
Designation: B 713 – 82 (Reapproved 1997) e1

Standard Terminology Relating to
Superconductors 1

This standard is issued under the fixed designation B 713; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

e1 NOTE—Editorial changes were made throughout in March 1997.
Note—The designation after the definition indicates that the definition is either taken directly from theCompilation of ASTM
Standard Definitions, and cites the standard in which it is used (for example, D2864) and the committee with jurisdiction (for
example, D-27), or if new, it is designated B713, B-1.

1. Referenced Documents

1.1 ASTM Standards:
A 340 Terminology of Symbols and Definitions Relating to
Magnetic Testing2

B 354 Terminology Relating to Uninsulated Metallic Elec-
trical Conductors3

B 374 Terminology Relating to Electroplating4

D 123 Terminology Relating to Textiles5

D 1356 Terminology Relating to Sampling and Analysis of
Atmospheres6

D 2864 Terminology Relating to Electrical Insulating Liq-
uids and Gases7

E 7 Terminology Relating to Metallography8

E 41 Terminology Relating to Conditioning9

E 269 Definitions of Terms Relating to Magnetic Particle
Inspection10

F 17 Terminology Relating to Flexible Barrier Materials11

F 303 Practices for Sampling Aerospace Fluids from Com-
ponents12

2. Terminology

aspect ratio—ratio of the longer to the shorter transverse
dimensions of a rectangular composite superconductor.

B 713, B-1
barrier—any material limiting passage through itself of solids,
liquids, semisolids, gases, or forms of energy such as
ultraviolet light. F 17, F-2

braid, n—a narrow tubular or flat fabric produced by inter-
twining strands of materials according to a definite pattern.

D 123, D-13
cable (concentric lay conductor)—conductor constructed
with a central core surrounded by one or more layers of
helically laid wires.

DISCUSSION—Several types of cables (concentric lay conductors) are
compact round, conventional concentric, equilay, parallel core, rope-
lay, unidirectional, and unilay, as follows:

conductor, compact round—a conductor constructed with a
central core surrounded by one or more layers of helically
laid wires and formed into final shape by rolling, drawing, or
other means.

conductor, conventional concentric—conductor constructed
with a round central core surrounded by one or more layers
of helically laid round wires. The direction of lay is reversed
in successive layers, and generally with an increase in length
of lay for successive layers.

conductor, equilay—conductor constructed with a central core
surrounded by more than one layer of helically laid wires, all
layers having a common length of lay, direction of lay being
reversed in successive layers.

conductor, parallel core—conductor constructed with a cen-
tral core of parallel-laid wires surrounded by one layer of
helically laid wires.

conductor, rope-lay—conductor constructed of a bunch-
stranded or a concentric-stranded member or members, as a
central core, around which are laid one or more helical layers
of such members.

conductor, unidirectional—conductor constructed with a cen-
tral core surrounded by more than one layer of helically laid
wires, all layers having a common direction of lay, with
increase in length of lay for each successive layer.

conductor, unilay—conductor constructed with a central core
surrounded by more than one layer of helically laid wires, all
layers having a common length and direction of lay.

B 354, B-1
component—an individual piece or a complete assembly of
individual pieces. F 303, F-7

composite conductor—a conductor consisting of two or more
types of material, each type of material being plain, clad, or

1 This terminology is under the jurisdiction of ASTM Committee B-1 on
Electrical Conductors and is the direct responsibility of Subcommittee B01.08 on
Superconductors.
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coated, and assembled together to operate mechanically and
electrically as a single conductor. B 713, B-1

composite superconductor—a conductor incorporating super-
conductive material.

DISCUSSION—Some types of composite superconductors are compos-
ite conductor, coreless, tape, tubular, and hollow, as follows:

conductor, composite—seecomposite conductor.
conductor, coreless—a conductor constructed of one or more
layers of helically laid wires and formed into final shape by
rolling, drawing, or other means.

conductor, tape—a conductor constructed in the form of a flat
ribbon or strip.

conductor, tubular—a conductor constructed in the form of a
tube.

conductor, hollow (also tubular conductor)—a conductor in
which the individual elements are disposed about one or
more hollow passages, the direction of which is along the
axial length of the conductor. B 713, B-1

composition—the quantity of each of the components of a
mixture; usually expressed in terms of the weight percent-
age, or the atomic percentage of each of the components in
the mixture. E 7, E-4

conductivity, electrical—the ratio of the current density car-
ried through a specimen to the potential gradient paralleling
the current. This is numerically equal to the conductance
between opposite faces of a unit cube of material. It is the
reciprocal of resistivity. D 2864, D-27

conductor—a wire or combination of wires not insulated from
one another, suitable for carrying an electrical current.

B 354, B-1
critical current, Ic—the maximum electrical current below
which a superconductor exhibits superconductivity at some
given temperature and magnetic field. B 713, B-1

critical current density, Jc—the critical current divided by the
total cross-sectional area of the conductor. B 713, B-1

critical magnetic field strength,Hc2—the maximummagnetic
field below which a superconductor exhibits superconduc-
tivity at zero current and temperature. B 713, B-1

critical temperature, Tc—the maximum temperature below
which a superconductor exhibits superconductivity at zero
magnetic field and current. B 713, B-1

critical transition temperature—seetransition temperature.
current, constant, Idc—the steady current which is located in
a winding and which produces a magnetostatic condition.

A 340, A-6
current density (cd)—current per unit area. B 374, B-8
diamagnetic material—a material whose relative permeabil-
ity is less than unity.

