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FOREWORD

1. This standard establishes uniformcriteria for materials and equi pment
whi ch, when inplenented, will reduce the magnitude of the nmagnetic field of
nomagnetic mine warfare ships and craft. It also provides for the tagging of
material and equi pment conplying with the requirenents of this standard and
st andardi zed docunentation of nmagnetic information which will facilitate the
evaluation of the effects on the magnetic field of nonmagnetic nine warfare
ships and craft frommaterials | nd equiprment installed on or in the ship or
craft.
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1. SCOPE

1.1 Scope. '!hli’ » MAWM fequirements that are imposed on
materials and equipment ‘whicki“ave “td” bé*lnstalled- ‘ont ‘and“that are pertinent
to ths magnetic silencing characteristics “of" m‘:ic mine warfare ships
Mcm:. eI SRS S S AP v P RN I J'L} L2 PRCSRCEE Al N ot ""(L.\"“

- -
x - e -

1.1.1 Application. Adherence to this standard is required in the design
of items, equipment, parts of equipment, parts of equipnent and systems which are to be installed
on nonmagnetic mne warfare ships and craft. Adherene to this standard
also required in the devel opnent of installation practices for nonnagnetic
mne warfare ships and craft. This standard is not mandatory in the design of
itens, equipnent, parts of equipnment and systens or in the devel opment of
installation practices for ships and craft with magnetic steel hulls.

1.2 Cassification. Cassification is applicable to the magnetic
field sources upon which the requirenents of this standard are inposed and
types of magnetic information draw ngs.

1.2.1 Magnetic field sources. Mgnetic field sources are classified as
foll ows:

Cass 1. Ferrous field source.
Cl ass 2. Eddy current field source.
Cass 3| Stray field source.

2. REFERENCED DOCUMENTS.

2.1 Issues of docunents. The followi ng documents, of the issue in effect
on date of invitation for bids or request for proposal, forma part of this
specification to the extent specified herein.

SPECI FI CATI ONS

M LI TARY
M L- P- 15024 - Plates, Tags, and Bands for ldentification
of Equi prent |
M L-P-15024/5 - Plates, Identification.
STANDARDS
M LI TARY
M L- STD- 1310 - Shipboard Bonding, G ounding, and QO her
Techni ques for Electromagnetic Conpatibility
and Safety |
DOD~-STD-1399, - Interface Standard for Shipboard Systems,
Section 070, D.C. Magnetic Pield Enviromment (Metric).

Part 1
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DCD- STD-2133 - Cable Arrangenent for Mninum Stray Magnetic
Field (Metric).
DCD- STD-2134 - Storage Battery Arrangenment for M ninmum
26 Lamanr nvw 3 et »1geces SEray Magnetic Field (Metrdc)d.- .ooono .
t.‘!..t""‘::p =-DOD-STD~2141, ., Definitions, .‘P.‘l:.sy"._ﬁh.“n.m“’ ”‘8"“1‘;: :
bt sinRiteyoshr ~binsrasdtlencing (Metric) gy vy timmtty R tyars . -
DOP—STD—~2142 - Magnetic Silencing Charact:eristica, Measurement
of (Metric).
DOD- STD-2144 - Induction Cutches, Low Magnetic Field Design of
(Metric). .
DCD-STD- 2145 - Di sconnect Switch Boxes- Contactor Panels and
Swi t chboards, Low Magnetic Field Design of
(Metric).
DOD- STD-2146 - Direct Current Generators and Motors, Low Stray

Magnetic Field Design of (Metric).
HANDBOOK

M LI TARY
DOD- HDBK-270 - Metallic Materials, Mgnetic Perneability y and
El ectrical Conductivity, Characteristics of
(Metric).

(Copies of specifications, standards, draw ngs, and publications required
by contractors in connection with specific acquisition functions should be
obtained fromthe contracting activity or as directed by the contracting
of ficer.)

3. DEFI N TIONS

3.1 Ceneral magnetic silencing terns. The neanings of general nagnetic
silencing terns used in this standard are in accordance with DOD STD 2141.

3.1.1 B. See flux density (3.1.5).

3.1.2 Center. As used in this standard, center refers to the geonetric
center of the item (that is, center of a battery arrangenent).

3.1.3 Enclosure. Enclosure refers to any structure that envel ops a space
or quantity wthin itself, such as boxes, |ockers, sw tchboards, electrical
cabinets, storage containers, and tanks.

3.1.4 Face area. Face area refers to the side of an enclosure which has
the greatest surface area, whether it is the side, top, or bottomof the
encl osure.

3.1.5 Flux density. Flux density is the magnetic flux per unit area
denoted as B. This quantity is often specified or referred to in lieu of
magnetic field intensity, H(valid in air or vacuum environnent only).

