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MI L-C-l?G
AMENDMENT 3

v 1994
SUPERSEDING
AMENDNENT 2
9 January 199S

MILITARY SPECIFICATIDU

CABLES, RADIO FREQUENCY, FLEXIBLE AND SEMIRIGID,
GENERAL SPECIFICATION FOR

This emenchent forms a pert of MI L-C-17G, dated 9 March 1990, and is approval
for use by all Departments and Agencies of the Department of Defense.

PAGE 2

● 2.1.1 Specifications, standards and handbooks; Delete reference to “TT-P-320” in its entirety.

PAGE 10

● 3.5.7b, Delete this requirement. Existing stock (covered with aluninm paint) RSY be used mtil stock is
purged.

~AGE 13

3.8, line 2: Delete %erwfacturer’s code s*1 and rime” and sbtitute %nanufacturer’s code syntaol or
nam, and date code (date code to be smkad on cebie reel as ● rninisam).

3.Bb, item (2), add nam sentence ●t and of entry: ~lf edditimet marking is poasibta, the reinder of
the required ●ilitary mrking shall be applied. ”

PAGE 14

Deiete section 4.1 Through 4.7.2.1.3 end substitute the following:

N4 . WAL [ TY ASSURANCE PRDV! S1 DNS

~~4.1 . (Mess otherwise specified in the ctmract or purchase order, the
contractor is responsible for the parformnce of al 1 inspect ion requirements as specif i ad herein. Except
as otherwise spec i f id in the contract or purchase order, the contractor may use his om or any other
faci ( i ties suitabte for the performance of the inspection requirements specified herein, mless
di sapprovd by the Goverment. The Goverrswnt reserves the right to perform my of the i napect ions set
forth in the specification where such inspect ims are deemed necessary to assure supplies and services
conform to prescribed requi ramnts.

‘4 .1.1 . All item sha[[ meet aL( requirements of aectims 3 ati 5.
The inspectionset forth in this ●pacification shalt become a part of the contractor’s overall inspection
syatm or quel ity progr~. The absence of ●ny inspect im requi rments in the spaci f i cat ion ahat 1 not
relieve the cmtroctor of the raeponsibi [ ity of eneurirIs that ●{ ( products or aqapl iea athni ttad to the
Goverrsnent for acceptance capl y with 611 r-i ranants of the cmtract. Sa@irtg inspection, as pert of
manufacture ng operat i ens, is an acceptable practice to ascertain conformance to requirements, however this
does not authorize sutxniasim of knom defective meteria(, either indicated or actual, nor does i t ctsnni t
the Goverrsmnt to accept defective msterial.

Il&.1.z Test and measuring equipment and inspection faci I i ties
of sufficient accuracy, qua( i ty, and quent i ty to permit performance of the rqui red inspection shai 1 be
estab( i shed and maintained by the cmtractor. The estab( ishment and maintenance of a cat ibration system
to control the accuracy of the measuring and test equipnent shai [ k in accordance Hith MI L-sTD-45662.
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114. 1.3 ~Li*jli~y A rel iabi 1 i ty assurance program sha~ I be ●stab( i shed and
maintained. Process contro~ records sha( 1 cover the inptementat ion of devices such as contro~ charts
(e. g., X bar end R charts) or other means of indication of the degree of control achieved in the
production process. Records sha~ I a(so indicate the action taken when ●ach out-of-control condition is
observed, and the disposition of non-conforming products processed during the period of out-of -contro[
operat ion. Records associated with non-conforming products shal I be kept for a minimun of 3 years. “
Evidence of such c~liance sha~( be verified by
prerequisite for qua~ if i cat ion and continued qual

11~.2 The inspect

a. Materiats inspection (see 4.4).

b. Final inspection (see 4.5).

c. Qua[!fication inspection (see 4.6).

d. Qua(ity conforausnce inspectim (see 4.7).

he qua~ifying activity of this specificati~ as a
fication. ”

cm spec i f ed herein are classified as follow:

114-3 L)niess othernise specified herein, at 1 test
performed in accordance with the test cmdi t ions specified in the General
follows:

a. Temperature: 25”c ~lCPC.

b. Relative hunidity: 60 percent t 15 percent.

c. Atmospheric pressure: 725 m in m of mercury.

inspection conditions shait be
Requirements of HIL-STD-2(12, as

% .4 . Neterials inspectim shail consist of certification s~rted by verifying
data that the materiats listed in table II, used in fabricating the cables, sre in accordance with the
app( i cable referenced speci f i cat ions or requi rements prior to such fabricatim, 01
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IITABLEII. .

