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MILITARY SPE(XF1CATION

_ STRAND, STEEL (WIRES N7S-3/U,

WS-4t/U, W-9O, W-115, AND W-116)

Thn opcci.ticslion ha ban approvedtWthe Dapartmmuof DUJCIWSend in man.
dalq for wc bu (AuDmpartmontaof thaArnv/, tAo,Vaq/, and thdAir For.x.

1. SCOPE

1.1Seepe.This specification covers steal
wire, zinc coated, composed of seven strands,
suitable for use as guy wire, messenger wire,

spun wire, and othereimiferpurposes.The
wireshnnd is referred to in thfs specfficntion
as “strand” and the seven wires molting up
the “strand” nre referredtoas “wires.”

1.2Clesiilmthm.Steelwire.gtrnndstjhafl
be classified os foliowe:

* — 4 .ti

W3-SIU . .. ... ... ..... ... ,. so Inch.
W-1 15 . ... ......... ......... .. % a Inch.
W44 ., ., ..... ......... ..................... % Inch.
W-no .... .... .... .... . 7/se b!eh.
W3-4/U ... .... ... .......... .................... . % Inch.

2. APPLICABLE DWUMENTS

2.1 The following specifications, staodnrds,
and publications, of the issue in effect on

date of invitation for bids, form n part of
this specifkation:

STANDARDS
MU.CTASY

MlhSTD-105 — Smnpling Procedures

and Tables for In-
spection by Atti-
butes.

MIL-STD-1G3 - Preparationof Steel
Products for Do.
meetic Shipment
(Storagenod Over-
seasShipment).

2.2 Other publientione. The following doc-
uments form a part of thie apecifkation.
Unless otherwize indicated, the issue in
efYect on date of invitation for bids ehall
ripply.

AMERICAN SOCIETY IWa TESTING
MA’CSEIAIA

ASTbl A29941 — Uniformity of &mt-
ing by the Preece Test (Copper SUL
phnte Dip) on Zinc-Coated (Gafva-
nizcd) Iron or Steel Articles, Test for.

3. REQUIREMENTS

3.1 Materinl. The bese metal of the steel
wire shnIl be of such quality that when
drnwn, gnlvmiwl, and stranded, the tlnished
w“re shall have the properties designated in

EEl
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this specification.

32 Canxtrrrction. Each strrmdshallbe
composedofsevenzinc-coatedsteelwiresof
eizeswithintolerancesspecified in table I.
Six of these wires shall be stranded with a
left hand lay around a seventh (core) wire
to form the complete strand.

3.2.1 Stranding. ‘l’he six outer wires shall
be tightly stranded with a left hand lay

1 about the seventh (core) wire so as to min-

imize separations between the outer wires
and the core wire. There shall be no au- 4
preciable reduction in the diameter of ‘a
straight length of tbe iirrisbed strand, dne
to clneing of separations between wires,
when the etrand ie subjected to a load equal o~
to 10 percent of the minimum breaking
strength specified in table I. Lightlubrican~
may be ap-plied to the individual wires dur-
ing the stranding operations. The manu-
facturer, however, shall take precautions
necessary to ineure the absence of grease
or oil jn the finished product.

TABLE 1.

M F X10..mdm- 1% 1.
Dim,,.ter of r.u.eit. of Bmnki.. M [.then
“1,. [ inch) br (Uwb) ●trer,stb

IMxlw. t W..*) Mnximum M[.irnum o

Inllllrn.m

WS-31U 0.066=?0.003 3 2,400 21 10
W-115 0.109 * 0.003 6 S,ooo 21 10
W-90 0.120 * 0.004 6 11,600 18%
M-115

.j~

0.144 * 0.005 7 18,000 12
Ws-i,’u

4%
0.1G5* 0.005 8 25,000 12 4%

3.2.2 Bmzed joints.

3.2.2.1Workwmship. All brazed joints in
the krdividual wires shall be of the lap type.
The scarfing of the ends of the individual
m“res shall be smooth, the brazing shall crmr-
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 ZWaea.viom.The length of tbe scarf
shall be not less than three times the dia-
meter of the individual wire. No two jojnts
of the individual wires of the tirrishesstrand
shall be less than 160 feet apart.

