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Computerized Manufacturing Planning Systems

1. Computer-Aided Process Planning- represents the link between
design and

manufacturing in a CAD/CAM system.

2. Computer Integrated Production Planning Systems

3. Material Requirements Planning

Distinguishing Process Planning and Production Planning Process
planning is concerned with the engineering and technology issues
of

how to make product and its parts. What type of equipment and
tooling are

required to fabricate the part and assemble the product.

Production planning is concerned with the logistics issue of
making the

product. After process planning has determined the technical
details, product

planning is concerned with ordering the material and obtaining
the resource

required to make the product in sufficient quantities to satisfy
demand for it.

Manufacturing Engineer and Process Planning Based on the
planners knowledge, skill and experience, the processing steps

are developed in the most logical sequence to make part.1.
Interpretation of design drawings. Analyzed: materials,
dimensions,

tolerance, surface finishes etc.

2. Processed sequence. a brief description of all processing
steps must be

prepared

3. Equipment selection. develop plans that utilize existing
equipment in the

plan, otherwise must be purchased or investment in new
equipment

4. Tools, dies, molds, fixture, and gages.

5. Methods analysis. workplace layout, small tools, hoist for
lifting heavy part,

even hand and body motion etc.

6. Work standards. set time standard for each operation

7. Cutting tools and cutting conditions. reference to standard
handbookrecommendations

Why Computer-Aided Process Planning?1. It can systematically
produce product accurate and consistent process plans.

2. It can reduce the cost and lead time of process planning

3. The skill requirements of process planners are reduced.

4. It results in increased productivity of process planners.

5. The application programs such as cost and manufacturing lead
time estimation

and work standards can easily be interfaced.

A computer-aided process planning framework
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Process Plan information flow

Ingredients of Process Planning

-The task of process planning is to translate design data to
work instructions toproduce a part or a product. This implies that
process planning should interact

directly with the information presented on the workpiece drawing
and the bill of

materials. They start with the selection of raw material and end
with the

completion of the part.

-The form of the raw material used depends on the part and the
manufacturing

process. The raw part may have almost any shape. It is usually
designed such

that the metal cutting or forming operations to produce the part
are kept to a

minimum.

-The most common forming processes are turning, boring,
drilling, milling,

grinding, broaching, punching, bending, forging, sintering,
electro-discharge

machining, and chemical milling. With computerized process
planning anattempt is made to automate the planning function and to
reduce the

nonproductive residence time for a part in a factory.

-A planner usually tries to minimize the manufacturing cost or
time. However, this

may not be possible in every case, since there are many parts
competing for the

same machining resources. Thus the planner has the additional
burden of

investigating manufacturing alternatives to utilize idle machine
tools and to

search for short material flow routes.

-With an automated planning system the computer can be given
decision rules to

generate the process plan. For this purpose it must have access
to the central

manufacturing data base, containing information on customer
orders,

engineering specification, available machine tools, and
manufacturing processes.

It may also contain optimization rules to utilize the plant
resources fully.
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Overview of Manufacturing ProcessesTurning Operations

Various parameter estimation equations for some lathe
operations

Drilling Operations: Various types of drills and drilling
operations
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Milling Operations: Parameter estimation for various milling
operations.

Grinding Operations: Parameter estimation for horizontal and
vertical surface

grinding.

Surface roughness obtained from different manufacturing
processes.
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Typical manual Process PlanningRoute sheet: the sequence of
processing and assembly steps are documented on a

form which lists the production operations, machine cells or
work stations where

each operation is performed, fixtures and tooling required, and
the standard time

for each task.

Requirements for Process PlanningA planning sheet used to
produce a workpiece. It should contain different types
ofinformation.

A. the heading identifi es the planning sheet

1. Important data, such as part no. part name etc.

2. The number of pieces to be manufactured

3. Any significant signatures to verify its contents

B. workpiece-related information

1. Identifies the part

2. The drawing

3. The classification

4. The part family5. Physical parameters

C. the oper ation nu mber and descri ption

1. The machine tools to be used

2. Tools

3. Setup and operation times
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Functions of the process plan

Process planning effort by different industries
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Average process planning activities of Figure above

The Process Plan: The selection of a process planning method
depends on the part

spectrum and on the internal structure of the manufacturing
organization. The

process plan contains a great number of different parameters;
one should

distinguish among three different types of parameters.

1. Parameters specific to a part

2. Parameters entered periodically, such as material cost,
manufacturing cost, and

so on.