Material Requ i remant paragraph Appl i cable docunants

Ethylene tetrafl~roethylene (ETFE) 3.5.6k ASTM D-3159
Ethylene chlorotrifluoroethy lene (E-CTFE) 3.5.61 ASTM D-3275
Fiberglass 3.5.6d MI L-Y-1140
Flmrinated ethylene propylene (FEP) 3.5.2.lt L-P-389
Paint, aluninun 3.5.7b TT-P-320
Po~yethylene (PE) 3.5.2.la L-P-390
Poiytetraf (uoroethylene (PTFE) 3.5.6f ASTM D-1457
Po~yolefin, cross-linked 3.5.60
Rthber, buty~, insulating synthetic 3.5.2.1s ASTM D-1352
Rubbar, insulating synthetic 3.5.2.1x ASTM 0-470
Rubber, po~ychioroprane 3.5.6a, c, e, i MI L-I-3930
R@&r, synthetic, aeniconductor 3.5.2.lr FED- STD-6D1
Tape, polyethylene-tere~thalate - 3.5.5C M[L-I-631
Ttiing, ●luninm, seasless 3.5.3.2b W-T-70D
T&ing, c-r, semieas 3.5.3.2a W-T-799
Uire, almirsm-elloy (alcled 5056) 3.5.7a ASTM B-211
Uire, aluainue, copper-clad 3.5.1.19 ASTM B-566
Uire, copper, bare 3.5.1.10 ASTM B-3
Uire, copper, berylliun (alloy 172) 3.5.l.lh ASTM B-197
Uire, copper, silver-coated 3.5.1.lc, j ASTM B-292
I/ire, copper, tin-coated 3.5.l.lb ASTM B-33
Mire, high reeistmce 3.5.l.lk QO-R-175
Uire, steel, c~r-ctad 3.5.l.ld ASTM B-452
Wire, steel, c~r-ciad, silver-coated 3.5.l.lf ASTM B-501
Uire, steel, gelvanizad 3.5.3.1.1 ASTM A-411
R&&r, polyurethane 3.5.6m MI L-I-3930
Stranded imer cmhctors . 3.5.1.2 ASTM B-8
Copper ccsuhctors for use in hook-up 3.5.1.2 ASTM B-2B6
uire for electronic aquipnm t w

t~TABLE 111. ~.

lnapac tion R+irement psregra@ Teat method

Semirigid cable ~ All other cable 2/ paragraph

Continuity Continuity 3.7.1 4.8.2
Vo[tage withatandi~ Spark teat 3.7.2 4.8.3

Voltaue withstanding 3.7.3 4.8.4
Insulation resistance 3.7.4 4.8.5

Out-of -rotmhess of jecket 3.6.2 4.8.1.2

I I Ss?asuramnt s 1 I I

j./ Sanplirdl ●nd inapactionsha[l be inaccordence with table VIII.
~ Tests parfod m ●ach contifwous length of cable. ”

●4.5 ~ . Prior to the delivery of the cable, the tests in table 111 shall be performed, as
e@icab(e.

“4.5.1 ~.

a. Semirigid cable - One or more failures shall W cause for refusal of lot.
b. All other cable - One or more failurea shalt be cause for refusal of tot, ●xcept a spark test

failure may be repaired or the cable length cut out.

114.6 Qua~lf~ Qualification inspection shall be performed at a laboratory acceptable to
the Govermnent (see 6.3) on sanple units prcducad with equipnent and procedures norma(iy used in
prodwt ion. Group qualification sha~( be as specified in the appendix to this specification.

114.6.1 -. The sample of each cable type submitted for qualification inspection shall be of
sufficient length to perform al( the appticab(e tests in tab[e IV.
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W.6.2 The s~lea shall be subjected to the inspections specified in table IV. The
entire saW(e shall be subjected to the inspections of group 1. The specimen (ength sha(l be cut from
each ss+e as required, and subjected to impactions of gr~ 11.