3.1.6 Gounding wire. Gounding wire is a ground connection of equipnent
and itenms at the level of the branch ground in the ship’s or craft’s grounding
system (see M L-STD 1310).
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3.1.7 Loop. A loop is any structure that forms an electrically continuous
path, such as piping |oops, subbaseo, foundations, and non-synmetrical structures.

T332 - TAMKLIBRS LA calimir - o tat LAmENS L 21 ncdoysrercnt -

3.1.8 Magnetic docunentation. Mgnetic documentation refers to magnetic
infornmation drawi ngs and aperture cards of magnetic information draw ngs (see 5.8).

3.1.9 Piping system. As used in this standard, piping systemis -a struc-
ture which, as a system transfers a fluid from one point to another point.

3.1.10 Plate. A plate is a flat, continuous surface of material.

4. GENERAL REQUI REMENTS.

4.1 Naterial. In general, material, to be installed, on nonmagnetic mne

warfare ships and craft shall be nonmagnetic and shall not exceed the appli-
cable size limtations of 5.3. Magnetic materials nmay be used when required by
an electrical function (see 5.2.1.1) or when required for nechanical strength

(see 5.2.1.2).

4,1.1 Selection of material. DOD HDBK-270 ny be used as a guide in the
sel ection of material to be installed on nonmagnetic mine warfare ships and
craft. Regardless of how the material selection is made, the nmaterial shall
conformto the requirenents of this standard.

4.2 Direct current (d.c.) electrical circuits. D.c. electrical circuit(s)
which will be operated on any nonnagnetic mne warfare ship or craft shall be
designed in accordance with the requirements of 5.4, to nmininize the stray mag-
netic field produced by the circuit(s).

4.3 Provision of ldentification plates. Material and equi pnent that have
nmet the requirements of this standard shall be provided with a separate identi-
fication plate, which shall be permanently attached to the naterial and equip-
ment. The identification plate inscription shall be as follows, with the appro-
priate test method identification inserted:

(a) FOR MATERIAL: This material conforms to DOD STD 2143
and has passed test method as specified
in

(b) FOR EQUI PMENT: This equipnent conform to DOD STD- 2143
and has passed test nethod as specified
in

This information shall not be combined on the general equipment identification
plate.

4.3.1 Materials and physical characteristics of identification plates.
Identification plates shall be in accordance with M L-P-15024, type A B, C
D, E, or F, and ML-P-15024/5 except that class 302 corrosion-resisting steel

material shall not be used.

4.4 Magnetic docunmentation. Mgnetic documentation shall be provided in
accordance wth 5.8 for all class 1 and 2 field sources that are to be installed

on nonmagnetic mne warfare ships and craft.
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5. DETAILED REQUI REMENTS

5.1 Mnimzation of magnetic field. It is essential that every effort
be-nmade -to mininize the magnetic field of a nonmagnetic mine warfare ship-or
craft. The magnetic field contribution-of individual conponents of a ship or
craft to the total magnetic field of the ship or craft is dependent signifi-

cantly upon the follow ng:

(a) The magnetic characteristics of the conponent’s material -
whether it is magnetic or nonmagnetic is a function of
its magnetic, perneability and its fabrication (see 5.2).

(b) The electrical conductivity of the conponent's naterial and
the construction of the conponent (see 5.3).

(c} The d.c. circuits of the conponent (see 5.4).

(d) The orientation and |ocation of the conponent on the chip or

craft (see 5.5),
(e) The degaussing systeminstalled on the ship or craft (see 5.6).

5.2 Magnetic characteristics (class 1).

5.2.1 Magnetic and nonmagnetic material requirenents. In general, material
to be installed as part of or on a nonnagnetic mine warfare chip or craft shal
be nonmagnetic. Materials which serve an electrical function or require mech-
ani cal strength may be magnetic in accordance with 5.2.1.1 and 5.2.1.2, respec-

tively

5.2.1.1 Material serving an electrical function. Material, of which
el ectrical function in equipnent requires the material to be magnetic for norma
operation, may be magnetic. However, equipnent shall be designed to nininize
the volune of nmagnetic material required. Upon the request of the contracting
activity, the contractor shall prove to the satisfaction of the contracting
activity that a nonnmetallic or a nonnagnetic nmaterial cannot be used.

