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Sound for Enclosed Helical, Herringbone and Spiral Bevel Gear Drives 
ANSI/AGMA 6025-E19 
(Revision of ANSI/AGMA 6025-D98) 
Approval of an American National Standard requires verification by ANSI that the 
requirements 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 unanimity. 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 they have 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 interpretation 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 Association on the subject matter. 

[Tables or other self-supporting sections may be quoted or extracted. Credit lines 
should read: Extracted from ANSI/AGMA 6025-E19, Sound for Enclosed Helical, 
Herringbone and Spiral Bevel Gear Drives, with the permission of the publisher, the 
American Gear Manufacturers Association, 1001 N. Fairfax Street, Suite 500, 
Alexandria, Virginia 22314.] 
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ABSTRACT 
The standard describes a recommended method of acceptance testing and reporting of the sound power 
or sound pressure levels generated by a gear unit when tested at the manufacturer’s facility. The results 
obtained should represent only the sound of the 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.  
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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-E19, Sound for Enclosed 
Helical, Herringbone 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, now known as the Sound and Vibration 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-E19 updates sound measurement to include the sound power measurement method 
as an alternative to sound pressure measurement. The new standard contains the following revisions: 

− Sound power calculations have been updated to be more consistent with ISO 3744. 
− Annex A in ANSI/AGMA 6025-D98, which covered the sound power method, has been 

incorporated into the main body of this revision.  
− Annex B in ANSI/AGMA 6025-D98 has been removed because it was obsolete.  
− Example calculations have been added to demonstrate how to determine the environmental 

correction factor (K2) and sound power as the new Annex A.  

− Example calculations have been added to demonstrate how to determine sound power as the new 
Annex B. 

ANSI/AGMA 6025-E19 was approved by the AGMA membership in December 2018. It was approved as 
an American National Standard on January 18, 2019. 

Suggestions for improvement of this standard will be welcome. They may be submitted to 
tech@agma.org. 
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AMERICAN NATIONAL STANDARD ANSI/AGMA 6025-E19 

American National Standard – 

Sound for Enclosed Helical, Herringbone and Spiral 
Bevel Gear Drives 

1 Scope 
This standard describes the instrumentation, measuring methods and test procedures necessary for the 
determination of a gear unit’s sound power and sound pressure levels for acceptance testing.  

Sound power level is independent of the environment and the sound power levels of multiple sound 
sources can be added (energy addition). Sound pressure levels change depending on the environment 
but are useful for relative comparisons. Sound pressure has been used historically because it is less 
complex. The current availability of data acquisition equipment and computers, which make calculations 
trivial, has increased the popularity of sound power. Sound power requires the use of multiple 
microphones and post processing, whereas sound pressure is a direct measurement. 

Other standards refer to this standard without specifying sound pressure or sound power. Historically, if 
unspecified, sound pressure was the measurement used over sound power. Municipal ordinances, 
standards, or build specifications may give some direction in the selection of the parameter. This standard 
provides instruction for using either method, and the user of this standard shall specify whether the 
measurement is sound power or sound pressure. 

1.1 Sound Measurement 
Sound pressure and sound power utilize the decibel, dB, as the unit of measurement. To avoid confusion, 
a distinction between the two is necessary. 

Sound power is a measurement of the energy level emitted from a sound source. It is a constant value 
throughout the measured space regardless of distance. Special acoustical equipment may be required. 
Results are referred to as sound power level (SWL), LW.  

Sound pressure is a measurement of the change in the atmospheric pressure whose measured value 
diminishes as distance from the source increases. A simple sound meter is all that is required. Results 
are referred to as sound pressure level (SPL), Lp. It is imperative to specify whether sound power or 
sound pressure is being used.  

1.2 Application 
This standard is applicable to gear drives designed and rated in accordance with the following standards 
ANSI/AGMA 6011-J14, Practice for High Speed Helical and Herringbone Gear Units and ANSI/AGMA 
6113-B16, Standard for Industrial Enclosed Gear Drives (Metric Edition). 

ANSI/AGMA 6025-E19 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 their 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.  

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. 
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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 possibility of applying the most recent editions of the standards 
indicated below. 

ANSI/AGMA 6011-J14, Practice for High Speed Helical and Herringbone Gear Units 

ANSI/AGMA 6113-B16, Standard for Industrial Enclosed Gear Drives (Metric Edition) 

ANSI/ASA S1.4 Part 1 (2014), Electroacoustics – Sound Level Meters – Part 1: Specifications 

ANSI/ASA S1.4 Part 2 (2014), Electroacoustics – Sound Level Meters – Part 2: Pattern Evaluation 
Tests 

ANSI/ASA S1.4 Part 3 (2014), Electroacoustics – Sound Level Meters – Part 3: Periodic Tests 

ANSI/ASA S1.13 (2005), Measurement of Sound Pressure Levels in Air 

ISO 8579-1:2002, Acceptance code for gear units – Part 1: Test code for airborne sound 

ISO 3744:2010, Acoustics – Determination of sound power levels and sound energy levels of noise 
sources using sound pressure – Engineering methods for an essentially free field over a reflecting 
plane 

3 Symbols and terms 
3.1 Symbols 
The symbols used in this standard are shown in Table 1. 

NOTE: The symbols and terms contained in this document may vary from those used in other AGMA standards. 
Users of this standard should assure themselves that they are using these symbols and terms in the manner 
indicated herein. 

