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Foreword (This foreword is not part of American National Standard ANSI/RIA
R15.05-2-1992.)

The information contained in this foreword should not be considered part of
the standard. It has been included for clarification and guidance purposes
only.

This standard is intended to provide meaningful technical information to
help robot users select the best robot for their specific applications. |t
defines the most important path-related performance criteria and a method
for evaluating these criteria. These criteria are. relative path accuracy,
absolute path accuracy, path repeatability, path speed characteristics and
cornering deviations. These are felt to represent the best indication of the
overall path-related performance of industrial robots.

In order to achieve this means of relative comparison of robots, standard
test conditions and standard test paths are used. The results do have limi-
tations and should be supplemented with additional engineering informa-
tion when considering detailed systems specifications and designs

The concept of “Performance Classes” is also used in a similar manner as
originally introduced in ANSI/RIA R15.05-1-1990. These Classes are used
to determine the robot performance when used at rated capacity, to opti-
mize maximum cyclic rate, to optimize path control or optimize other spe-
cific criteria important for certain applications

Additionally, in order to facilitate comparisons of like robots, standard test
loads and load offsets are used in a like fashion similar to those originally
introduced in the ANSI/RIA R15.05-1-1990 standard

This standard is not a safety standard and, therefore, does not directly
address the satety issues related to robot performance and operation It is
the responsibility of whomever uses this standard to consult and utilize
appropriate safety standards and health practices

Care should be exercised in the interpretation of the resulits determined by
this standard. Many of the parameters as measured using the guidelines
described in this standard may change during the life of the robot The
manufacturer should be consulted regarding performance warranties cov-
ering the life of the robot.

Use of industry standards, including this standard, is voluntary. The
Robotic Industries Association makes no determination with respect to
whether any robot, manutacturer, or user is in compliance with this stan-
dard

Suggestions for improvement of this standard are welcome They shouid
be sent to Subcommittee R15.05 — Performance, Robotic Industries
Association, P.O. Box 3724, Ann Arbor, M| 48106.

This standard was processed and approved for submittal to ANSI by the
RIA standards Approval Committee, using the accredited organization
method At the time the standard was approved, the RIA standards
Approval Committee had the following members

Organization Represented Name of Representative

A O Smith/Automotive Products Company Richard R Lefevre
ABB Robotics, Inc Mark L. Hornick
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Organization Represented Name of Representative

Aluminum Company of America .........cccceeevvins veviiniiennnn, Howard Kutcher
Kenneth Lauck

Boeing Commaercial Airplane Group .................... eeeereenreas Craig Battles

Caterpillar ...coeeeeereeeeieee e Ken Bixby

CIMCORP Precision Systems .....c.ccoevevvinniiiiiniin e Albert J. Sturm, Jr.

Data Instruments, INC. c..oiviiiiiiiir e e e Roberta Nelson

Deneb RODONCS....oovvviviieiiveeee e Victor Rhoder

FANUC Robotics North America, InC......c.oovviiviiiivinniiiicnneens Hadi A. Akeel

Marc Leopold (Alt.)

Ron D. Massar (Alt.)
Steve Walsh (Alt.)
Michael Wodzinski (Alt.)

Ford Motor COmMPaNny .....cevvvvvinieriiiiiecieniiinireeeis s eneneae e Neal Laurance
General Motors Corporation............ccciiiviie s Larry J. Morel
IBM Corporation ........ccooccoeoemiiminiiericiiniene i eneceeeeenne e Jerry Quint

Robert L. Hooper, Jr. (Alt.)
KOHOL Systems, INC....ccooiiiiericiiiiiieie e Vernon L. Mangold, Jr.
Lehigh University..........cccooniiinnnn e, N. Duke Perreira
National Electrical Manufacturers Association.................... Frank K. Kitzantides
Olflex Wire and Cable...........cccoveviiiiiiiiiiiiiiiiiii i Peter Deschner
Panasonic/MIERL ........ccccocc von v it vl e, Akira Numata
Robodyne Corporation e .. ...Joe Alvite
Robotic Industries Association ..... . ... e e . .James A Peyton
Sandia National Laboratories... .. RN . . ..Ben J. Petterson
Seiko Instruments (USA), Inc . e+ we + ... Michael T McCraley
UMI Micobot, Inc. .......... .. s e eieei i e . ...George Emanoil
University of Southern California ... ........ . ... Mansour Rahimi
University of Tennessee .. ........ . .... .. - .... Stanley E Becker

Subcommittee R15.05 had the following members at the time it processed
and submitted this standard to ANSI for approval as an American National
Standard.

Tom Helzerman, Chair
Steve Walsh, Vice Chair

D. Scott Ackerson
Nicholas Dagalakis, Ph.D.
Stefan Larsson

Eugene Rivin, Ph.D

Mark Saberton

Albert Sturm

Jim Wells

Michael Wodzinski

Administrative services were provided by James M. Prange, James A.
Peyton and Sharon A Myers of the Robotic Industries Association Figures
courtesy of Ford Motor Company, Metron, Inc , and FANUC Robotics, North
America, Inc.
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AMERICAN NATIONAL STANDARD

ANSI/RIA R15.05-2-1992

American National Standard

for Industrial Robots and Robot Systems —

Path-Related and Dynamic

Performance Characteristics —

Evaluation

1 Scope, purpose, and exclusions

1.1 Scope

This standard is intended to facilitate under-
standing between manufacturers and users of
industrial robots and industrial robotic sys-
tems. It defines the fundamental dynamic
path-related performance characteristics and
provides a method to quantity dynamic perfor-
mance. Included in this method are perfor-
mance classes, standard test paths and stan-
dard test loads Means of measuring these
performance criteria are not described in this
standard. Specific application testing is not
addressed.

No attempt has been made to address orien-
tation errors directly. The effects of such
errors are indirectly measured through the
use of axial and radial offsets Orientation
errors will result in deviations in the position
of the measurement point

This standard is not a safety standard and
therefore does not directly address the safety
issues refated to robot performance and oper-
ation. It is the responsibility of whomever uses
this standard to consult and utilize appropriate
safety standards and health practices.

NOTES

1 For the purpose of the remaining clauses of this
standard, the term robot will mean industrial robot
or industrial robotic system

2 The use of ANSI/RIA R15.05-1-1990 in con-
junction with this standard is recommended

1.2 Purpose

The purpose of this standard is to provide
meaningful technical information that robot

users can apply in the selection of the proper
robot for their specitic applications.

This standard has been developed to provide
information which can facilitate the compari-
son of the performance of different robots.

1.3 Exclusions

This standard applies to the dynamic path-
related performance of robots only and is not
intended to apply to the following:

— Robot static performance;
— Specific application robot tests;
— Automatic guided vehicles and systems;

- Automatic conveyors and shuttle sys-
tems,

— Mobile robots,
~ Tele-operators;

— Prosthetic and other aids for the handi-
capped,

— Automated storage and retrieval sys-
tems;

— Numerically controlled machine tools;
— Personal robots;
— Undersea and space robots,

This list is not intended to be all inclusive.

2 Normative references

The following standards contain provisions
which, through reference in this text, constitute
provisions of this American National Standard
At the time of publication, the editions indicated

1
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