3.2.2.3 Finish. Allbrazedjointsehallbe
galvanizedtoprovidea protectivecoatingat
leastequalto thatof the unbrazedpartof
thewire.

3.2.2.4Tenai& .stmagth. When tested in

accordance with 4.15 the percent tensile as
computed in 4.15(e) shall not be less than
75 percent and the tensile strength of any

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

4.2.3 We!ded joints.

3.2.3.1 Workmmship. All electric welds
shall he 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 shrdl be placed on ●
the finished strand at each point where a
joint is made.

3.2.3.2 )Xrnen.vions, The welded joint shall
be of the same diameter as the wire. No two
joints of the individual wires of the tinished
strand shall be lesethan 150 feet apart.

3.2.3.3 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 Torcsile stvength. When tested in
accordance with 4.15 the percent tensile as

“
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computed in 4.16(e) shall not be less than
76 percent and the tende strength of any
individual joint in the testgroup shell not be
lees than 70 percent Of 4.16(d).

9.3 Phyekel @x@rsmerrts. The tlniehed
strand shnlI meet the requirements of table
,
1,

3.3.1 Elongationrequirementsof strand
containingjoints.

‘“’ E%ws/lJ .................... 21

~ ~:

W-co . .... ........... ... ...
W-116 ..................................
Wwm .............................. 1’2

3.4 Ductiffty. Individual wires of esch type
of strand shell not split or brcnk when eub
jectsd te the test of 4.9.

35 Zinc mating. Zinc+onted (tfelvnrdzed)

wire ehall be uniformly snd completely coated
with zinc applied by either the hot dip (moI-
ten bath) or electroplating process. The mol-
ten ainc bsth shall contain not lees than 98
percent pure cinc.

s5.1 Weiuht of cc-ding. The weightof
cardingon the individual wires in ounces
per equere foot of uncmrted wire surface
shall meet the requirements of table Il.

3.6.1.1 The weight of coating shell be ds-
termfned by the hydrochloric acid-sntimrmy
chloride methed specified in 4.10.

95.2 Uniformit~ of canting. Using the
Preece test in accordance with ASTM Stand-
ard A23’3, the individual wires of each type
of strand shall not show adherent copper,
indicating exposed steel, after the numb= of
immersions given in tsble II. For one immer-
sion, the specimen shall be dipped irrta the
solution for one minute and then removed.
For any om+half immersion, it shall be dip
pod for one-half minute and then removed.

TABLC11.

‘“:::..;:::I*.-
w-l 1.5 ............................

w-l 16................................
11:1:

1.s0
WS-WCJ .... . .... . .. . 1.s4

36.3 Adhoronco of coating. The zinc coat-
ing ehnil not Reke, crock or be removable by
rubbing with the here d08eJS, when the wire
is subjected to the test .vpecified in 4.12.

3.6 Workmmwhip. All individual wires and
finished strends shall be free from all die
marks, scales, splints, llnws, kfnks, or other
imperfections which weuld effect the serv-
iceability of the .strend. ~orkmenehiD shall
be such- lIS to nleet al] applicable f& U]fe-
merrts of this speeificntion and any referenced

subsidiary specification or other document
when inspected in nccerdence with 4.14 ln-
chcding the following parsgmphs:

3.1 Mnterini.

3.2 Construction.

3.2.1 Stranding,

3.2.2 Brazedjoints.

3.2.3Welded joints.

4.QUA I.lTV ASSURANCE PROVISIONS

8
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4.1 Unless otherwise specified herein the
supplier is responsible for the performance
of all inspection requirement prior ta sub-
mission for Government inspection and a-
ceptance. Except as otherwise specided, the
eupplier may utilized his own fa~~tieg Or
any commercial laborat,m-y acceptable to the
Government. Inspection records of the ex.
aminations end teats shall be kept complete
and available te the Gevarnment ae specitled
in the contract or order.

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

(a) Acceptance inspection of items &
fore preparation for delivery (see
4,3) .

(b) Acceptance inspection of prepara-
tion for delivery (see section 6).

4.3 Acceptance inspection of items before
preparation for delivery. The minimum {n-
spection performed by the contractor shall
be as specified by (a) through (c) below —
to demonstrate compliance with epecified
requirement. The government will review
and evaluate the contractor’s inspectionpm.
ceduresand examine the corrtractor’erec-

ords. In addition, the &ve~ment at i~
discretion will verify, by product inspection,
the contrsctar’s compliance with speded re-
quirements (see 6.3). Such verification shall
not exceed the amount of ins~tjon requ~ed
herein of the contractor.