Table 1 – Symbols 

Symbol Term Units Where 
first used 

a, b, c, d Distance m 6.1.4 

A Absorption surface area of the test room m2 6.3.3.1 

BW Base width of the gear drive m Figure 8 

D Distance  m Figure 8 

H Height of the gear drive  m Figure 8 

h  Height of the microphone  m Figure 8 

K1  Background noise correction factor dB 6.3 

K2 Environmental correction factor dB 6.3 

L Length of the gear drive  m Figure 2 

pL  Sound pressure level (SPL) dB 0 

pL  Time-area average sound pressure level dB Eq. (7) 

pAL   Time-area average sound pressure level, A-weighted dBA 6.3 

LpAi 
Time-averaged sound pressure levels at each microphone,  
A-weighted dBA 6.2.1 
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Symbol Term Units Where 
first used 

LW Sound power level (SWL) dB Eq. (1) 

LWA Sound power level, A-weighted  dBA 6.3.4 

M Frequency dependent dummy vector (for intermediate calculations)  -- Eq. (8) 

P Sound pressure  Pa 0 

Po Measurement reference pressure constant  Pa Eq. (1) 

r Radius m Eq. (6) 

S Total surface area of measurement surface  m2 6.2.2 

Si Surface area associated with each microphone  m2 Eq. (7) 

So Reference surface area  m2 Eq. (10) 

V Volume of test room  m3 6.3.3.1 

W Sound power  W 0 

Wo Measurement reference power constant  W Eq. (2) 

3.2 Terms 

The following definitions are provided to identify specific terms and phrases used in this standard. 

A-weighted sound power and sound pressure level (dBA): The measurement of sound power and 
sound pressure filtered by frequency so that the frequency content of the sound measurement 
approximates the human ear’s sensitivity. This is denoted with an “A” in the subscript, such as LWA or LpA. 

acoustic environment: Surroundings of a sound source which determine the type of sound field (direct, 
reflected or combination of direct and reflected sound) the source is in. 

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. This is also known as background noise. 

anechoic: Without echoes, also known as direct or free field.  

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

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

octave band: Prescribed ranges of frequency grouped into bands so that the center frequency of each 
band is twice the frequency of the previous band. 

third octave band: Prescribed ranges of frequency grouped into bands so that the center frequency of 
each band is twice the frequency of three bands previous. 

narrow band: Frequency ranges equal in width. 

overall: Total energy of the sound power or sound pressure calculated by means of root mean square. 

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.  

diffuse field: An environment where sound propagates both from the source and from reflections. For 
any given measurement point in the field, the sound comes from all directions. A diffuse field is also 
known as reverberant field. 
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sound pressure, P: A dynamic variation in atmospheric pressure. The pressure at a point in space minus 
the static pressure at that point.  

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

p
o

20log , dBPL
P

=   (1) 

(normally stated as dB re 20 μPa) 

where 

P is the rms value of sound pressure in Pascals, Pa; 
Po is the measurement reference pressure in Pascals, Pa, taken as 20 μPa for sound 

measurement in air. 

reverberant field: See diffuse field.  

sound power, W: The total acoustic energy radiated by a source per unit time. 

sound power level, LW: The fundamental measure of sound power. 

W
o

10log , dBWL
W
 

=  
 

 (2) 

(normally stated as dB re 1 pW) 

where 

W is the rms value of sound power in watts, W; 
Wo is the reference constant of 1 × 10-12 W or 1 picowatt, pW. 

free field: A direct path environment where sound propagates without reflections within the frequency 
range of interest, and is characterized by a theoretical 6 dB reduction in sound pressure level for each 
doubling of distance from the source. 

reference surface: A hypothetical regular parallelepiped, semispherical, or semicylindrical surface 
terminating on the reflecting planes that envelops the gear unit. Projecting features that do not make 
significant contributions to sound radiation are ignored. 

measurement surface: A hypothetical surface area, S, enveloping the gear unit, on which the 
microphones are located at which the sound pressure levels are measured. The measurement surface 
terminates on the reflecting planes. 

background noise correction, K1: Is the correction applied to the time-area averaged sound pressure 
level to account for the influence of background noise when calculating sound power. The background 
noise correction is frequency dependent and expressed in decibels. 

environmental correction, K2: Is the correction applied to the time-area averaged sound pressure level 
to account for the influence of reflected or absorbed sound when calculating sound power. The 
environmental correction is frequency dependent and is expressed in decibels. 

time-area averaged sound pressure level, pAL : The A-weighted, surface average (energy average) of 
the time averaged sound pressure levels at all microphone locations on the measurement surface. Time-
area averaged sound pressure level is expressed in dBA. This quantity is a function of frequency.  

sound level meter: A basic instrument for measuring sound pressure, comprised of a microphone, 
electronic circuitry, and a display. The measured signal is processed and the sound pressure level 
displayed. 

microphone: A device that converts sound pressure at a point to an electronic signal. 
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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/ASA S1.4. 