5.2.1.2 Material requiring nechanical strength. The material of an

equi pnent or equi prent part which nmust exhibit a nechanical strength that can-
not be attained with nonmagnetic material may be magnetic. However, the equip-
ment or equi pment part shall be designed to mininmize the volune of magnetic
material required. Upon the request of the contracting activity, parts subject
to usage under high stress, where the maxi num di mension of the equipment or
equi pnent part exceeds 5 centineters (cm) and where the sun of the maximum

di mension of all parts having a simlar function in a 9 meter section of the
ship exceeds 1.5 neters, shall be reported to the contracting activity. The
contractor, wupon the request of the contracting activity, shall prove to the
satisfaction of the coatracting activity that a nonnmetallic or a nonmagnetic

materi al cannot be used

5.2.1.3 Location of nandatory nagnetic naterial. Conponents containing
magnetic material shall be located as high in the ship or craft as practicable
and shall be w dely dispersed through the ship or craft as is practicable, to
avoi d produci ng peaks in the curve of the ship's or craft's magnetic signature.
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5.2.2 Perneability of material.DOD HDBK-270 nmay be used. as gui dance
relating -to the effects of fabrication nethods on the magnetic permeability of
materials. However, regardl ess of materials selected because of conclusions
drawn from DOD- HDBK- 270, the relative nagnetic perneability af ter fabrication ,
of all materials shall not exceed 2.0, subject to the exceptions of 5.2.1.1.
or 5.2.1.2

5.2.3 Wlding.. Wlds shall have a relative magnetic perneability of 2.0
or less in their finished condition.

5.2.4 Magnetic conponents |  Unless otherw se approved by the contracting
activity prior to installation, items, equipment, or systems which contain
magneti c components in accordance with 5.2.1.1 or 5.2.1.2 shall not enanate a
ferrous magnetic field greater than 0.15 anpere per meter (A/m (B - 188 nT)
at any point 2 meters fromthe center of the item equipnent or system

5.3 Electricity conductivity of material (class 2). Any material to be
installed as part of or on a nonmagnetic mne warfare ship or craft shall con-
formto the requirements of 5.3.1 and 5.3.2, and to the size limtation
specified in 5.3.3 through 5.3.11

5.3.1 Electrical conductors. Except for ground conductors and cable
arnmor, electrical conductors specifically designed to carry an electric current
(alternating or direct) shall not be required to conformto the size limtation
specified in 5.3.4. However, electrical conductors designed to carry d.c. shall
conformto the requirements of 5.4. Gound conductors shall conformto the
requirenents of 5.3.2.

5.3.2 Gounding The ship's or craft’s ground system shall be in accor-
dance with ML-STD- 1310 for nonmetallic hull ships. In addition, grounding
wires shall be insulated and shall have a cross-sectional area equal to or
less than 5.27 m (10,400 circular roils) and shall have a mninumlength of
2 meters or shall be wires which have the equival ent resistance. Only one
wire shall be used to ground an equi pnment or item No electrically continuous
| oops shall be formed by the grounding wre.

5.3.3 Piping systens. The electrically continuous paths of any piping
systemto be Installed on nonmagnetic mne warfare ships or craft shall not
encl ose an area exceeding the applicable limting area of figure 1 for ships and
figure 5 for craft.

5.3.4 Loops other than in piping systens. The electrically continuous
pat hs of any |oops, other than the ones constituting a piping system (see 5.3.3),
to be installed on nonnmagnetic mne warfare ships or craft shall not enclose an
area exceeding the applicable limting area of figure 2 for ships and figure 6

for craft.

5.3.5 Plates. Plates constructed of electrically continuous material to
be installed on nonmagnetic mine warfare ships or craft shall not have an area
exceeding the applicable limting area of figure 3 for ships and figure 7 for

craft.
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5.3.6 Enclosures. Enclosures constructed of electrically continuous
material to be installed on nonnagnetic sine. warfare ships or_craft shall |
not have face areas’ exceeding the applicable liniting area of fisure 4 for .
ships and figure 8 for craft.

M R \ N - JOF Y Ve Lar 2 P .

5.3.7 Paraneters for |oops, plates and enclosures. The significant
parameters associated with, finding the enclosed areas of hops. (see 5.3.3 and
5.3 .4), the areas of plates (see 5 .3.5), and the linmting, face area of enclosures
(see 5.3 .6) are included on figures 9 (loops constituting piping systens), 10
(I oops other than |oops constituting piping systems), 11 (plates), and 12 (en-
cl osures).

5.3.8 Resistive joints. The electrical continuity of an electrically
continuous path or surface covered by 5.3.3 through 5.3.6, whose encl osed area
exceeds the limting area of figures 1 through 8, as applicable, shall be broken
by the installation of a resistive elenment having | resistence of at |east 1 ohm
Each electrically continuous path that exceeds the limting area shall be broken
in two places approximtely 180 degrees apart. The parts shall be rejoined by
resistive elements. Each electrically continuous surface shall be broken such
that the sumof any two resulting enclosed areas is less than or equal to the
limting area. The parts shall be rejoined by resistive el enents.

