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17 SEPTEMBER 1964

SUPERSEDING
MIL-W-125678
21 JANUARY 1959

MILITARY SPECIFICATION

WIRE STRAND, STEEL (WIRES WS-3/U,
WS-4/U, W-90, W-115, AND W-116)

This spccification has boon approved by the Departmont of Dofenge and is man-
datory for uss by the Drepartmenta of tAa Army, the Navy, and the A Foree.

1. SCOPE

1.1 Scope. This apecification covers steel
wire, zinc coated, composed of seven strands,
suitable for use ns guy wire, meagenger wire,

gnan wira nand athar aimilar nurnoses The
o pFLAAE T AL by ERAALE U eilma SAkLiAiLal v yvas—a. A& LAV

wire strnnd is referred to in this specification
a8 “strand” and the seven wires mnking up
the “strand” are referred to ag “‘wires.”

1.2 Classification. Steel wire strands shall
be classified as follows:

Trpe Dicmeter of strand
WS-3/U . .. Yo inch.
Ww-115 .. caeeet sreestnreismereenne e - WA inch.

'~118 ‘ .. Vo inch.
WS-4/U . % inch.

2. APPLICABLYE DOCUMENTS

2.1 The following specifications, standards,
and publications, of the issue in effect on
date of invitation for bids, form a part of
this specification:

LT A AT A TR TN

STANDARDS
MILITARY

MIL-STD-105 — Sampling Procedures

and Tables for In-
spection by Attri-
hutes.

MIL~-STD-163 — Preparation of Steel
Products for Do-
mestic Shipment
(Storage and Over-
seas Shipment).

2.2 Other publientions. The following doc-
uments form a part of this specification.
Unleas otherwise indicated, the issue in
effect on date of invitation for bids shall
apply.

AMERICAN SOCIETY FOR TESTING
MATERIALS

ASTM A239-41 — Uniformity of Coat-
ing by the Preece Test (Copper Sul-
phote Dip) on Zinc-Coated (Galva-
nized) Iron or Stee) Articles, Test for.

3. REQUIREMENTS

3.1 Material. The base metal of the steel
wire shall be of such quality that when
drawn, galvanized, and stranded, the finished

wire shall have the properties designated in
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this specification.

3.2 Construction, Each strand shall be
composed of seven zine-coated steel wires of
gizes within toleraneces specified in table I.
Six of these wires shall be stranded with a
left hand lay around a seventh (core) wire
io form the complete strand.

3.2.1 Stranding. The six outer wires shall
be tightly stranded with a left hand lay
ahout the seventh {core) wire so as to min-

imize separations between the outer wires
and the core wire. There shall be no ap-
preciable reduction in the diameter of a
straight length of the finished sfrand, due
to closing of =separations between wires,
when the strand is subjected to a load equal
to 10 percent of the minimum breaking
strength specified in table I. Light lubricant
may be applied to the individual wires dur-
ing the stranding operations. The manu-
facturer, however, shall take precautions
necessary to insure the absence of grease
or oil in the finished product.

TABLE 1.
Elongation — 1% in
Typs Diameter of Length of Breaking 24 {tiches
wire (inch) lay (inches} srength
muximum {pounds) Maximum Minimum
minimum
WsS-3/U 0.065 <+ 0.003 3 2,400 21 10
‘W-115 0.109 = 0.003 b 6,000 21 10
W-90 0.120 = 0.004 6 11,500 13% 4
W-118 0.144 = 0.005 i 18,000 12 4%
wWSsS4/0 0.165 + 0.005 3 25,000 12 4%

3.2.2 Brazed joints,

3.2.2.1 Workmanship. All brazed joints in
the individual wires shall be of the lap type.
The scarfing of the ends of the individual
wires shall be smooth, the brazing shall com-
pletely cover the scarfed ends at the joint, A
paint mark shall be placed on the finished
strand at each point where a joint is made.

3.2.2.2 Dimension. The length of the scarf
ghall be not less than three times the dia-
meter of the individual wire. No two joints
of the individual wires of the finishes strand

shali be Iesg than 150 feet apart.