4.2 Microphone 
Microphones are designed to operate in either a free-field or a diffuse-field environment. The correct 
microphone should be selected for the relevant environment. Microphones are also sensitive to the 
mounting direction relative to the sound source. The sound level is to be measured with either a Type 1 
(precision) or Type 2 (general purpose) microphone per ANSI/ASA S1.4. 

4.3 Calibration 
Sound level instrument calibration should be checked before and after each test per ANSI/ASA S1.13. 

4.4 Meter setting 
Slow meter response is preferred for sound pressure level measurements per ANSI/ASA S1.13. 

5 Test procedure 
For the purpose of sound power and sound pressure measurement the following conditions shall apply. 

5.1 Environment 
The acoustic environment for sound power and sound pressure testing shall be the manufacturer’s test 
location which is typically semi-reverberant. Since the purpose is to determine the sound power or 
pressure level generated by the gear unit, other equipment should be acoustically isolated from the gear 
unit during the test. Sound power measurements have additional requirements on the test facility. 

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 the final 
intended components, if available. 

5.3 Test conditions of the gear unit 
Gear unit noise is dependent on multiple factors such as speed, load, rotation direction, temperature, and 
mounting orientation. Prior to measurements, the gear unit should reach steady state conditions. For the 
purpose of sound measurement tests in accordance with this standard, the following conditions should be 
agreed upon between gear manufacturer and purchaser:  

− speed: 
 a gear unit intended for service at fixed constant speed should be tested at that design 

speed; 
 the test speeds for a gear unit intended for service over a range of operating speeds should 

span that range of operating speeds; 
− load: gear units may be operated with or without load; 
− rotation direction: the direction of rotation during the test should be the same as that intended in 

service. If the direction of rotation is unknown, the test should be run in both directions; 
− temperature: the temperatures during the test should be in the same range as intended in 

service. 
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6 Sound power measurement 
This clause describes the instrumentation and procedures necessary for the determination of a gear unit’s 
A-weighted sound power. Sound power level is independent of the environment and the sound power 
levels of multiple sound sources can be added (energy addition). The measurement method prescribed 
here is valid for determining an A-weighted sound power for sound radiated over a reflective surface; e.g., 
in an anechoic room with a reflective floor. Correction values are provided so that, within limits specified, 
the procedure can be applied in factory test areas commonly used by manufacturers. 

CAUTION: Compliance with this procedure does not guarantee the gear unit’s sound power under installed field 
service conditions. 

Additional sound power measurement methods with associated costs and benefits are mentioned in ISO 
8579-1. 

The method for measuring sound power described here is similar to the method described in ISO 3744. 
Sound pressure is measured on a measurement surface that envelops the gear unit sound source in an 
environment that approximates an acoustic free-field with one or more reflecting planes. Each 
microphone captures the sound passing through a portion of the hypothetical measurement surface. The 
sound pressure measurements at each area are time and area averaged and then A-weighted. Equations 
are provided below that outline the procedure for computing sound power and how to make any 
necessary corrections based on compromises in the environment.  

6.1 Test recommendations 

6.1.1 Test objective 
In principle, only the sound power emitted from the gear unit should be reported. However, support 
equipment that is integral to the gear unit in service, such as pumps and fans, should be included in the 
sound measurements. To minimize the influence of driving or load producing equipment and their 
couplings upon the sound level measurement, the ancillary test machinery utilized to test the gear unit, 
but not part of it, should be acoustically isolated. The ancillary equipment are adequately isolated if their 
sound pressure is 10 dB less than that of the gear unit. The type of additional equipment used, and under 
which condition it was operated, should be described in the measurement report. 

6.1.2 Test conditions of the gear unit 
For the purposes of sound power level testing, the gear unit test conditions should be in accordance with 
Clause 5. 

6.1.3 Sound power consideration for installation and coupling of the gear unit 
The test setup and coupling arrangements can have significant influence on sound radiation from gear 
units. 

The gear unit should be installed for sound power measurements such that the influence of the test 
environment including the driving machine, loading device and foundation, will be minimized to the 
greatest practical extent. Some of the methods which can help to achieve this objective are given in 6.3.2. 
Noise radiated from driving machines, loading devices or foundations are to be regarded as background 
noises. If necessary, background noises are to be determined with the provisions of 6.3.2. 
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