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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.

Please note that some of the contents of this document may involve patents. The issuing
organization of this document does not assume the responsibility for identifying patents.

This document was proposed by China Building Materials Federation.

This document is under the jurisdiction of the National Technical Committee for
Standardization of Industrial Ceramics (SAC/TC194).

This document was drafted by: China National Testing Holding Group Co., Ltd., Dongfang
Electric Group Dongfang Turbine Co., Ltd., Fujian Jinjiang Zhiying Building Materials Co.,
Ltd., Jingdezhen Ceramic University, Guangdong Tianyu Semiconductor Co., Ltd., Nantong
Sanze Precision Ceramics Co., Ltd.

Chongqing Zhenbao Technology Co., Ltd., Shanghai Informan Nanotechnology Co., Ltd.,
Shandong Industrial Ceramics Research and Design Institute Co., Ltd.

Ltd., Guangdong Chaoliu Group Co., Ltd., Chongging University of Science and
Technology, Shanghai Institute of Silicates, Chinese Academy of Sciences, Xi'an Xinyao
Ceramic Composite Materials Co., Ltd.

Co., Ltd., Jinan Special Structure Research Institute of China Aviation Industry Corporation,
Huadian Electric Power Research Institute Co., Ltd., Chaozhou Luomengsi Ceramic
Technology Co., Ltd. and China Building Materials Science Research Institute Co., Ltd.

The main drafters of this document are: Wan Detian, Bao Yiwang, Gong Xiufang, Lu
Hongkui, Tian Yuan, Li Yueming, Jin Chunxia, Wang Hongsheng, Li Dingjun, Liu Xiaogen,
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Wang Wei, Li Haiyan, Liu Wei, Chen Changzhu, Yan Yongjie, Yang Zuodong, Tian Qingfen,
Wang Shiyang, Fu Shuai, Qiu Taosong, Jia Bi, Wang Xingang, Li Kai, Qiao Lijie, Chen
Lichun, Zhang Lei, Li Jianzhang, Liu Xiaofei, Mao Yudi, Jiang Danyu, Cao Dake, Lin Chuan,
and Li Ze.

High temperature elastic modulus, shear modulus and Poisson's ratio test method Pulse

excitation method

1 Scope

This document describes the principle, instrumentation, and methods of measuring the
elastic modulus, shear modulus, and Poisson's ratio of fine ceramics at high temperatures
using the pulse excitation method.

Equipment, specimens, test procedures, calculations and test reports.

This document is applicable to the determination of elastic modulus, shear modulus and
Poisson's ratio of isotropic, continuous and homogeneous ceramic materials in high
temperature environments.

It is used for reference for other isotropic, continuous, homogeneous, hard and brittle solid
materials such as metals and glass.

2 Normative references

GBI/T 1216

GBI/T 16839.1
3 Terms and definitions
The following terms and definitions apply to this document.

3.1 Bending vibration

Vibration of the specimen in the normal direction of the length horizontal plane.

3.2 Torsional vibration

The specimen undergoes torsional vibration in the cross section around its length.

4 Principle

A pulse exciter is used to generate mechanical excitation on a rectangular cross-section
sample in a high temperature environment, causing the sample to vibrate and measure the
bending of the sample.
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The fundamental frequency of the sample is obtained by fast Fourier transform, and the
fundamental frequency of the bending vibration is used to calculate the Elastic modulus,
shear modulus is calculated using the fundamental frequency of torsional vibration.
Poisson's ratio is calculated from the relationship between elastic modulus and shear
modulus.

Note. Since the fundamental frequency of the sample vibration is related to the sample size,
mass and elastic modulus, when the sample mass and size are known, the fundamental
frequency can be calculated after it is measured.

The elastic modulus is calculated from the bending vibration frequency, and the shear
modulus is calculated from the torsional vibration frequency.

The elastic modulus and the shear modulus determine the strength of the material, and
only two of the three are independent.
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