5.3.9 Conpensating coils- If it is absolutely inperative that the path
or surface covered by 5.3.3 through 5.3.6, whose encl osed areas exceeds the
limting area of figures 1 through 8, as applicable, not be broken, and an
alternative material cannot be used, then special eddy current conpensating
coils shall be designed and utilized to conpensate the resultant eddy current

magnetic field.

5.3.10 Limtations for groups of boxes on any 6 by 6 neter section of a
deck. Goups of boxes on any 6 by 6 meter section of a deck shall neet the

folTowing limtation:

I(ay x A}*?)| +]0.1 x Z(ay x AJ*)[ < 440
i 3

where "a" is the cross-sectional area in square cmof the box, as determ ned

by the product of the thickness of the material and the dinension of the box
which is perpendicular to the face area of the box; and “A’ is the face area

in square nmeters. |If the conductivity (°) of the material of a specific box

is greater than 10 percent of the conductivity of copper, the first term of

the equation is used; if the conductivity of the material of a specific box is

| ess than or equal to 10 percent of the conductivity of copper, the second term
of the equation is used. For an exanple of these calculations, see appendix A

5.3.11 Rotating sources. Plans and dinensions of itens of electrically
continuous material, which rotate at a rate exceeding. 1 revolution per mnute
shall be subnmitted to the contracting activity for approval prior to installation.
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5.4 Stray field sources (class 3) “in’ d.c. circuits. D.c electric circuits
(except degaussing coils) shall be in accordance with the” requirements of 5.4.1
through 5.4.6, in so far as practicable.

5.4.1. Cables. Cables shall be arranged in accordance wth DOD STD 2133.
Limtations on stray aagnetic field emanations frti cables shall be in accord-
ance with 5.4.2 through 5. 4.6.

5.4.2 Batteries. Batteries shall be arranged in accordance wth
DOD- STD-2134 by battery arrangement of which the center is separated from
its associated equipnet by 1.5 nmeters or nore shall be considered a separate

stray field source and not as part of its associated equipment. Any battery
arrangenent of which the center is within 30 cmof its associated equi prent

shal |l be considered part of the equipment as a stray field source.

5.4.3 Meters and generators other than magnetic ni nesweeping generators.

Design of motors and generators shall conformto the requirements of
DCD- STD-2146 in order to minimze thdr stray magnetic field.

5.4.4 Magnetic mnesweeping generator. Each magnetic mnesweeping gene-
rator and associated circuitry shall be designed to emanate | ow stray magnetic

fields according to the follow ng requirenents:

(a) M nesweeping generator and notor-generator exciter set conbined.
The generator and exciter shall be designed in accordance with
DCD- STD- 2146.

(b) Contactor panel and sw tchboards. Contactor panels and switch-
boards shall be designed in accordance with DCOD STD 2145.

(c) Magnetic m nesweep cable. The arrangenment of the magnetic mne-
sweep cable shall be in accordance with DOD STD 2133.

(d) Associated circuitry not included in (a), (b), or (c) above shall
be designed in accordance with the requirenments of DOD STD 2134,
DCD- STD-2134, and DOD- STD- 2145.

5.4.5 Induction clutches. Wen used, induction clutches shall be designed
in accordance W th DOD- STD- 2144

5.4.6 Oher circuitry. Al other d.c. electric circuitry (except degaus-
sing coils) not Included in 5.4.1 through 5.4.5 shall be designed in accordance
with the requirements of DOD STD-2133 and DOD- STD- 2145

5.5 Oientation and |ocation. Any itens, equipnment, or system designed
In accordance wth this standard shall be designed so that when installed or
stored aboard ship, its orientation and |ocation aboard ship will not change.
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5.6 Degaussi ng system A degau55| ng systemshall be installed as speC|f| ed

by the contracting’ activity o2 LB [ mymrin o o om T TR -
DOBUMATZITLLPAE Y L 'J"w S MBI B E 08 L w0 < Db PRSI I

e e gy —m——— oy ,_...-‘_,_.__. ——

5.7 Susceptibility. Al systens and equi prent desi gned in accordance with
this standard shall conply with the d.c. magnetic field environment interface

requi renments of DOD STD-1399, Section 070, Part 1.

5.8 Docunentation of magnetic information. Docnentation of magnetic infor-
mation in accordance with 5.8.1 and 5.8.2 shall be provided to the contracting
activity for items, equipnent, parts of equipnent, and systens that are class 1
or 2 field sources.

5.8.1 Magnetic information drawing. Magnetic information draw ngs shall
be prepared for the i1tems, equipnent, parts of equipnent, and systens being
acquired. These drawi ngs shall be in accordance with the data ordering document
included in the contract or order (see appendix B). Only significant nagnetic
paraneters of an item equipnent, parts of equipnment, and system need to be
shown in detail. The significant magnetic parameter shall include as a m ni num
identification of magnetic material, nonmagnetic nmetallic material and nonmetallic
material, dimensions, orientation with respect to the vertical, the magnetic
perneability of materials, the electrical conductivity of materials, and d.c.
circuits.