‘% .6.3 fai(ure. One or more fai Lures sha( [ be cause for refusa[ to grant quel if i cation approval .“

Inspection Nmber of specimens Requi remnt paragraph Test method paragraph
to be tested

n-process inspection Entire senple
Continuity 4.5

Entire a~le
Spark test

3.7.1 4.8.2
Entire smple

Vo(tage withstanding 3.7.2 4.8.3
Ent ire set@e

Insulation resistance ~
3.7.3 4.8.4

Entire sswple 3.7.4 4.8.5isua( and mechanica[ inspection Entire sanple 3.6 4.8.1
Entire smple

Physical dimensions 3.6
Entire smple

4.8.1

Marking
3.8 4.8.1

Entire sa@e
Uorkntmsh i p 3.10 4.8.1

u- IL 4.8.6

mm ●xtinction voltage ~ ;
3.7.5
3.7.6

4.8.7
4.8.8Iaracteristic inpdeme 2

‘ tranamissim loss (attenuation) ~ 2
3.7.7 4.8.9

:anding ~ve ratio (return loss) ~ 1
3.7.8 4.8.10

IPecitance ~ 1
3.7.9 4.8.11

y=c~tence stability #
3.7.10 4.8.12
3.7.11

pecltance *Lance ~ ;
4.8.13

“anemission unbalance ~
3.7.12 4.8.14

bsnical(y ibed noise voltage~ 3.7.13 4.8.15
; 3.7.14

Ime delay ~ 4
4.8.16

)ing stability ~ 4
3.7.15 4.8.17
3.7.16 4.8.18:ress-crack resistance ~ 3.7.17

Ker conductor integrity ~ :
4.8.19

3.7.18 4.8.20Ad M w
mtnaional stability ~ :“

3.7.19 4.8.21

Intminatim &/
3.7.20 4.8.22

;
‘ridability ~

3.7.21 4.8.23

nbility ~ 1
3.7.22 4.8.25

X propagation ~
3.7.a 4.8.%

1 3.7.24
id gas generation ~ 4.8.27

,logen content ~
3.7.25

:
4.8.28

mrsion w
3.7.26

1
4.8.29

3.7.27
bke index ~ 4.8.30

3.7.28 4.8.31xicity index ~ ; 3.7.29 4.8.32lr~ter jQ/ 1
athering ~

3.7.30 4.8.33
3.7.31 4.8.34lrasion reaiatance ~ i 3.7.32

ar strength ~ 4.8.35
3.7.33

at distortion ~ ;
4.8.36

3.7.34 4.8.37ysica(s (aged) ~ 1 3.7.35 4.8.24mite strength and ●longation ~
$ght

1 3.9

~ Not applicable to solid types A ●nd F dielectric cores.

~ When specified.

~ AW~icable to two-conductor cab~es.

w Applicable to 10U noise cabies.

~ Not applicable to semirigid or cab(es with type IX jackets.

4/ App~icabie to semirigid cab~es.
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~ Not applicable to time delay or braided inner conductor cables.

~ App(icabie to type lIa jackets.

~ Not app(icabie to semirigid cabies.

~ App[icab(e to type XIV, Polyo(efin jacketed cables only. ”

1t4-6.4 TO retain qualification, the contractor sha(l for~ard a report at
12-month intervals to the qualify i&! activity. The WaLifying activity shall established the initial
reporting date. The re~rt sha[l consist of:

a. A sumary of the resuits of the tests performed for inspection of product for delivery (growps A
and B), indicating as a mininsm the *r of lots that have PMsed ~ the @r that have failed.

b. A stmnery of the resu(ts of tests performed for que(ification verification inspection gr~ C,
including the nmber and mode of failures. The sunnary shall include results of all Wa(ification
verification inspection tests performed and corpleted during the 12-month period. If the sumbsry of
the test results indicates nonconfommnce uith specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action meY be taken to remove the failing
product from thequelified products list.

Failure to s~it the report within 30 days after the and of each 12-ssmth period may result in loss of
q.mlification for the prcduct. In addition to the periodic stiission of inspectim data, the contractor
shal( issnediately notify the tpelifying activity et any time tiring the 12-mnth period that the
inspectim data indicates failure of the qualified prockt to meet the r~iremants of this specification.

In the event that no production occurred during the r+rting period, a report shall be autsnitted
certifying that the conpmy sti(l has the capabilities and facilities necessary to produce the item. If
tiring three consecutive reporting periods there has been no productim, the manufacturer may be required,
at the discretim of the qualifying activity, to admit representative cabies of each type to testing in
accordance with the @elificatim inspectim raqufremants.

*14. 7.1 of Drockt for deliver-v Inspectim and finat inspection in accordance with table 111
of product for delivery sha[( cmsist of g&a A and B inspectima.

W.7.1. I tit of QE9dUCS A mit of product shall be 5,000 feet of cable of the ssmee type designetim.
If a product im run is le~s than 5,000 feet, then the quantity produced shal 1 be one mit of product.

