SURFACE SAE 188 JUN2013

aar ./ VEHICLE
SAE International STANDARD e ed po1a08

Superseding J88 FEB2006

Sound Measurement - Off-Road Work Machines - Exterior

RATIONALE

The test method defined within SAE J88 has been developed and used for nearly than 40 years. The last update to SAE
J88 was in 2006 which updated references to align with modern standards. With no changes in the test method or
references, SAE J88 should be stabilized.

STABILIZED NOTICE
This document has been declared "Stabilized" by the SAE OPTC3, Lighting and Sound Committee and will no longer be

subjected to periodic reviews for currency. Users are responsible for verifying references and continued suitability of
technical requirements. Newer technology may exist.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is

entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2013 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel:  877-606-7323 (inside USA and Canada) SAE values your input. To nrovide f&e
Tel: +1 724-776-4970 (outside USA) on this Technical Repoit, p.‘eaﬁmvﬁa'ment Sharing Hub

Fax:  724-776-0790 ] .
Email: CustomerService@sae.org http://www.sae.org/technical/standards/J88 201306

SAE WEB ADDRESS: http://www.sae.org
Full document details: SAE J88_201306

=



http://avadocuments2026.com/doc/sae-j88-201306
http://avadocuments2026.com/doc/sae-j88-201306

SAE J88 Stabilized JUN2013 Page 2 of 11

TABLE OF CONTENTS
1 SCOPE..... bbb bbb bbb e e e e e 2
2 REFERENCES. ... ..o 2
3 TERMS AND DEFINITIONS ... 3
4 SYMBOLS AND ABBREVIATIONS ... 4
5 INSTRUMENTATION ..o s s 4
6 PROCEDURE ... et e e e et et e e en s 5
7. GENERAL COMMENTS ... e et s e 9
8. N O I PP 10
APPENDIX A - SOUND MEASUREMNT WORKSHEET .......ccciiiiiiiiii e 11
FIGURE 1 - TYPICAL TEST SITE CONFIGURATION ......ciiiiiii it s s e e e 6
FIGURE 2 - MAJOR SURFACE OQUTLINES ... .ttt st st st e s e e e s 9
FOREWORD

This document has changed to incorporate the latest applicable and related publications, test equipment and machine
technology. Some technical aspects have been clarified. Engine cooling fan speed requirements have been updated to
coincide with global sound test standards.

1. SCOPE

This SAE Standard sets forth the instrumentation and procedure to be used in measuring the exterior sound pressure
levels for self-propelled off-road work machines as defined in sections 1, 3, 5 and 6 of SAE J1116.This document does
not address the operation of safety devices such as backup alarms, horns, or accessories. The sound levels obtained by
using the test procedures set forth in this document are repeatable and are representative of the higher range of sound
levels generated by machines under actual field operating conditions. Due to the variability of field operating conditions,
this data is not intended to be used for construction site boundary noise evaluations.

2. REFERENCES

2.1 Applicable Publications

The following publications form a part of the specification to the extent specified herein. For undated references, the latest
edition of the referenced document (including any amendments) applies.

2.1.1 SAE Publications

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA and
Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J184 Qualifying a Sound Data Acquisition System
SAE J732 Specification Definitions—Front End Loader
SAE J1116 Categories of Off-Road Self-Propelled Work Machines
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2.1.2  ANSI Publication

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org. Also see
WWW.NSssn.org.

ANSI S1.4 Specification for Sound Level Meters
ANSI §1.40 Specification for Acoustical Calibrators
2.1.3 IEC Publication

Available from International Electrotechnical Commission, 3, rue de Verambe, P.O. Box 131, 1211 Geneva 20,
Switzerland, Tel: +41-22-919-02-11, www.iec.ch.

IEC 61672-1 Electroacoustics—Sound level meters—Part 1: Specifications
3. TERMS AND DEFINITIONS
3.1 Free Field

A free field, for the purposes of this document, is defined as a space with no reflecting surface within 30 m of the sound
source or microphone in any direction except for the horizontal reflecting plane on which the test machine is located.

3.2 Horizontal Reflecting Plane

A horizontal reflecting plane is defined as flat ground with a surface no rougher than an asphalt road. A paved parking lot
with no reflecting surfaces within 15 m would be an acceptable horizontal reflecting plane for the tests outlined in this
document.

3.3 A-Weighting (dB(A))

A-Weighting is the frequency filter that simulates the 40 phone curve on the equal loudness scale for human hearing
response.

3.4 Equivalent-Continuous Sound Level (L)

The equivalent-continuous sound level is the level of the sound pressure squared averaged over a period of time as
defined by,

.
1
Leq = 1010940 {?ng(t)dt]lpif (Eq. 1)
0

3.5 Sound Pressure Level (SPL)

The sound pressure level is the sound pressure squared as defined by:

Lp = 10I0g10[|:%2 J Pref =20x10~° Pa (Eq. 2)

ref
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3.6 Logarithmic Average

The logarithmic average is the power based average of two or more sound pressure levels as defined by:

N
L= 10Iog10{&lz100'1"]} (Eq. 3)
i=1

3.7 Ambient Sound Level

The ambient sound level is the maximum equivalent-continuous level measured for the surrounding test area when the
machine is not in operation.

4. SYMBOLS AND ABBREVIATIONS

4.1  ANSI: American National Standards Institute (http://www.ansi.org/)

4.2 |EC: International Electrotechnical Commission (http://www.iec.ch/)

4.3 ISO: International Organization for Standardization (http://www.iso.org/)

5. INSTRUMENTATION

Persons technically trained and experienced in current techniques of sound measurement should select and operate the
equipment. Sound engineering judgment, including an assessment of the “state-of-the-art” with respect to test equipment,
facilities, and test personnel, should be used when establishing specific test procedures used to verify compliance with
the requirements of this standard. When single-sided test parameters are specified, such as “minimum”, “maximum”, and
“at least”, it is intended that the required specific parameter be met, with the constraint that deviations from the nominal
parameter value (on the open-ended side) be minimized. When non-specific parameter tolerances are used, such as

“approximately”, it is intended that deviations from the nominal parameter be minimized.

5.1 Sound Level Meter

A sound level meter that meets the Type 1 requirements of ANSI S1.4 shall be used. Alternatively an integrating sound
level meter may be used if it meets IEC 61672-1 requirements. If an integrating sound level meter is used for dynamic
measurements, it must have a slow dynamic and max hold capability.

5.2 Alternatives to Sound Level Meter

As an alternative to making direct measurements using a sound level meter, a microphone or sound level meter may be
used with a sound data acquisition system or digital tape recorder provided the instrumentation meets the requirements
for SAE J184 for the frequency range that is of primary concern. The deviations in the sound data acquisition system
frequency response from flat response, especially at lower frequencies, must not affect the overall reading by more than
0.5 dB(A).

5.3 Acoustical Calibrator

An acoustical calibrator (accuracy within £0.3 dB—see 7.2.4) shall be used to ensure correct calibration of the sound level
meter(s) or data acquisition system as specified in sections 5.1 and 5.2.

5.4 Windscreens
The use of a windscreen may be required under some test conditions. Refer to 6.1.3, otherwise its use is optional,

providing that it does not affect the A-weighted sound level of the source being measured by more than 0.5 dB(A), under
zero wind speed conditions. (Also referto 7.2.2.)
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