3. Parameters automatically generated by the system

-With theautomatic process planni ngsystem the number of
parameters specific

to a part should be kept to a minimum. Otherwise, the system may
be burdened

with too many input errors. The majority of the source data for
the process plan

are recorded onthe drawing and the bill of materials. To
automate the system, it

should be designed in such a way that these data can be readily
accessed.Three approaches:

Retrieval CAPP System

Generative CAPP System

A hybrid system consisting of generative and variant process
planning

1. Retrieval CAPP System - based on the principles of group
technology and

parts classification and coding. With these systems, a standard
process plan is

stored in computer files for each part code number. The standard
route sheets

are based on current part routings in use in the factory, or on
an ideal plan that

is prepared for each family. The development of the data base of
these process

plans requires substantial effort.
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The database must contain the following files:

Manufacturing equipment of the plant

Available manufacturing processes

Part spectrum to be manufactured

Tool description

Manufacturing times

Manufacturing unit costs2. Generative CAPP Systems - Instead of
retrieving and editing an exiting plan

contained in a computer data base, the system creates the
process plan based

on logical procedures similar to the procedures a human planner
would use.

Several ingredients required in a fully generative process
planning system:

The technical knowledge of manufacturing and the logic that is
used by

successful process planners must be captured and coded into a
computer

program- called knowledge base.

The geometric model of the part that is developed on a CAD
system during

product design or a GT code number of the part that defines the
part

features in significant detail is needed to be computerized
in

computer-compatible form.Simplified generative process planning
activity

Activity 1: Raw Part or Blank Selection1.The raw part or blank
from which the finished work-piece will be made is

selected

2.Determine the machining allowance - the system must know the
permissible

machining allowance for each material-machine combination.

Activity 2: Determination of Process and Machining Sequence

1. Determine the type of process to be used

2. Determine machining elements needed to generate the final
contour of the part

3. Knowledge of the processes and possible manufacturing
sequence is obtained

from the process master file4. Data on part number and part
description are entered into the computer and with

the help of these a suitable process and manufacturing sequence
are determined
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5. Supplied with manufacturing cost data and possible equipment
to be preferred

6. Investigate manufacturing alternatives, material flow routes,
and to do part

grouping to use common processes

Activity 3: Machine Tool Selection - This activity is actually
very close related

to the activity that determines the process sequence.

1. The main source of data is the machine tool master file
describing all available

machine tools in the plant.2. Typically for selecting a
machining process the workpiece is regarded as a

composition of unit machining surface.

3. For each process or machine tool there should be a process
capability file and

contain several of the following parameters:a.Types of surfaces
and dimension that can be machined

b.Workpiece material and initial condition

c. Types of machining operations and machinability data

d.Types of tools and tool approach directions

e. Obtainable tolerances, surface finish and form geometry

f. Setup and machining times and cost data - Accuracy and
surface finish

become very important parameters.Activity 4 Tool and Fixture
Selection

Activity 5. Calculation of Manufacturing Times, Feed, and
Speeds

Activity 6. Calculation of Manufacturing Costs

Decision table methodology A decision table is tabular method
for expressing the actions that should

follow if certain conditions exist. This technique permits the
representation of

many logical if-then expressions in a compact, structured
manner.

Four major components of a decision table are presented.


	
7/27/2019 Computerized Manufacturing Planning Systems (
Computerized Production)

10/15

The upper half of decision table contains the decision
conditions, which are

expressed as condition stubs and entries. The condition stubs
are the criteria

that the decision maker wants to apply in the decision process.
The condition

entries are the responses for each condition stub.

The bottom half of a decision table contains the actions that
are to be taken

when the specified conditions are satisfied. The components are
action stubs

and action entries. The stubs denote all actions that can be
taken, and theentries designate the specific actions to be taken
for specific conditions.

Example of a decision table, investigate

What logic is required to determine which of two process plans
was

created first? Assume that the date of creation is one of the
data

elements recorded on each process plan. Let D1 and D2 represent
the

creation dates for process plans 1 and 2, respectively.

The open-ended decision table allows access to other decision
tables. For

example, the action Errorin about figure might be replaced by Go
to error

table,which might control the printing of error codes in a
computer program.

Open-ended tables allow a complex decision involving many
conditions to be

broken down into a series of smaller decisions. A decision table
can be converted into a structure known as a decision tree.

Each decision tree, composed of a root, branches, and nodes, is
a type of graph.

The starting point is called a root; each tree should have only
one root. A

branch can have one of two logical values, true of false.
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An example of CAPP System for US Army by the United Technologies
Research

Center named CMPP (Computer Managed Process Planning)

It is a generative system capable of automatically making
process decisions.

An extensive interactive capability is provided which permits
the use toexamine and modify a process plan as it is developed.

This system can be used to plan the fabrication of cylindrical
parts involving

processes such as:

1. Turning, grinding, and honing

2. Broaching. milling, electrical discharge machining, and
drilling used toproduce flats, slots, holes, gear teeth, and other
noncylindrical features

on a cylindrical part.
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3. Plating, heat treating, and other nonmachine-oriented
operations

performed on parts without consideration of cylindrical
restrictions.

CMPP System Overview

CMPP Interactive Display

Process Decision Model (PDM) Illustrated
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Selection of Machine Tools

CE
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Determining Machining Conditions and Manufacturing Times
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