%.7.1 .1.1 The inspection lot shall cmaiat of the tir of wits of product, offered
for iriapectim at one time: All of the mits of roduct in the inspectim lot a@snitted shall have been

Rproihced during the SMS pr~t i m period ui th t ● sme mterials and processes.

%.7.1 .1.2 A sample mit aha(l be a At of procbct selected at random from the inspectim
lot uithout regard to &lity.

%.7.1 .1.3 Unless otheruiee specified, the seaple unit size ahal 1 cmaist of that
nmber of senple units r~i&d by the inspection lot size, as determined by table VIII.

%.7.1. l.& ~. A specimen aha[l be an indivi&.tel length of cable cut from the sap(e init.

%.7.1.2 . Grmp A inepectim shall cmsiat of the inspections specified in teb(e V.

%.7.1.2.1 ~. Table V, teats shell be performed m ● prodmtim lot baafa. Sa@es aha[l be
aelectd in ●ccordance with tebie V1 11. If one or mre defects ●re fomd, the lot ahatt be acraenad for
that particular defect(a) and defects rmoved. A new aeqie of product ahal I be aeiected in accordance
with table VIII end all gr~ A tests for previously fomd defects shall ●sain be performed. If any
defects we fomd in the second aenpta, the lot shall be rejected ●nd shall not be aqplied to this
specificatim.

.. ,

.

114.7 .1.2.1.1 ~~tion (Qrom ~ Each cab[e shal i be visual [y examined for completeness,
workmanship and identification requi rements.tt
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MTABLE v.

1
Inspect ion1 Requ i rement paragraph

Visua( ad mechanical inspection
Physicai dimensions H
Harking 3.8
Uorkmsnsh i p 3.10
Characteristic inpedance 3.7.6
RF transmissim (0ss (attenuation) 3.7.7

Standing wave ratio (return loss) 3.7.8
u 3.6.6

Adhesion of conductors 3.6.3
Eccentricity of inner conductor

~ As ~licable.~1

lest method pa ragra@

4.8.1
4.8.1
6.8.1
4.0.1
4.0.7
4.8.8
4.8.9
4.8.1.4
4.0.1.3

. Gr~ B inspection sha(l consist of the inspections specified in tabie VI.

%.7.1 .3.1 The sapling plan shal[ be in ●ccordance with tab(e VIII. If one or more
defects are fomd, the lo; shali be screened for that particular defect(s) ad defects removed. A neu
sanple of pr~t shal[ be selected in accordance with table VI 11 aml all gr~ B tests for previously
fomd defmts sha( L again perfomed. If any defects are fomd in the second sanple, the lot shall be
rejected aml shall not be s~l ied to this specification. $t

U

‘1

3.7.14
Time de[ay ~ 3.7.18
Cold bend ~
Uaight ;:%32
Tear strength I

Test method pa ragra@
4.8.6
4.8.10
4.8.12
4.8.13
4.8.14
4.8.15
4.8.19
4.8.24
4.8.34

~ As qp( i cable.

# Not a@icab(e to semirigid cables.tt

064.7.2 Group C inspectim shall consist of the inspectima specified in table VII.
group C inspection shall & made on smp(e mits selected fran inspection lots which have passed the
gr~ A and B inspection.

~’4.7.2.l ~. Sm@e t.mits shall be se(ected from those t- covered by ● singie
spacff ication sheet in accordance with table V] 11, 3 mmths after the date of notification of
qualification, except when the total prodwtion in a 3-month perial is less thsn tuo utits of product
(10,000 feet) inspection need not bs made tmtil either pioductim is at Least 2 mita of prodct or ●

total of 6 months has elqmed since the ins~tim was performed in which case only one a~(e mit shall
be tested. ”
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IITABLE VII. c 1~.

k?iKRE=
outer conductor integrity
Dimensional stabi[ity
Conteminetim #
Bendability ~
Fiamnability ~
Heat distortion ~

Tensile strength and elcmgation
u

Physicats (aged) v

j./ Uhen specified.

equi rement paragraph

3.7.10
3.7.15
3.7.16
3.7.17
3.7.19
3.7.20
3.7.21
3.7.22
3.7.33
3.7.35
3.7.34

Test method pa ragraph

4.8.11
4.8.16
4.8.17
4.8.18
4.8.20
4.8.21
4.8.22
4.8.23
4.8.35
4.8.37
4.8.36

~ Applicable to type IIa jackets. ”

Units of product fron
3-month’s production

2
i to 8 inclusive
9 to 30 inclusive

31 to 80 inclusive
81 to 130 imiusive

131 to 180 inclusive
151 to 240 inctusive
xl tn 300 inclusive

M4.7.2.1. I ~. If meormre
be considered to have failed.