5.8.1.1 Details of drawing contents. Types of materials shall be iden-
tified by using the synbols indicated on figure 13, unless the synbols are
already used on the drawing. In that case, appropriate distinct synbols shall
be used and identified by notes on the drawings. If the dimensions of a
material item equipnmeht, part of equipnent, or system cover less than a 20
mllimeter (mm) square area, an exploded view of the material item equipnent,
part of equipment, or systemshall be included in the drawing. The drawing
shall include a naterial identification |ist which identifies the type of
material in accordance with DOD-HDBK-270, if included in the handbook. In
addition to the general magnetic information listed in 5.8.1, the magnetic
information drawi ng shall include the followi ng specific itens for itens,
equi pent, parts of equipnent, and systens that are class 1 or 2 field sources:

Cass 1 - Dimensions of enclosure, if enclosure is magnetic.
If the enclosure is nonmagnetic, then the dinmensions of
magnetic items in the enclosure.

Cass 2 - Dinensions of electrically conductive materials, including
the itens inside the enclosure.
Thi ckness of the material.
Cross-sectional area, or dinensions, of the material.
El ectrical conductivity of naterial.
Detail of connections made to or with the material
(needed to ascertain the existence of electrical |oops).
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5.8.2 Aperture cards. Wen required by the contract, 35 nmm mcrofilm of
the magnetic infornmation drawings mounted in aperture cards shall be provided
as specified in the data ordering document (see appendix B).

Preparing activity:
Navy - SH
(Project 1905-N011)
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NOTE:

conduc-

tivity of materials relative to copper. Common materials
havi ng conductivity greater than 10 percent of copper are:

1. Percentage of conductivity refers to the electrical

copper, alumnum brass and bronze. Common nmetals having
conductivity less than 10 percent of copper are: steel

(all types) and Monel.

FIGURE 1. Permissible areas of electrically continuous |oops
constirtuting piping systenms for ships (metric).

(Sheet 1 of 4).




Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June 1983

[ s 1

-

(Y] -~

%y 2

g

W

' 4

<«

(<]

&

-

=

- Sini

ShiE
i Z B h=s >;:§
(o] 20 30 40 5.0
SH 12212 Conductivity (percent of copper)

A. Conductivity between 0 percent and 3 percent of copper.

FIGURE 1. Permissible areas of electrically continuous loops
constituting piping systems for ships (metric).
(Sheet 2 of 4),

2L A

Pt
-



Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June\;983

cam et aswEerannt cemsriar- tivne

LIMITING AREA (M2)

SH 12212 . .- Conductivity (percent of copper)

B. Conductivity between 3 percent and 50 percent of copper.




Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June 1983

QO T T T TR as TR RISy
i eeansas FHEe T evssassa rass conad
THE R S secesenns saans sas! ¥
Y 3t =

i
!

e aga

As=276c062 .

C=CONDUCTIVITY (% OF

1+ P4

6

Sesiessiiiiecsncans

vissesesenaseseracsons
essacsrnsssnnas

N
(]

LIMITING AREA (M%)

1IL
14

1o oisosiisnis

18020 <1
youstas

SH 12212~ Conductivity (percent of copper)
C. Conductivity between 50 percent and 106 percent of copper.

* - 2 _ _ 211 = =
I 9 @IM1EB1LD1IE HLIES

3

1anna
AUV P

(Sheet 4 of 4).




Downloaded from https://www.everyspec.com

- .
R ST B

DOD~STD-2143(SH)
1 June 1983

T oLt

-4

[Pamge® Sty

Fpieden -2
SRS

i 3
-

e-‘—-—yvv'rr

Earrir

NI

' '

Limiting anm‘(nz)'~

///////////A

0 175 325

Cross—sectional area (cm?)

SH 12213
FIGURE KEKY

NOTES:

Percentage of conductivity refers to the electrical conduc-
tivity of materials relative to copper. Common materials
having conductivity greater than 10 percent of copper are:
copper, aluminum, brass and bronse. Common metals having
conductivity less than 10 percent of copper ars: steel (all
types) and Monel.

Por a loop having non-uniform cross—sectional areas, an equiva-
lent cross—settional area may be used. This equivalent cross-
sectional area shall be the area that will provide the same
electrical resistance around the loop as the non—uniform
cross—sectional area.

3. _These curves are not applicable to closed loops of electrical

cable, including grounding straps and armor.

2.

