ICS 17.140.50
CCS AS9

NATIONAL STANDARD OF THE

PEOPLE'S REPUBLIC OF CHINA

GB/T 20441.8-2025

Electroacoustics - Measurement microphones - Part 8: Methods
for determining the free-field sensitivity of working standard
microphones by comparison

BEY NEFER £8H7: WELEFERER)REERNLEE

(English Translation)

Issued on: May 30, 2025 Implemented on: May 30, 2025

Issued by: State Administration for Market Regulation, China National
Standardization Administration

Preview: page 1 of 5 shown, 20 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/gb-t-20441-8-2025


https://chinastandards.org/standards/gb-t-20441-8-2025

Table of Contents

Preface

Introduction

1 Scope

2 Normative references

3 Terms and Definitions

4 Reference environmental conditions

5 Principle of free-field calibration by comparison method
5.1 General Principles

5.2 General Principles of Sequential Excitation Method
5.3 General Principles of Simultaneous Excitation Method
6 General requirements

6.1 Test Space

6.2 Methods of establishing a free field

6.3 Sound Source

6.4 Reference Microphone

6.5 Monitoring Microphone

6.6 Test Signal

6.7 Mounting structure of reference microphone and microphone under test
7 Factors Affecting Free-Field Sensitivity

7.1 Overview

7.2 Polarization voltage

7.3 Microphone Acoustic Center

7.4 Angle of incidence and coaxiality of the sound source
7.5 Installation and Configuration

7.6 Relationship with environmental conditions

8 Components of calibration uncertainty

8.1 Overview

8.2 Sensitivity of the reference microphone

8.3 Measurement of microphone output

8.4 The difference in sound pressure between the microphone under test and the
reference microphone

8.5 Effects of indirect sound

1

Preview: page 2 of 5 shown, 20 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/gb-t-20441-8-2025


https://chinastandards.org/standards/gb-t-20441-8-2025

8.6 The impact of signal processing

8.7 Effects of Microphone Characteristics and Measurement System Performance
8.8 Uncertainty of the free-field sensitivity level

Appendix A (informative) Basic substitution calibration in a free-field room
A.1 Basic principles of the method

A.2 Application Example

A.3 Loudspeaker Source Example

Appendix B (Informative) Time Selection Technology

B.1 Basic principles

B.2 Step Sine Method

B.3 Sweep frequency excitation method

B.4 Random Noise Excitation Method

B.5 Longest Sequence (MLS) Method

B.6 Direct Pulse Excitation Method

Reference

Foreword

This document is in accordance with the provisions of GB/T 1.1-2020 "Guidelines for
standardization work Part 1: Structure and drafting rules for standardization documents"
Drafting.

This document is Part 8 of GB/T 20441.GB/T 20441 has been published in the following
parts.

--- Microphones for electroacoustic measurements Part 1: Specifications for laboratory
standard microphones;

--- Microphones for electroacoustic measurements Part 2: Primary method for sound
pressure calibration of laboratory standard microphones using the reciprocity technique;

--- Microphones for electroacoustic measurements Part 3: Primary levels for free-field
calibration of laboratory standard microphones using the reciprocity technique method;

--- Measurement microphones Part 4: Specifications for working standard microphones;

--- Microphones for electroacoustic measurements. Part 5: Comparison method for sound
pressure calibration of working standard microphones;

--- Microphones for electroacoustic measurements Part 6: Electrostatic actuators for
determining frequency response;

2

Preview: page 3 of 5 shown, 20 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/gb-t-20441-8-2025


https://chinastandards.org/standards/gb-t-20441-8-2025

--- Microphones for electroacoustic measurements Part 7: Free-field sensitivity levels and
sound pressure field sensitivity levels of laboratory standard microphones the difference
between

--- Microphones for electroacoustic measurements Part 8: Comparison method for
determining the free-field sensitivity of working standard microphones.

This document is equivalent to IEC 61094-8:2012 "Measurement microphones Part 8:
Comparison of the sensitivity of working standard microphones Law".

The following minimal editorial changes were made to this document.

--- To be consistent with the existing series of standards, the standard name is changed to
"Electroacoustic Measurement Microphones Part 8: Determination of Working Standard
Microphones A comparative method for the free-field sensitivity of acoustic instruments.

Introduction

The measuring microphone is a microphone with electroacoustic performance and
mechanical structure that meets the specified requirements and is used in sound pressure
measurement standards, sound measurement instruments and automatic sound-based in
the control system, an electroacoustic transducer converts acoustic oscillations into
electrical signals. The laboratory standard microphone is mainly used to establish the
sound pressure level.

Measurement standard; working standard microphone is mainly used as an important part
of practical measuring instruments and is widely used in various acoustic measurement
fields.

It is widely used in the measurement of environmental noise, machine noise and workplace
noise, as well as sound detection under some special conditions. It is also used for
electroacoustic equipment and electrical Testing of acoustic device performance
characteristics; transfer standard microphones are used to achieve the sound pressure
difference between laboratory standard microphones and working standard microphones.

Value passing.

GB/T 20441 "Electroacoustic Measurement Microphones" is intended to define laboratory
standard microphones, transfer standard microphones and working standard microphones.

The performance specifications and structural requirements of the microphones are given,
and the calibration methods of the sound pressure sensitivity and free field sensitivity of
these measuring microphones are given.

GB/T 20441 is planned to consist of 10 parts.

--- Part 1: Laboratory standard microphone specification. The purpose is to determine the
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electroacoustic performance and mechanical dimensions of laboratory standard
microphones.

to standardize the calibration method and achieve comparison between laboratories.

--- Part 2: Primary method for sound pressure calibration of laboratory standard
microphones using the reciprocity technique. The purpose is to establish a reproducible and
the basis for accurate sound pressure measurements.

--- Part 3: Primary method for free-field calibration of laboratory standard microphones
using the reciprocity technique.

This provides the basis for reproducible and accurate sound pressure measurements under
these conditions.

--- Part 4: Specification for working standard microphones. The purpose is to determine the
electroacoustic performance and mechanical dimensions of working standard microphones
so that Used as transfer standards in acoustic measurements or as electroacoustic
transducers in practical sound measurement systems.

--- Part 5: Comparison method for sound pressure calibration of working standard
microphones. The purpose is to compare with calibrated standard microphones Determine
the sound pressure sensitivity of the working standard microphone.

--- Part 6: Electrostatic actuators for determining frequency response. The purpose is to
determine the performance and structure of electrostatic actuators to provide A convenient
method for determining the sensitivity and frequency response of measurement
microphones.

--- Part 7: The difference between the free-field sensitivity level and the sound pressure
sensitivity level of the laboratory standard microphone.

These differences are used to determine the free-field sensitivity level of the laboratory
standard microphone from the known sound pressure sensitivity level.

--- Part 8: Comparison method for determining the free-field sensitivity of a working
standard microphone. The purpose is to compare the free-field sensitivity of a working
standard microphone with a calibrated standard microphone.

The free-field sensitivity of the working standard microphone is determined by comparison
with the

--- Part 9: Specification for transfer standard microphones. The purpose is to determine the
electroacoustic characteristics and mechanical dimensions of transfer standard
microphones so that Used as transfer standards in acoustic measurements and for
performance evaluation and calibration of acoustic calibrators and comparison couplers.

--- Part 10: Low-frequency absolute sound pressure calibration of microphones using
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