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i Sound for Enclosed Helical, Herringbone and Spiral Bevel Gear Drives
Am_erlcan ANSI/AGMA 6025-D98
National (Revision of ANSI/AGMA 6025-C90)

Stand ard Approval of an American National Standard requires verification by ANSI that the require-
ments for due process, consensus and other criteria for approval have been met by the
standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests.
Substantial agreement means much more than a simple majority, but not necessarily una-
nimity. Consensus requires that all views and objections be considered, and that a
concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not
in any respect preclude anyone, whether he has approved the standards or not, from
manufacturing, marketing, purchasing or using products, processes or procedures not
conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
person shall have the right or authority to issue an interpretation of an American National
Standard in the name of the American National Standards Institute. Requests for interpre-
tation of this standard should be addressed to the American Gear Manufacturers
Association.

CAUTION NOTICE: AGMA technical publications are subject to constant improvement,
revision or withdrawal as dictated by experience. Any person who refers to any AGMA
technical publication should be sure that the publication is the latest available from the As-
sociation on the subject matter.

[Tables or other self-supporting sections may be quoted or extracted. Creditlines should
read: Extracted from ANSI/AGMA 6025-D98, Sound for Enclosed Helical, Herringbone
and Spiral Bevel Gear Drives, with the permission of the publisher, the American Gear
Manufacturers Association, 1500 King Street, Suite 201, Alexandria, Virginia 22314.]

Approved June 19, 1998

ABSTRACT

The standard describes a recommended method of acceptance testing and reporting of the sound pressure
levels generated by a gear speed reducer or increaser when tested at the manufacturer’s facility. The results
obtained should represent only the sound ofthe gear unit. Other systems influenced such as the prime mover or
driven equipment are minimized. The purchaser should not expect to translate the manufacturer’s test results
directly to the system installation because of differences in environment, mounting and system effects. An an-
nex is included for use in those instances where sound power levels are required by the purchaser.

Published by

American Gear Manufacturers Association
1500 King Street, Suite 201, Alexandria, Virginia 22314

Copyright © 1998 by American Gear Manufacturers Association
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic
retrieval system or otherwise, without prior written permission of the publisher.
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Foreword

[The foreword, footnotes and annexes, if any, in this document are provided for
informational purposes only and are not to be construed as a part of ANSI/AGMA Standard
6025-D98, Sound for Enclosed Helical, Heringbone and Spiral Bevel Gear Drives.]

Concern with industrial noise created a need for acoustical standards covering all types of
gear products. Noise measurement and control is dependent upon the individual
characteristics of the prime mover, gear unit and driven machine as well as their combined
effects as a system in addition to the effects of the acoustic environment.

The complexity makes most sound standards difficult to apply or interpret properly. The
AGMA Acoustical Technology Committee developed this standard for the purpose of
providing improved communication between purchaser, gear manufacturer and user in the
areas of sound instrumentation, sound measurements and test procedures.

Because of the many variations of system response in different acoustic environments, this
standard identifies certain areas where special test conditions might be necessary and
should be part of the contractual agreement between purchaser and gear manufacturer.

The first draft of ANSI/AGMA 6025-C90 was prepared in January 1989 as a revision of
AGMA 297.02. AGMA 297.01 was first approved by the AGMA membership in July of 1973.
The standard presented the A-weighted sound pressure level measurement procedures
for enclosed helical, herringbone and spiral bevel gear drives. Work began on a revision of
AGMA 297.01 in 1979 to update the terminology and to add an appendix, a procedure for
sound power measurements. AGMA 297.02 was approved for printing and distribution in
1983. This revision of AGMA 297.02 also incorporates AGMA 295.04 and AGMA 298.01,
which were similar in content.

ANSI/AGMA 6025-C90 was approved by the AGMA membership and the American
National Standards Institute in 1990. This revision of the 1990 standard is a modification
incorporating the procedures from ISO 8579-1:1993 as a normative annex, updating of
references and including additional information.

There are four annexes in this standard. Annex A is normative and is considered part of this
standard when specified; Annexes B, C and D are informative and are not considered part of
this standard.

ANSI/AGMA 6025-D98 was approved by the AGMA membership in March 1998. It was
approved as an American National Standard on June 19, 1998.