3.2.2.3 Finish. All brazed jointz shall he
galvanized to provide a protective coating at
least equal to that of the unbrazed part of
the wire,

3.2.2.4 Tensile strength. When tested in
accordance with 4.15 the percent tensile as
computed in 4.15(e} shall not be less than
5 percent and the tensile strength of any

2

individual joint in the test group shall not
be less than 70 percent of 4.15(d).

4.2.3 Welded joints.

3.2.3.1 Workmanship. All electric welds
shall be of the butt type. Joints shall be
annealed to remove all brittleness. Care shall
be taken to prevent injury to the wire by
overheating. A paint mark shall be placed on
the finished strand at each point where a
joint is made,

3.2.3.2 Dimensions. The welded joint shall
be of the same diameter as the wire. No two
joints of the individual wires of the finished
strand shall be less than 1560 feet apart.

32.3.3 Finish. All welded joints shall be
galvanized to provide a protective coating at
least equal to that of the unwelded parts
of the wire,

3.2.3.4 Tensile strength. When tested in
accordance with 4.15 the percent tensile as
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computed in 4.15(e) shall not be less than
76 percent and the tensile strength of any
individual joint in the test group shall not be
less than 70 percent of 4.16(d).

3.3 Physical requirements. The finighed
strand shall meet the requirements of table
1 8

3.3.1 Elongation requirements of strand
containing jointa.

Ekmgation percant
Trpe No. in 24 inches
Mazlmom §  Mintmem
21 8
21 8
18% 3%
12 3%
12 3%

i 3.4 Ductility. Individual wirea of each type
of strand shall not split or bresk when sub-
jected to the test of 4.9.

3.5 Zine coating. Zinccoated {(galvanized)

MIL-W-12567C

wire shall be unifoymly and completely coated
with zinc applied by either the hot dip (mol-
ten bath) or electroplating process, The mol-
ten zinc bath shall contain not less than 98
percent pure zine.

. 85.1 Weight of coating. The weight of

coating on the individual wires in ounces
per square foot of uncoated wire surface
shall meet the requirements of table I

3.5.1.1 The weight of coating shall be de-
termined by the hydrochloric acid-antimony
chloride method specified in 4.10.

" 85,2 Uniformity of coaling. Using the
Preece test in accordance with ASTM Stand-
nrd A239, the individual wires of each type
of strand shall not show adherent copper,
indicating exposed steel, after the number of
immersions given in table 1. For one immer-
sion, the specimen shall be dipped into the
solution for one minute and then removed.
For any one-half immersion, it shall be dip-
ped for one-helf minute and then removed.

TasLe 1l
..t B T "y Number of Immersions
Troe Wt of chastng- {eaintmum)
- A onfeq. N .
. - (minloom Het dlp Electro-
procms galvanizing
1.00 ] 4
1.60 8 8
1.70 8 8
1.80 8 8
1.80 B 6

3.5.3 Adherence of coating. The zine coat-
ing shall not flake, crack or be removable by
rubbing with the bare fingers, when the wire
is subjected to the test specified in 4.12.

3.6 Workmanship, All individual wires and

:
finished strands shall be free from all die

marks, scales, splints, flaws, kinks, or other
imperfections which would effect the serv-
fceability of the strand. Workmanship shall
be such as to meet all applicable require-
mentg of this specification and any referenced

subsidiary specification or other document

when inspected in accordance with 4.14 in-
cluding the following paragraphs:

3.1 Material.

8.2 Construction.

8.2.1 Stranding.

3.2.2 Brazed joints.

2.2.3 Welded jointa.

4. QUALITY ASSURANCE PROVISIONS
8
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4.1 Unless otherwige specified herein the
supplier is responsible for the performance
of all inspection requirements prior to sub-

mission for Government inspection and ae~

ceptance, Except as otherwise specified, the

supplier may utilized his own facilities or
any commercial laboratory aeceptable to the
Government. Inspection records of the ex-
aminations and tests shall be kept complete
and available to the Government as specified
in the contract or order.

4.2 Classification of inspection, Inspection
shall be classified as follows: Acceptance in.
spection shall be the inspection performed
by the contractor and by the Government,
as specified by 4.3 and section 5.

