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1. SCOPE

1.1 Scope — This spacification covers the requiremants for special purpose and power electrical

cable. (See 6.1).

1.2 Classification — The cable shall be of the following types and shall be fumished in the basic wite

size and basic wire type, number of wires, and shield and jacket styles, as specified,
Unshielded & Unjacketed -~ 2108 color—coded wires, spirally laid without shield or jacket.
Shielded and jacketed — Asingle wire, or 2to 5 color—coded wires spirally laid with a

shigld and a jacket.
1.21 Cable designation — Cable shall be identified by a combination of digits and letters (not to ex-

ceed 15), in accordance with the following (ses 8.4.1).

e . SN SN SN S

Spetification Identification Conductor Basic wire Number of  Shieid style Jacket

number method of size specification  wirgs in cable and material material
(see 1.2,1,1) cable wire (se2 1.2.1.2) cablesymbol (see 1.2.1.4) (see1.2.1.5) (sse 1.2.1.6)
(see 1.2.1.1.1) (see 1.2.1.3)
Example: SPTM1T08-—-22A3T1
1.21.1 Cable gpecification number — The finished cable shall be identified by the number of this speci-
fication,
1.21.1.1 entification f cable wire — If the preferred identification method (see 8.2.1.1.1) is
required, specify a “—"; for optional identification method A (see 3.2.1.1.2), specify the letter "A".
1.21.2 Condugtor size — The basic wire size shall be identified. All wires used in the cable shall be of
the same size.
1.2.1.3 Basgic wire, specification — A letter symbal shall be used to designate the specification, type,
and class in acecordance with Table 1.
TABLE |
BASIC WIRE SPECIFICATION CABLE SYMBOL
SPTM1TO1 TYPE A A

TYPE B B

TYPEC C

TYPE D D

TYPEE E

TYPE F F

TYPE G G

TYPE H H

S5PTM1TOS TYPE A K

TYPE B L

TYPEC M

TYPED N

TYPEE P

TYPE F R

TYPE G S

TYPE H T
1.2.1.4 Number ofwires per cable — The number of wires per ¢cable shall be as designated and shall be

1 to 5 for shielded or shielded and jacketed cables and 2 to 8 for unshielded unjacketed cables.

Uas shdfor dlecionure s govemned by ta stelemertk on tha tile Page of this document.
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1215 Shield style and material — The shisld style and material of the overall shields shall be deslg-
nated by a single letter as follows;
MAXIMUM TEMPERATURE
SYMBCL SINGLE SHIELD MATERIAL UMIT FOR SHIELD MATERI-
SHIELD STYLE AL (INFORMATION ONLY)
) No shield -
S Silver—coated high strength copper alloy, flat 200°G (392°F)
T Tin—coated copper, flat 150°C (302°F)

1.2.1.6 Jacketmaterial and temperature rating ~ The single jacket symbol shall be used for cables with

an outer jacketonly. Unless otherwise specified, jacket colors shall be as specified under the jacket materials as
follows:

TEMPERATURE UMIT FOR
SINGLE JACKET JACKET MATERIAL JACKET MATERIAL
SYMBOL (INFORMATION ONLY)
0 No jacket ———
Tape of natural pelyimide
cg'rggi&e#y'wm glear flluogi-
n ene propylen ° o
1 (FEP) wmped‘gnc? eat 200°C (392°F)
sealed with white (PTFE)
outer surface (see 3.8)
P, moaiieg, S
uded, m y € ene, ° o
2 teiraﬁuometr&ylene copo- 200°C (392°F)
lymer (XLETFE)
2. APPLICABLE DOCUMENTS
2.1 Government documents.
211 Specifications and Standards — The following specifications and standards form a part ofthis

specification to the extent specified hersin. Unless otherwise specified, the issues of these documents shall be
thosa ligted in the issue of the Department of Defense Index of Specifications and Standards (DODISS) and
supplement thereto, cited In the solicitation.
SPECIFICATIONS
Military
MIL-C~12000 Cable, Cord, and Wirs, Electric; Packaging Of.
MIL-C—-27500  Cable, Power, Electrical and Cable Special Purposs, Electrical