Suggestions for improvement of this standard will be welcome. They should be sent to the
American Gear Manufacturers Association, 1500 King Street, Suite 201, Alexandria,
Virginia 22314.
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AMERICAN NATIONAL STANDARD

ANSI/AGMA 6025-D98

American National Standard -

Sound for Enclosed
Helical, Herringbone and
Spiral Bevel Gear Drives

1 Scope

This standard describes the instrumentation, mea-
suring methods and test procedures necessary for
the determination of a gear unit's sound pressure
levels for acceptance testing. Sound power
measurement methods are provided inannexes A, B
and C for use when required by specific contract
provisions between the manufacturer and
purchaser.

1.1 Application

This standard is applicable to gear drives designed
and rated in accordance with the following stan-
dards: ANSI/AGMA 6010-F97, Standard for Spur,
Helical, Herringbone and Spiral Bevel Enclosed
Drives; ANSI/AGMA 6011-H97, Practice for High
Speed Helical and Herringbone Gear Units; ANSI/
AGMA 6019-B89, Standard for Gearmotors Using
Spur, Helical, Herringbone, Straight Bevel or Spiral
Bevel Gears; and ANSI/AGMA 6021-G89, Standard
for Shaft Mounted and Screw Conveyor Drives
Using Spur, Helical and Herringbone Gears.

ANSI/AGMA 6025-D98 applies to only those gear
units which are lubricated in accordance with
manufacturer’s recommendations and tested in a
system of connected rotating parts free from serious
critical speeds, torsional vibrations or overloads as
tested at the gear unit manufacturer’s facility.

Where performance of actual shop tests to
determine sound level is required, it shall be the
responsibility of the purchaser to so state in his
inquiry and order.

NOTE: The gear unit is only part of the total acoustic
system which includes, in addition to the gear unit, the

prime mover, driven equipment, gear unit mounting,
foundation and acoustic environment. Each of these
might affect the measured level of sound emitted from
the gear unit. Unless otherwise agreed, the gear
manufacturer’s responsibility is to ensure that the level
of noise emitted from a gear unit under the test condi-
tions in his factory is within contractually specified or
negotiated limits.

Special contractual considerations are discussed in
annex D.

CAUTION: Compliance with this standard does not
constitute a warranty of the measured gear unit sound
levels under installed field service conditions.

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 were valid. All
standards are subject to revision, and parties to
agreements based on this American National
Standard are encouraged to investigate the possibil-
ity of applying the most recent editions of the
standards indicated below.

ANSI S1.1(1994), Acoustical terminology

ANSI S1.4 (1983), Specification for sound level
meters

ANSI S1.6 (1984), Preferred frequencies and band
numbers for acoustical measurements

ANSI S1.11 (1986), Octave, half-octave and third-
octave band filter sets

ANSI S1.13 (1995), Methods for the measurement
of sound pressure level

NOTE: These standards may be obtained from:

American National Standards Institute
11 West 42nd Street

New York, NY 10036

(212) 642-4900

3 Definitions

The following definitions are provided to identify
specific terms and phrases used in this standard.
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A-weighted sound pressure level (dBA): The
measurement obtained from a sound level meter
having an A-weighting network conforming to ANSI
S1.4, Specification for Sound Level Meters, which
filters the frequency content of the sound pressure
measurement to match the human ear’s sensitivity.

acoustics: Science of sound.

acoustic environment: Surroundings of a sound
source which determine the type of sound field
(direct, reflected or combination of direct and re-
flected sound) the source will create.

ambient sound: All sound associated with a given
acoustic environment which is not generated by the
gear unit or associated equipment required for its
operation.

decibel (dB): Unit of measure for sound pressure
level.

isolation: Resistance to the transmission of sound
by materials and structures.

octave band analyzer: An instrument for the
measurement of sound pressure levels within
prescribed ranges of frequency or frequency bands,
see ANSI S1.6.

semi-reverberant acoustic environment: The
surroundings of a sound source composed of
boundaries which are neither completely sound-
absorbing nor completely sound-reflecting, which
create a sound field that is a combination of both
direct and reflected sound.