(a) Acceptance inspection of items be-
fore preparation for delivery (see
' 4.8).

{b) Acceptance inapection of prepara-
tion for delivery (see section 5).

4.3 Acceplance inspection of items before
preparation for delivery. The minimum in-
spection performed by the contractor shall
be as gpecified by (a) through (c) below —
to demonstrate compliance with specified
requirements. The government will review
and evaluate the contractor’s inspection pro-
cedures and examine the contractor's rec-

ords, In addition, the Government at its
discretion will verify, by product inspection,
the contractor’s compliance with specified re-
quirements (see 6.3). Such verification shall

not exceed the amount of ingpection required
herein of the contractor,

(a) Acceptance inspection shall consist
of group A, group B, and group
C inspection as specified in 4.3.1
through 4.3.3.1.

(b) When MIL-STD-105 specifies ac-
tions by the Government, the Gov-
ernment may authorize the con-
tractor to perform any of such
actions except that responsibility
for acceptance rest with the Gov-
ernment.

(e) Group B, sub-group 1 inspection
shall normally be performed on
inspection lotg of the finished wire
strand that have passed group A
inapection, and on samples grelect-

. Tm e P,
ed from units that have been sub-

jected to, and have met, group A
inapection,

4.3.1 Group A4 inspection. This inspection
(including sampling) shall conform to table
III and MIL-STD-106 and shall be per-
formed on inspection lots as defined in para-
graph 44.2.

TABLE IIl. Government group A inspeetion

Inspection Raquirement Test AQL
paragraph paragraph
Diameter .........ccocciiinns 33 4.7 19 mnajor.
Length of lay ................ 3.3 4.8 45« minor.
Workmanship ... 36 4.14 Far combined
group.

4.3.2 Group B inspection. Group B inspection shall consist of the tests specified in

table IV,
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TaBLE 1V. Group B inapcction
Taspection Requirement Inapection Sempling
parasTaph paragraph plan
Subgroup I:
Stranding . .. ... 321 4,13 86.5%
Breaking strengt 3.4 45 combined.
Elongation _ .. ... 3.3 4.8
Ductility .. ...« 84 4.9 8.5%
Subgroup 2:
Weight of zing
coating. 3.5.1 4.10 6.5%
Uniformity of sine
cooting. 3.5.2 4.11 6.5%%
Adherence of xine
coating. 8.5.3 4,12 6.5¢%¢

4.3.2.1 Sampling procedure. The sampling
procedure ghall be in accordance with Stand-
ard MIL-STD-105 for small sample inspec-
tion. Unless otherwise specified herein, nor-
mal inspection shall be used at the start of
the contranct. Small sample reduced inspec-
tion procedure shall be R-1. The AQL shall
be 4.0 (percent defective) and the inspection
level shall be L7 for nermal and tightened
inspection and L5 for reduced inspection.

4.3.2.2 Rejected lots. 1f an inspection lot
is rejected, the supplier may withdraw the
lot from further inspection, The supplier may
also rework o rejected lot to correct the
defects or screen out the defective units
and submit it again to inspection. Resub-
mitted lots shall be kept separate from new
lots and shall be clearly identified as resub-
mitted lots. Resubmitted lots shall be in-
gpected, using tightened inapection.

4.2.2.3 Disposition of sample units, Sample
units which have been subjected to group B
inspection shall not be delivered on the con-
tract or order.

4.3.3 Group C inspection. This inspection
shall consist of sub-greup 1 and sub-group

2 inspection,

4.3.3.1 Sub-group 1 inspection. This in-
apection is for operator’s qualification by the
Gavernment for brozed or welded joints, This
inspection shall be performed in accordance
with 4.15 at the start of production and once
every 90 days thereafter, However, any in-
dividual operator may be required to re-
qualify within a period of 90 days when the
Government deems such requalification neces-

88ry.

4.3.3.2 Sub-group £ inspoction. This in-
spection shall be performed by o periodic
surveillance of the contractor's processes
during the stranding operation (see 4.16).