Permissible areas of electrically continuous loops other
then loops constituting piping systems for ships (metric).
(Sheet 1 of 4).
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NOTE:

1. Percentage of conductivity refers to the electrical conduc-
tivity of materials relative to copper. Common materials
havi ng conductivity greater than 10 percent of copper are:
copper, aluninum brass and bronze. Common netals having
conductivity less than 10 percent of copper are: steel

(all types) and Monel.

FI GURE 3. Permi ssible areas of plates of electrical
conducting material for ships (metric).
(Sheet 1 of 4).
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FIGURE 3. Permissible areas of plates of electrical
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FIGURE KEY

1. Percentage of conductivity refers to the electrical conduc-
tivity of nmatetials relative to copper. Common naterials
havi ng conductivity greater than 10 percent of copper are:
copper, alumnum brass and bronze. Commn netals having
conductivity less than 10 percent of copper are: gteegl

(all types) and MNbnel.
2. The facé of the box whose cross-sectional area shall be con-

sidered is that side having the largest continuous conducting

ar ea.
3. The cross-sectional area shall be determined by the product

of the thickness of the material and the di nension of the box
perpendicular to the face selected in note 2.

FIGURE 4. Permissible sizes of enclosures constructed of electrically
contrnuous conducting materrals for ships (nNetric).

(Sheet 1 of 4).
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FIGURE 4. Permissible sizes of enclosures comstructed of electrically
continuous conducting materials for ships (wetric).
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FIGURE KEY

1. Percentage of conductivity refers to the electrical con-
ductivity of materials relative to copper. Common mater-—
ials having conductivity greater than 10 percent of copper
are: copper, aluxinum, brass and bronse. Common metals
having conductivity less than 10 percent of copper are:

steel (all types) and Monel.

FIGURE 5. Permissible areas of electrically continuous loops
s consititut:lixi_piping systems for craft (metric).
(Sheet 1 of 4).

26



Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June 1983

'

AsLIMITING AREA (M2)
S-CONDUCTIVITY (% OF CW)

LIMITING AREA ( M2)

avsesarssasevasmenees e
esessaclesien

percent of copper.
FIGURE 5. Permissible areas of electrically continuous loops

constituti iping systems for craft (metric).
Sheet 2 of 4

N
~



LIMITING AREA (M2)
o

(v,

.-

SH 12216 -

Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June 1983

A=854 cO80
MLIMITING AREA (M2)
C*CONDUCTIVITY (% OF Cu)

:
:
2288 diestioaitsaan tr
:: %
-pi 1k x 13
- + ¢ e 3 >
-
E :
:
sese
i
:g
s
H
3
£
3
i
o4
=i
~T X = §5
: T
-
E
:
s ¥
3
o Sl 3O mgss
T
:
$ 4
TF iningmassEai
vou - T rowse 9
s 3 R
: & :
it 2333 s =i
rg

! 20 30 40

CONDUCTIVITY (PERCENT OF COPPER)

B. Conductivity between 7 percent and 45 percent of copper.

FIGURE 5.

Permissible areas of elactrically continuous loops

constituting piping systems for craft (metric).
(Sheet 3 of 4).

28



Downloaded from https://www.everyspec.com

.+ DOD-STD-2143(SH)

1 Teema IOR1Q

A& wFUBAAD | BV

20

-
29

~
P 3
g CeCONDUCTIVITY (% OF Cu) &
< 4
w
o
<
©
z
= : HEe
3 o
5
SH 12216 CONDUCTIVITY (PERCENT OF COPPER)
C. Conductivity between 45 percent and 110 percent of copper.

FIGURE 5. Permissible areas of electrically continuous loops

constituting piping systems for craft (metric).
(gh--t 4 o AY

DAt

Sy

29



Downloaded from https://www.everyspec.com

DOD~SYD-2143(SH)
1 June 1983

See Sheet . 2:0f 4

. - :‘. '.: /////////////52/7/
| %

fm?)"ix‘

Liniting area |
g
o

Crose—sectional area (cm?)

SH 12217
FIGURE KEY

NOTES:
nduc—

1. Percentage of conductivity refers to the electrical condu
tivity of materials relative to copper. Comson materials
having conductivity greater than 10 percent of copper are:
copper aluminum, brass and bronze. Common metals having
conductivity less than 10 percent of copper are: steel (all
types) and Monel.

For a loop having non-uniform croas-sectional areas, an
equivalent cross-sectional area may be used. This equivalent
cross—sectional area shall be the srea that will provide the
same electrical resistance around the loop as the non—uniform

2.

cross—sectional area.
3. These curves are not applicable to closed loops of electrical
d armor.

:* cable, including grounding straps an

Permigsible areas of electrically continuous loops other
than loops constituting piping systems for craft (metric).

(Sheet 1 of 4).

