
B11.TR5 – 2006 (R2017)

ANSI Technical Report for Machines – 

Noise Level Measurement Guidelines 
A guide for measuring, evaluating, documenting and 
reporting noise levels emitted by machinery   

Registered:  NOVEMBER 27, 2006 

Reaffirmed:  11 MARCH 2017 

by the American National Standards Institute, Inc. 

Secretariat and Standards Developing Organization: 

B11 Standards, Inc. 

POB 690905 

Houston, TX  77269 

Copyright; All rights reserved 

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

Printed in the United States of America 

PREVIEW O
NLY



 

  

AMERICAN NATIONAL STANDARDS / TECHNICAL REPORTS 
By registering this ANSI Technical Report, the ANSI Board of Standards Review confirms that the requirements for 
due process, consensus, balance and openness have been met by B11 Standards, Inc. (the ANSI-accredited 
standards developing organization). 
 

American National Standards and Technical Reports are developed through a consensus process.  Consensus is 
established when 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 resolution.  This process brings 
together volunteers and/or seeks out the views of persons who have an interest in the topic covered by this 
publication.  While B11 Standards, Inc. administers the process and establishes procedures to promote fairness in 
the development of consensus, it does not write the document and it does not independently test, evaluate or verify 
the accuracy or completeness of any information or the soundness of any judgments contained in its standards or 
guidelines. 
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Standards Institute.  Requests for interpretations should be addressed to the Secretariat (B11 Standards, Inc.). 
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B11 Standards, Inc. does not undertake to guarantee the performance of any individual manufacturer or seller’s 
products or services by virtue of this technical report, nor does it take any position with respect to the validity of any 
patent rights asserted in connection with the items which are mentioned in or are the subject of this document, and 
B11 Standards, Inc. disclaims liability for the infringement of any patent resulting from the use of or reliance on this 
document.  Users of this document are expressly advised that determination of the validity of any such patent rights, 
and the risk of infringement of such rights, is entirely their own responsibility. 
 
In publishing or making this document available, B11 Standards, Inc. is not undertaking to render professional or 
other services for or on behalf of any person or entity, nor is B11 Standards, Inc. undertaking to perform any duty 
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independent judgment, or as appropriate, seek the advice of a competent professional in determining the exercise 
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health purposes.  Any certification or other statement of conformance to any health or safety-related information in 
this document shall not be attributable to B11 Standards, Inc. and is solely the responsibility of the certifier or maker 
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Foreword 
 

This ANSI Technical Report was developed to provide useful and practical guidance to the supplier and user 

of machines to accurately assess the sound level(s) generated the machines or machine production systems.  

Publication of the first edition of this ANSI Technical Report had been approved by the Accredited Standards 

Developer – AMT- The Association For Manufacturing Technology (now, B11 Standards, Inc.).  This 

document is registered as a Technical Report according to the Procedures for the Registration of ANSI 

Technical Reports.  This document is not an American National Standard and the material contained herein is 

informative, not normative in nature. 

 

Excessive sound exposures can, in some cases, result in a loss of hearing.  These findings resulted in the 

promulgation of federal regulations which specifically established occupational and environmental sound 

level exposure limits.  Therefore, reducing the amount of sound generated by machine tools has become 

another important design parameter for the machine supplier.  To achieve that objective, all of the materially 

affected and interested parties (machine builders, component manufacturers, end-users, consultants etc.) 

involved must communicate using the same terms and procedures. 

 

To that end, in 1969 the National Machine Tool Builders Association (now, AMT-The Association For 

Manufacturing Technology) established a committee for the task of preparing an industry standard which 

would delineate suggested measuring techniques and procedures for determining sound emanating from 

machine tools. 

 

In 1970, the first edition of this document was published; it recommended a uniform method for measurement 

of sound created by machine tools.  The technique was very simple and in the ensuing years, it became widely 

accepted.  Machine tool builders became familiar with the system for measuring the sound created by the 

machines and purchasers of machines began to reference the technique when they issued purchasing 

specifications for machinery.   

 

With use of the standard over a few years, modification and “fine tuning” of the measurement technique 

became desirable.  Therefore, the ad hoc committee was re-established in 1973 to update the document.  The 

second edition of the industry standard on measurement techniques was published in 1976.  Since that time, 

the standard has enjoyed wide acceptance and use in general industry by suppliers and many end users, 

particularly in the specifications of equipment and machines. 

 

In early 2002, the ANSI B11 Accredited Standards Committee began discussing the potential need to revisit 

this (at that time, nearly 25+ year old) industry standard, and agreed to: 1) update and revise the document, 

and 2) elevate the status and developmental rigor of the document by incorporating it into the B11 series of 

machine safety documents as an ANSI Technical Report.  The ANSI B11.TR5 Subcommittee first met in June 

2004, and by April 2005 essentially completed this Technical Report. 

 

Since the purpose of this document is to explain methods for measuring and recording machine sound levels 

that are most compatible with actual conditions encountered in industry, references to newer techniques in 

sound measurement and analysis are included.  Therefore, a discussion of time-weighted average sound levels 

has been added (Annex B) to assist the reader in understanding the sound dosage concept embodied in the 

Occupational Safety and Health Administration (OSHA) regulations.  Note that at this time a disagreement 

exists between OSHA and the Environmental Protection Agency (EPA) as to the basis for computing sound 

dosage.  However, this document takes no position regarding the controversy; Annex B has been incorporated 

for reference purposes only. 

 

This Technical Report is divided into four basic sections: Measurement (clause 4), Evaluation (clause 5), 

Documentation (clause 6), and Reporting (clause 7), and includes Annexes with reference information 

including a sample recording/documentation form, schematic measurement envelope, and 3/5 dB doubling 
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allowable sound exposure, as well as an explanation of equivalent sound pressure levels and estimating 

average levels. 