slow meter response: Sound pressure level meter
setting that includes damping to reduce fluctuations.

sound: A periodic pressure variation ina medium or
the resulting hearing sensation caused by the
pressure variation.

sound level: Weighted sound pressure level
obtained by the use of a weighting network (A, B or
C) of a sound level meter. In this standard sound
level means the A-weighted sound pressure level
(dBA).

sound level meter: An instrument for measuring
the root mean square (rms) level of sound with an
A-weighting network which alters the frequency
response in a prescribed manner.

sound pressure, P: A dynamic variation in atmo-
spheric pressure. The pressure at a point in space
minus the static pressure at that point.

sound pressure level, L,: The fundamental
measure of sound pressure. Defined as:

AMERICAN NATIONAL STANDARD

L, = 201ogpﬂ, dB ()
(normally stated as dB re 20 uPa)

P is the rms value of sound pressure in
Pascals, Pa (1.0 Pa = 1.0 N/m?).

P, is the measurement reference pressure in
Pascals, Pa, taken as 20 uPa for sound
measurement in air.

4 Measuring instrumentation used

4.1 Sound level meter

The sound level is to be measured with either a Type
1 (precision) or Type 2 (general purpose) sound level
meter per ANSI S1.4.

4.2 Octave band meter

Octave band sound pressure levels are to be
measured with an octave analyzer per ANSI S1.11.

4.3 Calibration

Sound level instrument acoustic calibration should
be checked before and after each test per ANSI
S1.13.

4.4 Meter setting

Slow meterresponse is preferred for sound pressure
level measurements per ANSI S1.13.

5 Test procedure

For the purpose of sound pressure measurement in
accordance with this standard the following
conditions shall apply.

5.1 Environment

The acoustic environment for sound pressure test-
ing shall be the manufacturer’s test location which is
typically semi-reverberant. Since the purpose is to
determine the sound pressure level generated by the
gear unit, other equipment should be acoustically
isolated from the gear unit during the test.

5.2 Mounting

The gear unit should be mounted for testing in its
designed normal operating position. The test
transmission system (driver, gear unit and load)
should preferably be connected by means of thefinal
intended components, if available.

5.3 Test conditions of the gear unit

For the purpose of sound measurement tests in
accordance with this standard, the following
conditions will apply:
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- a gear unit intended for service at fixed each of the unit’s major vertical surfaces, near the
constant speed shall be tested at that design approximate center but not less than 1.0 foot (0.3
speed unless otherwise agreed upon between meter) above the test floor or plate (see figure 1).
gear manufacturer and purchaser; The microphone position which is most typical of the
- the test speeds for a gear unit intended for gear unit's maximum A-weighted sound level shall
service over a range of operating speeds shall be used for acceptance level measurements. The
span that range of operating speeds, unless distance between the major vertical surface of the
otherwise  agreed upon  between  the gear unit and the microphone, if not otherwise
manufacturer and the purchaser; specified, is to be as listed in table 1. A microphone
- gear units may be operated with or without distance such as the employee normal working
load at the gear manufacturer’s discretion unless distance shall be specified, but shall not be less than
specifictestloads, agreed upon between the_ gear three feet (1 meter).

manufacturer and the purchaser, are stated in the

purchase contract;

- thedirection of rotation during the test shall be

the same as that intended in service. If the direc- Table 1 - Distance between major vertical
tion of rotation is unknown, the test should be in surface and microphone

both directions. (for sound pressure measurements)

In individual cases, especially where unusually high

speeds or powers are involved, alternate operating ?ente: distagce o: th‘: Mi:-r?p: one

conditions may be negotiated. owest speed gear se Istance
Less than 4 in 3ft(1m)
(less than 100 mm)

6 Sound measurement 4into 15in 5ft (1.5 m)
(100 mm to 380 mm)

6.1 Microphone location 15 in and above 10 ft (3 m)

The microphone shall be located perpendicular to (380 mm and above)

L = Length of gear drive

H = Height of gear drive

W = Width of gear drive

D = Distance as defined in 6.1

h = Height of microphone as defined in 6.1

d = Distance of microphone from

corner of drive = L o W
2 2

*NOTE: Load is optional
for factory testing

Figure 1 - Sound test microphone position
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