114.7,2 .1.2 Htim
deli vsred on the contract or purchas~

l-u ‘

spcimena fail to pass grap C inspection, the inspection lot shat(

Specimens that have been tested to group C inspection shal i not be
order.

114-7 .2.1.3 . If a sanple fai 1s to pass group C inspection the ntanufscturer sha( [ notify
the quel ifying activity and the cognizant inspection activity of such fal Lure and take corrective action
m the materials or processes, or both, as uarranted, end on al I mits of product which can be corrected
aml hi ch are menuf actured mder ●saent i al 1y the same ntateria[s end processes, and which are considered
s~ject to the same fai lure. Acc tance and shipment of the rduct shal 1 be discontinued UN i 1

Tcorrective action, acceptable to t ● qualifying activity has ~ taken. After the corrective action has
bean taken grot@ C inspection shall be repeated on additional a@e mits (all tests and examinations, or
the test which the original sai@e faihci, at the optim of the qualifying activity). GrOtpe A h B
inspections my be reinstituted; houevar, finei acceptance d shipmnt shall be withheld mtil tha gr+
C inspection has shoun that the corrective act i m was successful. In the event af f ●i lure ●f ter
reine

r
tiantinfarmtim concerning the fai lure shall be furniahti to tha cognizant inspectim ●ct{vi ty

and t ● queltfying activity .”’
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PAGE 34

FIGURE 8, delete and substitute new figure 8 as printed belou:

,,

s

‘U+l=
Cable

Port A end B are series N ccmnectors, rmaining two

RF output

Detector inputs

-

[ I Xformer #2
b

B

under test

are tuinaxial.

FIGURE 8. .1,

PAGE 35

4.8.13.4, deiete and stititute the follouing:

‘4.8.13.4 . The fol(owing test procedure or &we auitab(e to the
Govarment shall be used for m?aauring tranamissim urtmlance. In the event of conflict, the foltouing
method shall be the referee test.

Equipment USA: Sweep generator (act to sweep 100-160 Hltz).
Analyzer and printer.
1 or 2 RF detectors.
2 Telplex (At ford) transformers w/calibration device.
1 or 2 50-ohaI iosda.

Procedure:

i
3.
4.
5.

6.

7.

8.

Detectors shall be calibrated to obtain a zero reference line.
Comact the RF output of the ganerator to port A or B of transformer #1.
To the other port p(sce a 50-ohn load.
Cornect the ca(fbration device between the two transformers.
To transformer W, connect the RF detector frm port A of the ana[yzer to port A of the transformer
and a 50-ohm ioad to port B.
If a second RF detector is available, then connect it from port B of the analyzer to port B of the
transformer.
Obtain a trace on the analyzer from port A. lf two detectors are used, then obtain tuo traces on
the analyzer.
Calcutate the minim difference between the two traces in d~ and using the fol (owing formla
determine the unbalance. This nmber shou~d be approximately 50-51 dE which equa~s \ess the 1%
unba 1ante.
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‘B%=*
9. Change the detector from port A of the transformer to port B, and the Load to port A.

10. Uhen these are printed, the resu~ting unbatance sha([ be calculated as in step 7 above.
11. Remove the calibration device and place the cab~e to be testd between the tuo ports of the

transformer.
Repeat steps 5-10, as appropriate.

;:: See table X for the minimun unba(ance a(lwable. ”

PAGE 47

4.8.32, Irradiance entry: Delete “.nn”. Also for Arc laup off entry: Delete “35 *2-C” and
substitute 1125° C t?co1.

The margins of this ~t are marked with an asteriak to indicate where changes (additions,
modifications, corrections, deletions) from the previous aaencknent were made. This uas done as a
convenience only, and the Goverrsnent assmes no (iability whatsoever for any inaccuracies in these
notations. Bi&iers arxl contractors are cautioned to ●valuate the r~irements of this domment based on
the entire content irrespective of the marginal notations and relatimship to the last previous
memknent .

CONCLUDING MATERIAL

Custodians:
Arnry - CR
Navy - EC
Air Force”- 85

Preparing activity:
DLA-ES

(Project 6145-2119)

Review activities:
Amy - AR, AT, ME, HI
Navy - AS, MC, OS, SH
Air Force - 17, 19, w
NASA - NA
DLA - 1S