4.3.4 Compliance. Sub-group 1 inspection.

4.3.4.1 Initial qualification. Prior to an
operator making production joints, inspec-
tion for the 8 groups of joints in accordance
with 4.156 must be completed without failure.

4.3.4.2 Requalification. An operator failing
requalification ghall not make any production
joints until he has successfully passed the
requirements of 4.15 without failure.
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TABLE V., Group € inspeetion

Inspection Requirement Inxpection
paragraph paragraph
bHub-group I:

Bruzed joints .., 322 e,
Workmanship ... 3.2.21, 3.6 4.14
Dimensions ....... 3.2.2.2 4.14
Finish et e | 3.2.2.3 4,14
Tensil strength ................... 3.2824 4.14, 4.15

Welded Joints SUIRIRNR - 51
Workmanship ... | 3,231, 36 4.14
Dimensions ......... 3.23.2 4.14
Finish 3233 4.14
Tensil strength 3234 4.14, 4.15

Sub-group 2:
Length between joints .........[ 3.2.2.2, 3.2.3.2 4.14, 4.16
Marking 3.221, 3.231 4.14, 4.16

4.4 DEFINITIONS

A & 2 OYEY .. AYY £t 4 a - 1 3 N
T.4,1 FPITE. AL HIISNe@ wire on reeis prior
to stranding produced under the same condi-
tions and offered for inspection at one time.

4.4.1.1 Strand. All finished wire sitrand on
reels produced under the same conditions and
offered for inspection at one time.

4.4.2 Lot size. The lot size shall be the
number of units of product in lot. A unit
of product shall be defined as a continuons
length of strand or wire contained on a reel.

4.4.8 Specimen. The specimen shall be the
individual piece of strand or wire selected
in an unbiased manner which is subjected
to a test, Specimens shall be tested from each
wire or strand of each sample unit or product.

4.44 Finished atrands. Finished sirands
are those on which all manufacturing opera-
tions have been completed and which is
ready to be submitted for inspection.

4.5 Breaking streneth. Specim

rranilly SLIchisiil. ._.r--..A. -... LV N i 19 4 4

type of strand shall be tested for compliance
with the breaking strength specified in table
1. The length of strand between the jaws of
the testing machine shall be, as nearly as

3 1 Innd
practicable, 24 inches when undar a load

equal to 10 percent of the required minimum

6

breaking strength of the strand. This length
shall be denoted as the zero length of the
specimen and the final length shall be the sep-
aration of the jaws at failure of the strand
under tension. Test data shall be discarded in
case the break in the strand occurs within
one inch of either jaw of the testing machine.
In making the test, the rate of separation of
the heads of the testing machine shall be not
less than three inches per minute.

4.6 Elongation. Compliance with the elong-
ation requirements of 3.3 shall be determined
during the breaking strength test specified
in 4.5. The percent elongation shall be com-
puted from the increase in the length of the
strand between the jaws, at the time of
failure,

4.7 Diameter. The diameter of the indi-
vidual wires of the strand shall be gaged to
check compliance with limits specified in
table 1,

4.8 Length of lay. Each type of strand
shall be measured for compliance with the
ength of lay requirements of table 1.

303 R ) § =L LR e ]

1-:

4.9 Ductility. Any of the wires from which
the strand iz made shall be wrapped around

the mandrels, as specified in 4.12, for b con-
sacutiva turns, at the rate of not more than

LM UL YL wlaL lieFy SEw aahry faiisl Maddwal

15 turns per minute. Examination shall be
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made for compliance with 8.4.

4.10 Weight of zine coating, Prior to
stranding, at least three test specimens, pref.
erably not less than 12 inches long shall have
a computed weight of costing not less than
the minimum specified in 8.5.1.

4.10.1 Solwlions. The following solutions
shall be used in removing the zinc coating

am i bl el

I Lie wire.

]

4.10.1.1 Antlimony chloride solution. Dis-
golve 20 grams of antimony trioxide (Shy0,)
or 32 grams of antimony trichloride (SbCL,)
in 1,000 milliliters of concentrated hydro-
chloric acid (HCL) having a apecific gravity
of 1.19.