FIGURE 6.
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FIGURE KEY
NOTE:
1. Percentage of conductivity refers to the electrical con-
Common materials

ductivity of materials relative to copper.
having conductivity greater than 10 percent of copper are:
copper, aluminum, brass and bronzte. Common metals having

coﬁ&uctivity less than 10 percent of copper are: steel (all
types) and Monel.

. FIGURE 7. Permissible areas of plates of electrical
conducting material for craft (metric).

(Sheet 1 of 4).

34



Downloaded from https://www.everyspec.com

DOD-STD-2143(SH)
1 June 1983

AREA )
Hlﬁ!'cu)

LIMITING AREA (M2)

teos e

REHhI

 sevecvasosnmn

SH 12218

THICKNESS (CM)

A. Limiting area between 1.0 and 3.0 m?;
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FIGURE 7, Permissible areas of plates of electrical
conducting material for craft (metric).
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ot
o

Permigsible areas of plates of electrical

conducting material for craft (metric).

(Sheet 4 of 4).
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Cross-sectional area (cm?)

Percentage of conductivity refers g the electrica

1.
conductivity of materials relative to copper.
material s having conductivity greater than 10 percent
of copper are: copper, aluminum brass and bronze.
Common netal s having conduct|V|ty | ess than 10 percent
of copper are: steel (all types) and Monel

2. The face of the box whose crss-sectional area shall be
considered is that side having the |argest continuous

conducting area

3. The cross-sectional area shall be determined by the product
of the thickness of the material and the dimension of the
box perpendicular to the face selected in note 2.

FIGURE 8. Pernmissible size of enclosures constructed of electrically
continuous conducting nmaterial for craft (netric).

(Sheet 1 of 4).
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Permissible sizes of enclosures constructed of electrically
continuous conducting material for craft (wmetric).
(Sheet 4 of &),
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EQUIPMENT / -

PIPING WITH CONDUCTIVITY 0'—/

SH 12220

Si: AdiLdV

RELATIVE CONDUCTIVITY, C = acu x 100, WHERE O, IS

CONDUCTIVITY OF COPPER = 5.8 x 105 siemens/cm AT 20°C

NOTES: 1. Select appropriate curve fromfigure 1 or

f igure 5 for relative conductivity, C

2. The limting area, A can then be deternined
fromthe selected curve for the given
relative conductivit vy.

3. If the actual area of any loop in the piping
system exceeds the limiting area, A the |oop
must be broken by a resistive joint.

FIGURE 9. Paraneters for |oops constituting piping systens.
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SH 12221}

g
RELATIVE CONDUCTIVITY, C =Tcy x 100, WHERE o, IS

CONDUCTIVITY OF COPPER = 5.8 x 10° siemens/cm AT 20°C

NOTES: 1. Select appropriate curve fromfigure 2 or
figure 6 for relative conductivity, C
and cross-sectional area, a.

2. The limting area, A, can then be determ ned
fromthe selected curve for the given
cross-sectional area

3. If the actual area of the loop is larger than
the limting area, the |oop nust be broken
by a resistive joint.

FIGURE 10. Paranmeters for |oops other than |oops
constituting piping systens.
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MATERIAL wrm/

CONDUCTIVITY o

SH 12222

RELATIVE CONDUCTIVITY, C = Geg x 100, WHERE o, IS

CONDUCTIVITY OF COPPER = 5.8 x 107 siemens/cm AT 20°C

NOTES: 1. Select appropriate curve fromfigure 3 or

figure 7 for relative conductivity, C,
and thickness, t.

2. The limting area, A can then be deternined
fromthe selected curve for the given
t hi ckness.

3. If the actual area of the plate is larger than
the limting” area, the plate nust be broken
by a resistive joint.

FIGURE 11. Paraneters for plates.
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UMITING AREA (FACE AREA), A

MATERIAL WITH CONDUCTIVITY o

SH 12223

RELATIVE CONDUCTIVITY, C =—2_ x 100, WHERE O, IS
o}
cu

CONDUCTIVITY OF COPPER = 5.8 x 102 siemens/cm AT 20°C

NOTES: 1. Cross-sectional area, a, is determned by nultiplying
the thickness of the enclosure face with the |argest
conducting area, A, by the dinmension of the enclosure
perpendicular to the selected face.

2. Select appropriate curve fromfigure 4 or figure 8 for
relative conductivity, C, and cross-sectional area, a.

3. The linmting area, A can then be determned fromthe
sel ected curve for the given cross-sectional area.

4. If the actual area of the enclosure is |larger than the
limting area, the enclosure nust be broken by a resis-
tive feint.