NOTE 1—The intrinsic induction,Bi, is oppositely directed to the

applied magnetizing forceH. A 340, A-6

filamentary (multifilamentary) superconductor—a compos-
ite superconductor consisting of at least one superconductive
wire embedded in a matrix. B 713, B-1

flux density—seemagnetic induction.
fully transposed conductor—a conductor in which every
strand occupies every relative position in the conductor at
regularly specified intervals along its length.B 713, B-1

magnetic field strength—the measured intensity of a
magnetic field at a point, usually expressed in oersteds or
amperes per metre. E 269, E-7

magnetic flux,F—the product of the magnetic induction,B,
and the area of a surface (or cross section),A, when the
magnetic inductionB is uniformly distributed and normal to
the plane of the surface.

F 5 BA

where:
F 5 magnetic flux,
B 5 magnetic induction, and
A 5 area of the surface.

NOTE 2—If the magnetic induction is not uniformly distributed over the
surface, the flux,F, is the surface integral of the normal component ofB
over the area.

F 5 * * s B·dA

NOTE 3—Magnetic flux is a scalar and has no direction. A 340,
A-6

magnetic flux jump—the collective, discontinuous motion of
magnetic flux lines in a superconductor, produced by
mechanical, thermal, magnetic, or electrical disturbances.

B 713, B-1
magnetic flux pinning—the trapping of magnetic flux lines at
defects in the superconducting material. B 713, B-1

magnetic induction (also flux density),B—that magnetic
vector quantity which at any point in a magnetic field is
measured either by the mechanical force experienced by an
element of electric current at the point, or by the
electromotive force induced in an elementary loop during
any change in flux linkages with the loop at the point.

NOTE 4—If the magnetic induction,B, is uniformly distributed and
normal to a surface or cross section, then the magnetic induction is:

B 5
F
A

where:
B 5 magnetic induction,
F 5 total flux, and
A 5 area.

NOTE 5—Bin is the instantaneous value of the magnetic induction and

Bm is the maximum value of the magnetic induction. A 340, A-6

matrix of composite superconductor—the continuous
longitudinal phase of a pure metal, a polyphase alloy, or
mechanical mixture that is not in the superconducting state at
the normal operating conditions of the embedded
superconductor. B 713, B-1

mixed matrix of composite superconductor—matrix
composed of more than one component. B 713, B-1

normal state—the thermodynamic state in which a
superconductive material no longer exhibits any of the
characteristics of the superconducting state.B 713, B-1

quench—the abrupt and uncontrolled loss of
superconductivity produced by a disturbance.B 713, B-1

stabilizer—ametal, but not necessarily the matrix, in electrical
contact with a superconductor, to act as an electric shunt in
the event that the superconductor reverts to the normal state.

B 713
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B 713, B-1
strand, n—one of the wires of any stranded conductor.

B 354, B-1
stranded conductor—a conductor composed of a group of
wires, usually twisted, or of any combination of such groups
of wires. B 354, B-1

superconducting—adjective describing a material exhibiting
superconductivity. B 713, B-1

superconducting state—the thermodynamic state in which the
material exhibits superconductivity. B 713, B-1

superconducting transition—that combination of values of
temperature,T, electrical current density,J, and magnetic
field, H, at which a transition from the superconducting to
the normal state takes place.

NOTE 6—A representation of this relationship is shown in Fig. 1.
B 713, B-1

superconductive—adjective describing a material exhibiting
the characteristics of normal conductivity, but which shows
superconductivity under appropriate conditions.B 713, B-1

superconductivity—a property of many elements, alloys, and
compounds by virtue of which their electrical resistivity
vanishes and they become strongly diamagnetic under
appropriate conditions. B 713, B-1

superconductor—a material that exhibits superconductivity
under appropriate conditions. B 713, B-1

tape—a composite superconductor in the form of a flat ribbon
or strip. B 713, B-1

temperature—the thermal state of matter as measured on a
definite scale. E 41, G-3

temperature, absolute—(a) temperature measured on the
thermodynamic scale, designated as kelvins (K).

(b) Temperature measured from absolute zero (−273.15°C
or − 459.67°F). The numerical values are the same for both the
Kelvin scale and the ideal gas scale. D 1356, D-22
transition temperature (also critical transition
temperature)—the maximum temperature below which a
superconductor exhibits superconductivity at a given
magnetic field and current. B 713, B-1

transposed conductor—a composite conductor in which
filaments or strands occupy different relative positions about
the conductor axis in a regular manner. B 713, B-1

transposition length—the length in which a filament or strand
returns to its original relative position in a transposed
conductor. B 713, B-1

trapped magnetic flux—the magnetic flux retained in a
superconductor when the applied magnetic field is reduced
or reversed in direction. B 713, B-1

twist, n—the number of turns per unit length made by a
filament or strand about a conductor axis. B 713, B-1

twist pitch (also twisted length)—the length in which a
filament or strand returns to its original relative position in a
twisted conductor. B 713, B-1

twisted length—same astwist pitch.
twisted conductor—a composite conductor in which the
filaments or strands are displaced about the conductor axis.

B 713, B-1
volume percent superconductor—that percentage by volume
of a composite superconductor which is superconducting
under normal operating conditions. B 713, B-1

wire—a rod or filament of drawn or rolled metal whose length
is great in comparison with the major axis of its cross
section. B 354, B-1

FIG. 1 Transition Surface from the Superconducting to the Normal State
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This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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