2 Stripping solution. Add b milli-
hters of antimony chloride solution to 100
milliliters of concentrated hydrochloric acid
(HCL) having a specific gravity of 1.19,

4.10.2 Procedurs. The specimen shall be
cleaned, rinsed and wiped dry, as required

MIL-W-12567C

by the procedure of the Preece test. The
weight of the cleaned gpecimen shall be de-
termrined within an accuracy of 0.01 gram.

4.10.2.1 The zinc coating shall be atripped
from the weighted specimen by immersing
it in the stripping solution unti] violent
chemical action ceases and only a few bubbles
are being evolved. The specimen shall then
be removed, washed and wiped dry.

4.10.2.2 The weight of the stripped speci-
men shajl be determined within an aceuracy
of 0.01 grom.

4.10.2.8 Diametor of wire. The diameter
of the stripped specimen, in inches, shall be
determined by taking the mean of two meas-
urements at right angles to each other, The
measurement of the diameier of the sped-
men shall be determined within an securacy
of 0.001 inch.

4.10.2.4 Compuletion of weight of zinc
Coating. The weight of zine coating shall be
computed using the following formula:

Weight in oz, (aviordupois) per sq. ft. = 163 dr
Where: d == diameter of stripped wire in inches
(original weight — (stripped weight)

r=

4.11 Uniformity of zinc coating (Preece
Method). Prior to stranding, at least 3 teat
apecimens not less than 6 inches long, shall
be cut from each test sample. No test gpeci-
men shall show bright adherent copper at o

distance greater than 1 inch from the ends,

after the number of immersions as specified
in 8.6.2, Wire having a copper deposit at a
distance greater than 1 inch from the enda
complies with the requirements for the
Preece test, if when lightly scraped with a
knife blade the deposit is removed and if the
surface beneath is conted with zine,

4.12 Adherence of coating. Prior to strand-
ing, any of the wires from which the strand
is made shall be wrapped around the fol-

(stripped weight)

lowing mandrels, for five consecutive turns,
ot the rate of not more than 156 turns per
minute, Sharp bends shall be avolded in
bringing the wire upon the mandrel for
test. Examination shall be made for compli-
ance with 8.56.8.

Diameter of mandrel (bich)

Trps Bpiicad Unapliced
wires wirew
W8.3/U ...ocireceriree Y u
L3 23 § 1 S e u
Webl v vineanenne - % %
Wellf resiecrians 4 %
WS/U varenn T %

4.13 Stranding. Compliance with stranding
7
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requirements of 8.2.1 shall be determined
when strand is being tested under a teunsion
equal to 10 percent of the minimum break-
ing strength in accordance with 4.5.

4.14 Visual examination, Individual wires
or strandg shali be inspected for compliance
to the referenced paragraphs within 3.6 ag
applicable,

4.15 Individual wire joints. Joints in indi-
vidual wires shall be made by operators who
have been qualified by the Government, The
operator shall qualify either for brazed or
welded joints as applicable. Each qualifying
aperator shall prepare 3 successive groupa
of 12 specially prepared sample splices. Speci-
mens of wire selected for the samples shall
be of sufficient length to allow testing of the
splice and a section of the wire adjacent to
the splice. Specimens for each group shall
be tested as foliows:

(a) The tensile strength of each of the
12 sample splices in & group shall
be measured.

{b) The average for {a) above shall he
computed.

(c) The tengile strength of the 12 sec-
tions of wire adjacent to the
splicey shall be measured,

(d) The average of (c) above shall be
computed,

(e) The percent tensile of average (b)
to average (d} ghall be pomputed.

(f) The requirements of 2.2.24 or
3.2.3.4, as applicable, shall be met.

{z) Each of the two remaining groups
shall be tested in accordance with
{a) through (f) above,

4.16 Length between joints and marking of
joints. This inspection shall he performed
in aceordance with 4.3.8.2 verifying by visual
examination that the requirements refer-
enced under sub-group 2 inspection in table
V are met,

8

5. PREPARATION FOR DELIVERY

5.1 Packaging.
5.1.1 Level A. The wire shali be packaged

nannwdnnan ith tha avnlianhla eamima
lll aCCOrGalice wiul l‘llu uypllwul‘: quuc‘

ments of Military Standard MIL-STD-168.

