Chapter 3 Part 3
Work Cell and Robot Programmin

| § 4
UTM

www.utm.my innovative e entrepreneurial e global 1



www.utm.my

g
i
|
g
1
{

innovative e entrepreneurial e global

|



UTM

Industrial Robot

www.utm.my

innovative e entrepreneurial e global 3



U7
U I]UI Contents:
“;‘9"./ TexnoL 00 $7  UNIVERSITI TEKNOLOGI MALAYSIA |

A Work Cell Controller Programming

A Programming Sequential Cell Activity
A Robot Language Development

A Language Classification

A Robot Program Fundamentals
I V+ Programming Language
I Program Creation, Location Creation
I Creating and Altering Programs
I Motion and Cycle Times
I Relative Locations
I Sample Programs

www.utm.my innovative e entrepreneurial e global 4



1. Work Cell Controller Programming

The 3 categories of work cell control softwar

I Software Developed thouse
I Application Enabler Software
I OSI (Open System Interconnected) Solution
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@ UTM 1. work Cell Controller Programming
o) - Software Developed In-house

A Written by end user using C or VB.

A Advantage; provide opportunity for tight
Integration of information and data.

A Disadvantage development time and cost is hig}
iInability to change the software easily when the
cell hardware or configuration changes.
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8 - Application Enabler Software

A Enabler software provides a set of software productivity tools for
development of control programs for CIM cells.

A Products such aBlantworksfrom IBM, Industrial Precision Tool Kit
from HP etc. help reduce the difficulty in developing cell control a
management applications.

A The enablers have a library of driver programs to permit exchang
data and information.

A In addition, they offer LAN and serial data communication suppol
etc.

A Advantage; tenfold improvement in cell control and ease of
program development.

A Disadvantage the cell control is tied to a third party software
solution.
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) OSI Open System Interconnected) Solution
§ (Open Sy )

A MMS (manufacturing message specification) is most of
used. It is an ISO 9506, for network communication
between intelligent devices in a production environmen

A MMS has 3 parts: service spec, protocol spec, robot
Interface & protocol spec.

A Advantage; MMS is a common communication standar
not a third party vendor.

A Disadvantage only a limited number of equipment
vendors agreed to support the standard.
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O UIM ; programming sequential Cell Activity
%

In most applications, sequential control Is
performed by PLCs.

In some cases, the robot controller provides the
control function.
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Sequential programming languages:

A Ladder logic used with PLCs

A Instruction listc based on assembly language
A Structured textc similar to C

A Sequential function chax a structured language based
on the French GRAFCET language

A Function block diagramslooks like electrical schematics
with ladder logic elements
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3. Language Classification

AProgramming Levels

A
A
A

_evel 1 Joint control languages
_evel 2 Primitive motion languages
_evel 3 Structured programming languages

A

_evel 4 Taskriented languages

AlndL

stry practice

AManual leadthrough programming
APowered leaethrough programming
ATextual languages
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3. Language Classification

Level 4

Level 3

Level 2

Level 1

Taskoriented languages

D

l

Structured programming
languages

|

Primitive motion control

Joint control languages

Place workpart A on Tray 1

If angle eq alfa then
begin cycle
X
X
X
else

Approach pickup, 100
Moves pickup
Departs pickup, 100

Move Joint 1 120
Move Joint 2 45

Programming Language [Levels
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3. Language Classification

Brief Survey on Programming Languages by Level

Origin Level2 Level 3 Level 4
ABB RAPID
Adept V

V+

Cincinnati Milacron T3
GMFanuc KARL
IBM AML, AML/E AUTOPASS
Kawasaki AS
McDonnell Douglas MCL
Panasonic PARL-1
Rhino RoboTalk
Sankyo Sankyo language
Seiko DARL Il
Unimation VAL VAL I
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3. Language Classification

Industry practice

Manual leadthrough programming

Powered leaethrough programming

Textual languages

innovative e entrepreneurial e global 14



3. Language Classification

Manual leadthrough programming

requires the programmer to physically hold the robot arm and-end
effector, and manually move it through the desired motion cycle.

A down sized model of large and heavy robot is used to manipulat
the motion. Teach buttons located near the wrist, are depressed al
the brakes will be released to enable robot movement for teaching

the robot.
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3. Language Classification

Powered leaethrough programming

Most commonly implemented today.

Teach pendant/ teach box is used to power drive anc
control the robot joints. The motion points are stored
the memory for playback during the work cycle.
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