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Abstract: IEEE Std  319-1990, IEEE Standard on Magnetostrictive Materials: Piezomagnetic 
Nomenclature,  serves to  aid the comparison of the relative merits of magnetostrictive, 
electromagnetic, piezoelectric, and electrostrictive transducers. The standard applies generally to  
magnetostrictive materials and was developed for those working on transducer applications. This 
revised standard was generated because of the development of a class of alloys that has made 
magnetostrictive materials more competitive with electrostrictive materials, especially for lower 
frequency applications. 
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IEEE Standards documents are developed within the Technical 
Committees of the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Board. Members of the committees 
serve voluntarily and without compensation. They are not necessar- 
ily members of the Institute. The standards developed within IEEE 
represent a consensus of the broad expertise on the subject within the 
Institute as well as  those activities outside of IEEE that have 
expressed an interest in participating in the development of the 
standard. 

Use of an IEEE Standard is wholly voluntary. The existence of an 
IEEE Standard does not imply that there are no other ways to  produce, 
test, measure, purchase, market, or provide other goods and services 
related to the scope of the IEEE Standard. Furthermore, the viewpoint 
expressed at the time a standard is approved and issued is subject to 
change brought about through developments in the state of the art and 
comments received from users of the standard. Every IEEE Standard 
is subjected to review at least every five years for revision or r e a i r -  
mation. When a document is more than five years old and has not 
been reaffirmed, it is reasonable to conclude that its contents, al- 
though still of some value, do not wholly reflect the present state of the 
art. Users are cautioned to check to determine that they have the latest 
edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any 
interested party, regardless of membership affiliation with IEEE. 
Suggestions for changes in documents should be in the form of a pro- 
posed change of text, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the 
meaning of portions of standards as they relate to specific applica- 
tions. When the need for interpretations is brought to the attention of 
IEEE, the Institute will initiate action to  prepare appropriate re- 
sponses. Since IEEE Standards represent a consensus of all con- 
cerned interests, i t  is important to ensure that any interpretation has 
also received the concurrence of a balance of interests. For this reason 
IEEE and the members of its technical committees are not able to pro- 
vide an instant response to interpretation requests except in those 
cases where the matter has previously received formal consideration. 

Comments on standards and requests for interpretations should be 
addressed to: 

Secretary, IEEE Standards Board 
445 Hoes Lane 
P.O. Box 1331 
Piscataway, NJ 08855-1331 
USA 

IEEE Standards documents are adopted by the Institute of Electrical 
and Electronics Engineers without regard to whether their adoption 
may involve patents on articles, materials, or processes. Such adop- 
tion does not assume any liability to any patent owner, nor does it 
assume any obligation whatever to parties adopting the standards 
documents. 
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(This Foreword is not a part of IEEE Std 319-1990, IEEE Standard on Magnetostrictive Materials: Piezomagnetic 
Nomenclature.) 

The original purpose of this standard was to make possible the comparison of the relative merits 
of magnetostrictive, electromagnetic, piezoelectric, and electrostrictive transducers on a simple 
and straightforward basis. The nomenclature used in this standard has evolved from a proposed 
set of definitions [141* for the parameters used in evaluating magnetostrictive materials. Every 
effort has been made to develop a nomenclature consistent with existing IEEE standards on piezo- 
electric crystals. The standard applies generally to magnetostrictive materials, except for some 
uncommon cases noted below. The need for such a standard is largely centered in laboratories 
working on transducer applications. In the past, the absence of a valid basis for direct comparison 
has resulted in independent work on each different transducer mechanism and the passing of 
judgment on it only at the end of an extensive development program. 

In the literature, the symbol A had been widely used for many quantities connected with magne- 
tostriction. Sometimes it represented the magnetostriction constant, the saturation magnetostric- 
tive strain, or  occasionally, the slope of some other curve associated with magnetostrictive 
measurement. This obviously led to considerable confusion when dimensions were omitted or 
limited data given. No quantity is represented by 1 in this standard. 

The current purpose for revising this standard is the discovery of a new class of rare earth alloys 
of iron, cobalt, and nickel with extremely high maximum strain capability, on the order of one 
part per thousand. These new materials have made magnetostrictive materials more competitive 
with electrostrictive materials, especially for the lower frequency applications, below 3 kHz, where 
high strain capability is required for high power output. 

The Institute wishes to  acknowledge its indebtedness to those who have so freely given of their 
time and knowledge and have conducted experimental work, upon which many of the IEEE publi- 
cations are based. This publication has been developed under the auspices of the IEEE Ultrasonics, 
Ferroelectrics, and Frequency Control (UFFC) Society. It was sponsored and approved by the Stan- 
dards Committee of the UFFC and was prepared by the Technical Committee on Magnetostrictive 
Materials. The following persons were members of the subcommittee that prepared this standard: 

A. Ballato 
J. L. Butler 

S. L. Ehrlich, Chair 

A. E. Clark 
M. B. Moffett 
W. M. Pozzo 

D. Rickette 
A. C. Tima 

The following persons were on the balloting committee that approved this document for submis- 
sion to the IEEE Standards Board: 

J. L. Butler 
A. E. Clark 

S. L. Ehrlich 
M. B. Moffett 
W. M. Pozzo 

D. Ricketts 
A. C. Tims 

'The numbers in brackets correspond to those of the refemnces in Section 3. 
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