5.1.2 Level C. The wire shall be packaged
in accordance with the supplier’s standard
practice,

5.2 Packing.

5.2.1 Level A, The wire shall be packed in
accordance with the applicable requirements
of Military Standard MIT-STD-163.

5.2.2 Level B, The wire shall be packed as
specified for level A.

5.2.3 Level C. The wire shall be prepared
for shipment in a manner which will insure
arrival at destination in satisfactory condi-
tion and which will be acceptable to the car-
rier at the lowest rates.

5.3 Marking. Marking shall be in accord-
ance with Military Standard MIL-STD-163.

6. NOTES

6.1 Intended use. These wire strands are
intended for use in supporting aerial cables
and in guying pole lines.

89 ﬂrﬂpnnnﬁ dnta

Weki [rASATA rax aiE wive

(a) Title, number and date of this spec-
ification.

(b) Type reguired (see 1.2).

{c} Level of packaging and level of
packing required (see 51 and

5.2}.
{d) Length of strand in each coil or
reel,
) Whether to be packaged in coils or
reels.

6.3 Contractnal requirements. It is recom-
mended that the following be included in the
contract.

]
|
]
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6.3.1 Additional testing. 1t should be un-
derstood that additional inspecion and non-
destructive testing of equipment may be
performed by the Government when con-
gidered necessary to determine compliance
with this specification and other applicable

Custodinns:
Army--EL
Navy—Docks
Alr Force—MOA

Review interest:

Army—
Nory—
Alr Forco—

User interest:

Army—MO, MU
Nary—

Alr Force—

MIL-W-12567C

documents, The Government, therefore, may
withdraw materials or parts temporarily
from production for such ingpection and test-
ing, performed either at a Government lab-
oratory or the contractor’s plant.

Preparing ectivity:
Army—EL
Projeet No. 4010-0029
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POITAGE AND FEES PAID

HE ADQUARTERS
U. 5. ARMY ELECTRONICS MATERIEL SUPPORT AGENCY DEPARTMENT OF THE ARMY
FORT MONMOUTH, NEW JERSEY 07703

OFFiCIAL DUSINESS

Commanding Officer
U. 5 Amy Electronics Materiel Support Agency
Fort Monmouth, New Jersey 07703

FOLD
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SPECIFICATION ANALYSIS SHEET Form Approved Budget Biuresu No, 119-R004

INSTRUCTIONS

This aheet in 1o be [ltled put by personnel either Government or contractar, invelved in the use of the speclficstion in precurement of pro-
ducts far ultlmate use by the Department of Drefense, This sheel |s provided for sbisining informatien an the use of this specificmlion which will
insure that sulteable products can be proemed -uh ®» minimum amount of delny and st the lesst casl. Commenls and the return of this form will be

[ T Ty -
ed. TFolid on linss sld

SpprEc

in Cofmer. and send to nrens
inc 7, st sened i prepel

solivity

SPECIFICATION

ORGANIZATION CITY ANDSTATE
CONTRACT NO, QUANTITY OF ITEMS PROCURED DOLLAR AMOUNT
$

MATERIAL PRUCURED UNDER A

[(JoCIMECT COVEANMENT CONTRACT [CJsueconTRacT

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATICON IN PROCUREMENT USE?
A, GIVE PARAGRAPRH NUMBER AND WORDING

D RECOMMENDATIONS FOA CORREGQTING THE DEFLCIENCIES

2 COMMENTS ON ANY SPECIFICATION REQUIREWMENT CONSIDERED TOO RIGID

3, IS TME SPECIFICATION RESTRICTIVE?

T Jres [CIne  sF " vES™ 1N WHAT wAYY

4 REMARKS { Atfach any pertinant dets which may be of use in improving this apecilication, If there &tm additional papers, aftsch to form and
place both in an snvelops addreased to preparing activity)

SUBMITTED BY (Prinfed or /yped rame and xctivity) DATE

DD FoR™ 1426 REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE
1 APR B2




