmowledpe on the process
domain, e g machimng, assembly, semiconductor
process, etc.
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Phases of Generative Process Planning

Thazs= T Saolotion
Mamiber Phase Name Appraack
1 . Imtespretation of part desion data EB
. Recommendation of miE proceszes EB

3 Recommendation of mackiee:, tools, EB
and fixhares
4 Process optimization OPTEE
3 Decomposition of manafactaring EB
- features _
& Selpction of manufacturns features OPFTEB
T Ceneration of precedsnce constraints EB
2 Sequencine mamifachming feahores OFTEB

R H- kniwledge-nased appenach
CIF 1K H: apimizagion and kmowledge-hased approach
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Basic approaches to automated
process planning:

= Varant appreach (GT based)
= Generative approach
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Features

1. Form feature: a seometric feature of interest to the desizner,
zuch az a slot, hola, and 20 on.

2. Basic form feature: refers to the hasic geometric featurs
of a part, umally of the :ams az the raw matenal,

3. Subfeature: a form feanmre defined for a hasic feature, such
as zlot, hole, and so on.

4, Machiming feature: a vohuns of material to be removad to
produce a form feamre.
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Features
(contimed)

5. Basic machiming feature: a vohume of material to be
removed from the raw material to obiam a basic form featars.

6. Elementary machiming feature: 2 volume of material
obtamad by decomposing the basic machming faaturs, or
a volume of material that corresponds to 2 particalar
subfeaturs that 1= not decomposable.

7. Machiming feature: consists of one or more elementary
machimme features that are ramovabla in a3 :ingle tool paszs.
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Discussion of Process Planning Phases

1. INTERPRETATION OF PART
DESIGN DATA
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Sample Form Features and the Corresponding

Machining Features
Geometry Form featare MAMuchining featare
===
Plane= Block
F—
Hal= Crlinder
e— ]
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Enowledge-Based Feature Eecognition

Fule 1
IF a2 hole anirance face exisiz
AWD the face adjacent to the snirance is cvlindrical
AND the next adjacent face is a plans adjacent
io the cyimder
THEM the festure iz a simpls blind hole

Foam: feature
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Methods of Features Eepresentation
and Recognition

= Syntactic pattern recognition
= State transition diagrams

= Decomposition approach

2 Enowledge-baszed approach
= Constructive solid approach
= Graph based approach
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Graph Based Feature Recognition

aomety

AAG

Loncaye

Step

Example: Rule for the recognition of a pocket

IF the zraph is cyclic

AMND it has exacthy one node with the munber of incident
0 arcs equal to the total munber of nodes - 1

AND each other node iz incident to exactly 3 arcs

THEXN the corresponding feamre iz a POCEET
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Example: Manufactiring features jointly with
dimenszions and tolerances
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