FI GURE 12. Par amet ers for encl osures.
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MAGNETIC MATERIAL

s

W ﬁ NONMAGNETIC METALLIC MATERIAL
7SS

VOO IIIIA

| 7%
v/ /7, / NONMETALLIC MATERIAL
7 A

SH 12224

FIGURE 13. Symbols for magnetic information drawing.
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APPENDI X A

EXAMPLES OF LIM TATIONS FOR GROUPS OF BOXES
ON ANY 6 BY 6 METER SECTI ON OF A DECK

10. CGENERAL

10.1 Scope. This appendix illustrates application of the limting
equation presented in 5.3.10 and its English equivalent equation for groups
of boxes on any 6 by 6 neter section of a deck

10.2 Application. Actual data can be substituted for the sanple data
used in this exanple, to calculate whether a group of boxes in a 6 by 6 nmeter
section of deck can be acconmodat ed.

20. REFERENCED DOCUMENTS

Not applicable.
30. DEFI NI TIONS
Not applicabl e.
40. GENERAL DOCUMENTS
Not applicabl e.
50 DETAI LED REQUI REMENTS

50.1 Data collection. Collect data for each, equipment item being con-
sidered. Refer to figure 14 and table | for the data of this sanple.

5

IR

e

6m :

y

FIGURE 14. Sanple equipnent |ayout.
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TABLE |. Sanple data for equipnent |ayout of figure 14,

B Relative
He g e e m | g s e o |2 | S
1 1.5 0.6 0.6 0.9 0.85 0.3175 19 >102
2 1.5 0.6 0.6 0.9 0.85 0.3175 19 >10%
3 1.8 0.6 0.6 1.1 1.15 0.3175 19 >10Z
4 1.8 0.6 0.6 1. 1.13 0.3175 19 >102
S 1.8 0.9 .5 1.6 2.02 0.3175 25 (384
6 1.8 0.9 0.9 1.6 2.02 0.3175 29 ~10%X
7 0.9 0.6 1.2 1.1 1.135 0.3175 19 >102
8 0.9 0.6 1.2 1.1 1.15 0.3175 19 <102
9 c.$ 0.6 1.2 1.1 1.15 0.3175 19 <102

50.1.1 Sanple data collection. Physical data for each item (conductivity
relative to copper (O, thickness, length, width, and height) are derived from
the equipnment. In accordance with 5.3.10, A (maxinmum face area) is equal to the
product of the two |argest dinensions for each item After determining A (A")
can be calcluated. “a” can be calculated as the product of the thickness and
the mninum dinmension for each item

50.2 Application of limting equation to sanple data. As stated in 5.3.10,
the limting equation is given by:

I(ay x A1">) + 0.1 x I(ay x A§") < 440
i ]

where the first termapplies to itenms with conductivity greater than 10 percent

of the conductivity of copper and the second termapplies to itens with conduc-

tivity less than or equal to 10 percent of the conductivity of copper. For

the sanpl e data:
(ai x Ai"s)

Item (1) -— C > 10X

16

16

22

22

22

98 I(a; x A}*?)
1

NS WN -

053

~—
]

1
Item (§) - C < 10% 3o

59
59
22
22
162 E(aj x A§'5)

O o W

P
»
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Finally, applying the above results to the limting equation:
98 + (0.1 x 162) < 440
114 < 440

The equation is valid and consequently, there is roomfor the boxes.
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APPENDI X B

DATA REQUI REMENTS

10. DATA

10.1 Data requirenents. When this standard is used in a contract which
Incorporates a DD Form 1423 and invokes the provisions of 7-104.9(n) of the
Def ense Acquisition Regulation (DAR), the data requirements identified bel ow
will be devel oped as specified by an approved Data Item Description (DD Form
1664) and delivered in accordance with the approved Contract Data Requirenents
Li st (DD Form 1423) incorporated into the contract. \Wen the provisions of
DAR-7-104.9(n) are not invoked, the data specified below will be delivered
by the contractor in accordance with the contract requirements. Deliverable
data required by this standard is cited in the follow ng paragraph

Par agr aph no. Data requirenent item Applicable DI D no. Option
5.8 Drawi ngs, engi neering Dl - E- 7031 Level 3
and associated lists Drawi ng nunber

contractor
Design activity
desi gnati on
contractor
5.8.2 Aperture cards, (con- DI - E- 5045
taining 35 nm nmicrofilm

(Copies of data item descriptions required by the contractors in connection
with specific acquisition functions should be obtained fromthe contracting
activity or as directed by the contracting officer.)

10.1.1 The data requirements of 10.1 and any task in the standard required
to be perfornmed to neet a data requirenment may be waived by the contracting/
acquisition activity upon certification by the offeror that identical data were
submitted by the offeror and accepted by the Government under a previous contract
for identical item acquired to this standard. This does not apply to specific
data which may be required for each contract, regardless of whether an identica
item has been supplied previously (for exanple, test reports).

*U.S. GOVCUNMENT PRINTING OFFICE: 1983-0-605-034 /2989
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