(a)

(b)

(c)

Acceptance inspection shall consist
of group A, group B, and group
C inspection as specified in 4.9,1
through 4.3.3.1.

When MILSTD-105 specifiee ac-
tions by the Guvemment, the Gov-
ernment may authorize the con-
tractor to perform any of such
actions except that responaibllity
for acceptance rest with the Gc.v-
ernment.

Greup B, sub-grouD 1 inaoection
shall normally be performed on
inspection lots of the finished wire
atmnd that have passed group A
inspection, and on samples eelect-
ed from units that have been sub-
jected to, and have met, group A
inspection.

4.3.1 GrwugJA inspection. This inspection
(inclnding sampling) shall conform to table
III and MILSTD-105 and shall be per-
formed on inspection lots as defined in parn-
graph 4.4.2.

TABLC 111. Govmmmt oroup A inspceticm

rnapeelml e6dremeIl* Tat AQL
mnmmh —Dh

,,. .
Diameter . . . 9.9 4.7 1% major,
Lemgth of lay .. .. 3.3 4.s 4% minor.

Workmarmhip 8.6 4.14 Far .mmhiried
group.

4.3.2 Growp B inspection. Group B inspection shall consist of the teats specified in
tsble IV.

4
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Tmw IV. Gmup B inapcclion

1.-

__L IT

Sa.!lwlcat Ll,Oce100 &mzlw.s
rmmr-Db .mncrmph

SubumuP I:
SLranding .... 3.2.1 4.19 13.6%
Breaking strength 3.2 45 combined.
Elongation .. .. 3.2 4.0
Ductility ..... ..... .. 9.4 4.9 as%

.%bgroup 2:
Wcigbt of XIOC
canting. 3.6.1 4.10 0.6%

Uniformityof sine
coating. 3.6.2 4.11 0.5%

Adhcmnce of xinc
math g. 8.5.8 4.12 0.5CC

4.3.2.1 Sampling pmccdum. The sampling
pmeedureshrdl be in accordance with Stand-
ard MIL-STD-105 for small sample inspec-
tion. Unless otherwise specified herein, nor-
rnrd inspection shall be used at the start of
the contract. Smrdl enmple reduced ins-
tion procedure shall be R-1.The AQL shrill
be 4.0 (percent defective) and the inspection
Ievel shall be L7 for normal and tightened
inspection ruralL5 for reduced inspection.

4.3.3.2 Rejected kd.$. M nn inspection lot
ix rejected, the supplier mny withdrew the
lot fmm further inspection. The riuppiiermay
also rework n rejected lot to correct the
defecti or screen out the defective units
and submit it again to inspection. Reeub
mitted lots shall be kept separate fmm new
Iote and shall be clearly identified as resu~
mitted lotB. Resubmitted lots shall be in-
speeted, using tightened inspection.

4.3.2.3 Di8p08ition of mmplc unitu, snmp]e

units which have been subjected to group B
inspection shnil not be deiivered on the con.
trnct or order.

4.3.3 f%up C impaction. This inspection
shail consist of sub-group 1 and SULWITOUP

2 inapeetion.

4.3.3.1 Sub-group I inspection. This in-
spection is for opemtor’e qunlifieetion by tbe
Govemmerrt for brazed or weidod joints, This
inspection shall be performed in accordance
with 4.16 at the etnrt of pmductimr turdonce
every 90 days thereafter. However, mry irr-
dividunl operator may be required to re-
qualify within a period of 90 daye when the
Government deems such requnliiicntion neces-
Bnry.

4.3.3.2 Sub-group z inqroction. This in-
spection ehnil be performed by a periodic
surveillance of tho contractor% pmcessee
during the stmnding opemtion (see 4.16).

4.3.4 Camplianm. sub-group 1 inspection.

4.3.4.1 Initial qrudi@7ti0n. Prior to an
operator making production joints, inspec-
tion for the 3 groups of joints in accordrmce
with 4.16 must be completed without failure.