Shielded and Unshielded, General Specification For.
MIL--DTL-81381 Wire, Electric, Polyimide—Insulated Copper or Copper Alloy

F/A-22 Program
S5PTPPLO2 Hazardous Materials Reduction
AC-580 Hazardous Materials Management
AC=1170 Hazardous Materials Procedures
PRO-2610 Heazardous Materials Management
STANDARDS
Federal

FED-STD-228  Cable And Wirs, Insulated; Methods Of Testing.

Usa and/or diseiesura 's governad by the statemant on the titla pege of tils dattmant
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Military
MIL-STD—-104 Limits For Electrical Insulation Color
MIL—-STD-105  Sampling Procedures And Tables For Inspection By Attributes
MIL-STD-881 ldentification Coding And Application Of Hookup and Lead Wire
MIL-STD-686 Cable And Cord, Electrical; Identification Marking And Color Coding Of

21.2 vemm n i = The following cther Government
documents and publications form a part of this specification to the extent specified herein. Unless otherwise
specified, the issues shall be those in effact on the date of the solicitation,

NATIONAL BUREAU OF STANDARDS
H4 =1 Federal Supply Code for Manufacturers, United States and Canada, Name to Code.
H4 —2 Federal Supply Coda for Manufacturers, United States and Canada, Code to Name.
NBS HDEK 100 — International Annealed Gopper Standard (IACS)

22 Other publications — The following documents form a part of this specification to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DOD adopted shall be
those listed in the issue of the DODISS specified in the solicitation. Unless otherwise specifiad, the issues of
docutments = notlisted in the DODISS shall be the issue of the non—Govermment documents which are cutrent
on the date of the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ANSI/ASTM B3 Soft or Annealed Copper Wire.
ANSI/ASTM B33 Standard Specification for Tinned Soft or Annealed Copper Wire for
Electrical Purposes,
ASTM B170 Oxygen~Free Electrolyte Copper—Refinery Shapes.
ASTM B272 Copper Flat Products with Finished (Rolled or Dawn) Edges
(Flat Wire and strip)
ANSI/ASTM B298 Silver—=Coated Soft or Annealed Copper Wire
ANSY)ASTM Bg24 High-strength, High—-conductivity Copper Alloy Wire for Electronic
Application Standard Specification for
ASTM D3032 Hookup Wire Insulation, Standard Methods of Testing
ASTM D40€6 Nylon Injection and Extrusion Materials (PA)
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
NEMA-WC27500 Standard for Agrospace and Industrial Electrical Cablae
3. REQUIREMENTS
3.1 Materials
3.1.1 Copper or High —strength Copher Allov Shield Round Strand Material — Before shielding, the

copper strands used in shields shall be annealed or soft—drawn copper wire from commercial pure copper and
shall conform to ASTM B3 or high strength copper alloy In accordance with ASTM B624 except that the mini-
mum tensile strength shall be 55,0001bf/in2, the minimum elongation shall be € percent, and the conductivity
shall be 80 percent (Minimum) as stated in NBS Handbook 100, Wire shall be free from lumps, kinks, splints,
abrasions, scraped or corroded surfaces and skin impurities.

3.2 Congtruction — Construction shall comply with the classification givenin 1.2, Combinations of
shield style and material, basic wire specification and jacket materials shall be specified herein.
3.2.1 Basic wire - Wire used inthe construction of the cable shall be quallified to the basic wire spsci-
fication (see Table I) before cabling. The producer of the finished cable shall be a qualified source under the
LUye and/or d fs governed by e statement on Lha tte Page of this docurmant,
CAGE Code 98837 GAForm GD 745A-5
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applicable basic wire specification. Color added to the insulation (as helical stripe) for the purpose of wire num-
ber identification shall not degrade the wire insulation as evidenced by failure to meet the requirements herein.
Unless otherwise specified, the manufacturer of the cable is responsible for assuring that the basic wire mests
the wire specification requirements prior to being fabricated into cable.