 

Since certain aspects of the noise problem lack definition, this document should be used as a guide, capable of 

being modifed to suit the particular test situation.  This document will be amended to incorporate improved 

techniques and procedures as they are developed. 

 

Suggestions for improvement of this technical report are welcome and should be sent to: B11 Standards, Inc., 

POB 690905, Houston, Texas. Attention: B11 Secretariat. 
 

ANSI B11 Accredited Standards Committee: 
Alan S. Metelsky, Chairman; 
Barry Boggs, Vice-Chairman; 
David A. Felinski, Secretary 

 

Organizations Represented Name of Representative 

 Delegate Alternate 
AHT Insurance John Russell, PE, CSP George Forrester 
Aluminum Extruders Council Melvin Mitchell  
American Society of Safety Engineers Bruce Main, PE, CSP George Karosas, PE, CSP 
Association For Manufacturing Technology Russell Bensman Alan Metelsky 
The Boeing Company Don Nelson Stephen Thomas 
Bridgestone Kenji Furukawa Chris Buchanan 
Canadian Standards Association Jill Collins Walter Veugen 
Deere & Co. Anthony Beeth Dale Wreidt 
FDR Safety Michael Taubitz Flavius Brown 
General Motors Corporation Michael Douglas Graham Parr 
Grantek Jeffrey Winters Patric Brown 
Komatsu America Industries George Schreck James Landowski 
Liberty Mutual Stanford Brubaker Julie Thompson 
MAG Automotive Erik Carrier Douglas Watts 
Metal Powder Industries Federation Dennis R. Cloutier, CSP Teresa Stillman 
National Institute for Occupational Safety & Health Richard Current, PE  
Occupational Safety & Health Administration Kenneth Stevanus Robert Bell 
Omron Scientific Technologies Incorporated Frank Webster Tina Hull 
Packaging Machinery Manufacturers Institute Charles (Fred) Hayes Tom Egan 
Pilz Automation Safety, LP Doug Sten, PhD, CSP Lee Burk 
Precision Metalforming Association James Barrett, Jr. PhD Bill Gaskin  / Christen Carmigiano 
Presence-sensing Device Manufacturers Association James V. Kirton Michael Carlson 
Robotic Industries Association Carole Franklin Jeff Fryman 
Rockwell Automation Patrick Barry Stanley Burson / Chris Brogli 
Safe-T-Sense Chris Gerges Mark Witherspoon 
SICK, Inc. Chris Soranno Mark Nehrkorn 
Sheet Metal & Air Conditioning Contractors Nat’l. Assn. Michael McCullion Scott Lollar 
Society of the Plastics Industry David Palmer Stan Glover 
SubZero / Wolf Chad Pierce, CSP James Fritz 
Toyota Motor Manufacturing North America Barry Boggs  
 

The B11 Subcommittee on Sound Level Measurement Guidelines which developed this technical 
report had the following members: 
 

Dennis Cloutier, CSP Cloutier Consulting  Chairman 
Mark Arriens, CIH Toyota  
Lee Burk Pilz  
Dave Cmar Phase Two  
Tod Craft National Machinery  
Jack Hartwig, CIH DaimlerChrysler  
Ed Stevenson, CIH, CSP Liberty Mutual  
David Felinski AMT Secretary 
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Noise Level Measurement Guidelines 
 

A guide for measuring, evaluating, documenting and 

reporting noise levels emitted by machinery 
 

 

1 Scope  
This Technical Report specifies methods for measuring, evaluating and documenting sound pressure levels 
emitted by a machine or machine production system(s) during normal operation and when running at idle.  This 
technical report provides guidance for measuring and recording machine sound pressure levels that are the most 
compatible with the actual conditions encountered in industry, and allows the user to select equipment using ‘buy-
quiet purchase specifications’ or to estimate the effect particular machinery will have on existing sound pressure 
levels once it is installed in the user’s facility.   
 
Sound pressure levels emitted by machines or machine production systems is frequently referred to as “noise.”  
This Technical Report considers the terms “Noise” and “Sound” as synonymous. 

 
 
 

2 References 
The following references were either used as a basis for developing this document, or are good reference sources 
that may be consulted for additional information on a particular topic. 
 
ANSI S1.4- 1983(R2001) Specification for Sound Level Meters 
 
ANSI S1.43- 1997 (R2002) Specification for Integrating Averaging Sound Level Meters 
 
ANSI S1.13- 1995 (R1999) Measurement of Sound Pressure Levels in Air  
 
ANSI S3.4- 1980 (R2003) Procedure for the Computation of Loudness of Noise 
 
ANSI S12.19-1996 (R2001), Measure of Occupational Noise Exposure 
 
ANSI S12.7-1986 (R1998), Methods for Measurement of Impulse Noise 
 
The Noise Manual, 5th Edition, American Industrial Hygiene Association, Fairfax, VA 2003 
 
29 CFR 1910.95 Occupational Noise Exposure (OSHA) 
 
Industrial Noise Control Manual, NIOSH Technical Report 79-117, National Institute for Occupational Safety and 
 Health (NIOSH), Cincinnati, OH 1978 
 
Threshold Limit Values for Chemical Substances and Physical Agents (2005).  See section on physical agents, 
 noise, and ultrasound exposure.  American Conference of Governmental Industrial Hygienists (ACGIH) 

Worldwide, Cincinnati, Ohio 
 

 
 

3 Definitions 

3.1 acoustic reflections:  Sound waves reflected by surfaces in the area of the machine being measured and 

having a direct effect on the measurement levels. 
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