4.3.4,2 J?a@alification. An opemtor fniiing
mqunlifiention shail not make rmy production
joints untii he has successfully P8SSCdtbe
requirements of 4.15 without failure.

6
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TAME V. GVOUP C inapcetion

h,,b-”,m(p 1 :
Brazed joints . .........................

4.4 DEFINITIONS

4.4.1 FVircr.All finished wire on reels prior
to stranding produced under the same condi-
tions and offered for inspection at one time.

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

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

4.4.3 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 frem each
wire or strand of each sample unit or product.

4.4.4 FilI*lwd strands. Finished strands
are those on which all manufacturing opera.
tions have been completed and which is
ready to be submitted for inspection.

4.5 Breaking strength. Specimens of each
type of strand shall be tested for compliance
with the breaking strength specified in table
1.The Iengtb of strand between the jaws of
the testing machine shall be, as nearly as
practicable, 24 inches when under a load
equal to 10 percent of the required minimum

6

Reuuklr,ml,

P.?..TWII

3.2.2
3.2.2.1, 3,6
3.2,2,2
3.2.2.3
3.2.2.4
3.2.3
3.2.3,1, 3,s
3.2.3.2
3,2.S.3
3.2.S,4

3.2.2.2, 3.2.3.2
3,2.2.1, 3.2,3.1

Impecttcm
mm,rmh

. .

4.14
4.14
4.14
4.14, 4,15

. .
4.14
4.14
4.14
4.14, 4.15

4.14, 4.1s
4.14, 4.16

breaking strength of the Strand. This length
shall be denoted as the zeru length of tbe
specimen and the final length shall be the sep-
aration of the jaws at failure of the strand
under tension. Teat data ehall 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
lese 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 L

4.S Length of lay. Each type of strand
shall be measured for cmupliance with the
length of lay requirements of tible I.

4.9 Ductility. Any of the wires from which
the strand is made shall be wrapped around
the mandrels, as specified in 4.12, for 5 con-
secutive turns, at the rate of not more than
15 turns per minute. Examination shall be
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made for compliance with9.4.

4.10 \Veightof zinc coating. Prior to
stranding, at leaat three teat specimens, pref-
erably not less than 12 inches long shall have
a computed weight of coating not less than
the minimum specified in 8.6.1.

4.10.1 Solutierw. The following solutions
ebell be used in removingthezinc coating
from the wire.

4.10.1.1 Antimong chloride solulion. Dis-
eolve 20 greme of entfmony trfoxfde (S&O.)
or S2 grems of entimony tricidorfde (SbCLJ
in 1,000 milliliters of concentrated hydro-
chloric acid (HCL) hnving a epeciflc gruvfty
of 1.19.

4.1O.1.2 Stripping 8ob&on. Add 6 mi]]i-
Iitere of antimony chloride eolution to 100
milliliter of concentrated hydreehlortc acfd
(HCL) hating a speciftcgrevltyof L19,

4.10.2 Prwodum. The specimen shall be
cleaned, rinsed and wiped dry, ee required

MILW-12567C

hy the procedure of the Preece tesk ‘l%e
weight of the clenned specimen shell be de-
termined within an accuracy of 0.01 gram.

4.10.2.1 The zinc coating shrdl be etripped
from the weighted specimen by ircrmerefng
it in the strippingenluttonuntilvfolent
cheroicefactionceaeeenerdonfyafewbubbles
are beingevolved.The epecimenshall then
be removed, weehed and wiped dry.

4.10.2.2 The weight of the stripped sped-
men shall be determined within M accurecy
of 0.01 grem.

4.10.2.2 Diameter of tuire. The diameter
of the stripped specfmen, in fnehee, ehalf tm
determined by tskirrg the mean of two meee-
uremenb at rfght anglec to each other. The
meeeurement of the diameter of the aped-
men ehnlf be determined within on accuracy
of 0.001 inch.

4.10.2.4 Computation of weight of rine
Coating. The weight of zinc costing shall be
computed using the foilowing formule:

Weight In oz. (rwiordupie) per sq. ft. = 169 dr

Where: d = diameter of stripped wire in inchee

(original weight — (stripped weight)
r=

(stripped weight)

4.11 Unlformily of zinc eeating (Pmece
hfethed). Prior to stranding, at lead 8 teat
apecimene not ML+than 6 inchee long, shcdl
be cut fmm eech teet eample. No tact apeci-
mrm ehell show bright adherent copper at n
distance greater than 1 inch fmm the ends,
after the number of immersions ea spec.i5ed
in S.6.2. Wire having a copper depoeft at a
dfetence greeter than 1 inch frnm the ende
complie9 with the requirement for the
Preeee tez~ if when lightly scraped with a
knife blade the depostt fa removed and if the
mu-fete beneetb fe coated wfth zinc.

4.12 Adherence of coatfng. Prior to stmnd-

~g, ~Y Of tie %’ire9 fmm which the tid
1s made shaU be wrapped around the fol-

lowing nmndrela, for 5ve consecutive tome,
nt the mta of not more than 16 turne per
mfnute, Sharp bende ehalt be avoided in
bringing the wtm upon the mandrel for
teet. Examfnatfon ehnll be made for compli-
once wftb 8.6.8.

L%mICCTof nnmdrd (inch)

4.18 Strondfng. Complfarrce with etrendfng

7
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requirementof %2.1 shallbe determined
when strandiebeingtestedundera tension
equalto 10 percentofthe minimum break.
irrgstrengthinaccordsocewith4.5.

4.14 Visual examination. Individual wires
or strands shall be inspected for compliance
to the referenced paragraphs within 3.6 ae
applicable,

4.15 Individual wire joints. Joints in indi-
vidual wires shall be made by operatars who
have been qualified by the Government. The
open’ator shall qualify either for brsaed or
welded joints aa applicable. Each quzdifyirig
operator shall prepare 3 successive groups
of 12speciallypreparedsamplesplices.Spect-
mens of wireselectedforthesamplesshall
be ofsufficientlength to allow testing of the
eplice and a section of th~ wire adjacent tn
the splice, Specimens for each greup shall
be tested as follows:

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

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

(c) The tensile strength of the 12 sec-
tions of wire adjacent to the
eplicea shall be measured.

(d) The average of (c) above ehall ba
computed.

(e) The percent tensile of average (b)
to average (d) shall be computed.

(f) The requirements of 9.2.2.4 or
3.2.3.4, as spplfcable, shall be met.

(g) Each Of the two remaining groups
shrdl be tested in accordance with
(a) through (f) abeve.

4.16 Length between jofnts and marking of
joints. This inspection shaU be performed
inaccordancewith4.3.3.2verifyingbyvisual
examinationthat the requirementsrefer-
encedundersub-group2 inspectionintable
V aremet.

8

5. PREPARATION FOR DELIVERY

5.1 Packaging.

5.1.1 h?uel A. The wire shall be packaged
in accordance with the applicable require-
ments of Military Standard MIL-STD-169.

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

5.2 Packing.

5.2.1 L@rnr[A. The wire shall be packed in
accordance with the applicable requirements
of Military Standard MIL-STD-163.

5.2.2 Level 1?. 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 witl insure
arrival at destination in satisfactory condi-
tion and which will be acceptable to the car.

rier at tbe lowest rates.

5.3 Marking. Marking shall be in accord-
ance with Military Standard MIL-STD-162.

6. NOTES

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

6.2 Ordering data.

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

(b) Type required (see 1.2).

(c) Level of packaging and level of
packing required (see 5.1 and
5.2) .

(d) Length of strand in each coil or
real.

(e) Whether ta be packaged in ceils or
reels.

6.3 Ckmtractual requirements. It is recom-
mended that the following be included fn the
contract.

I
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6.S.1 Additional testing. It ehould be un-
demtaod that additional iospecion and non-
destructive tezting of equipment nmy be
performed by the Government when con-
sidered neceeeary to determine complionm
with this specification ond othez applicable

Cutcdialu :
Army-EL

N’ary-oocb

Air Fc.rc*MOA

Reriew Inkrest:

AmY-

Nc.vy—

Air Force-

User inltr.m:

Amy-MO, MU

Nll.y—

Air Forec-

documents. The Government, therefore, may
withdraw materials or ports tempxoxily
fmm production for such inspection ond t.esb
ing, performed either at a Government lcb-

omtm-y or the contractor’s Pbmt.

Preparingactivity:

Army—EL

ProjectNo. 4010-0029

9
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