3.2.1.1 Identification of cable wire — The basic wire insulation for single or multiconductor cables shall
be colored to provide a method of determining the wire number. Unless otherwise specified, the preferred iden-
tification method (see 3.2.1.1.1) shall be used.

3.2.1.1.1 Preferred identification method — The insulation of wire used in the cable shall be white or (or
basic color or natural color) with one colored spiral stripe in accordance with Table Xii. The color stripe may be
applied by an inking process or be incorporated in the textile braid when the braid is employed In the basicwire.
When the inking process is used, the stripe shall be in accordance with MIL—-STD -681 except stripe color and
sequence shall be as specified herein. When the braid is used, colored fibers shall be used for two parallel and
adjacent carriers of the braid. The color identification fibers shall be woven in the opposite direction of any iden-
tification marker. Except for the colored fibers and any identification marker, all carriers shall be white.

3.21.1.2 Qutional identtfication. method A ~ The insulation shall be solid color in accordance with Table
Xil. Solid coloring shall be done by the manufacturer of the wire and the coloring shall meet the requirements of
the basic wire spegcification.

3.22 Cable Lavup — The required number of wites for multiconductor construction determined by
the cable designation shall be cabled with a left~hand lay. The lay ofthe individual wires shall be notless than 6
nor more than 16times the outside major axis diameter of the unshielded, unjacketed cable. The basic wireshall
not be spliced. When cables are cut, wires will maintain praper sequence and shall not splay more than twice
the diameter of the cable for cables containing SFTM1T05 type basic wires. Cables containing 5SPTM1T01 type
basic wires shall not untwist a maximum 5.0 inches.

3.2.2.1 Eillers and bindertapes — Fillers and binder tapes, if used shall be of a fungus resistant matarial
with a temperature equivalent to the cable rating without fillers and tape. They shall also be easily removable
from the finished cable without adherence to the underlying insulation. The use of filler and binder tapes shall
not increase weight and diametsr of the finished procuct above those hersin.

3.23 Shield —~ When the cable designation specifies that a shield is to be incorporated In the cable
construction, a closely woven braid of flat strand shall be applied over the basic wire or cable as per Section
1.2.1.6.

3.2.3.1 Braided flattened wire strands — Flat wire shields shall be braided from flat coated copper or

high strength copper alloy. The flattened wire shall be 0.0015 inch = 0.0004 inch (0.040 = 0.010 mm) in thick-
ness.

3.2.3.1.1 Copper wire, fiattened — Copper flattened wire shall meet the requirements of ASTM B272 ex-
cept the wire shall be made by fiattening round wire.

8.2.3.1.2 Coating of flattened wire strands.

8.2.3.1.2.1 Tin—coated copper flattened wire ~ Tin coated copper strands before flattening shall conform

to ASTM B33. Flattened wire strands shall meet the continuity of coating test of ASTM B33. The thickness of
coating shall be 250 microinches maximum.

3.2.8.1.22 = hi n lioy fl ite — Silver—coated high-strength cop-
per alloy strands shall conform to ASTM B228 after fiattening. The flattened wire strands shall have a minimum

coating thickness of 40 microinches and shall mest the continuity of coating requirements of ASTM B298 after
flattening.

3.2.3.2 Braid angle - The shisld braid shall be a push—back type. The angle ofthe carriers ofthe braid
to the axis of the cable in woven wire shields shall be not less than 18° nor more than 40°. When the major
diameter of the cable beneath the braid is greater than 0,81 inch (7.9 mm), the above braid angle restriction shall

notapply. Inthis case, the shield shall bs suitably applied to provide good push—back characteristic. For deter-
mination of braid, see 4.5.6.

Uss and/er d )18 g 1 by tha ststemetit an the tlila page of this documant.
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3.23.3 Shisld covergde ~ The shield braid shall be applied in such a manner as to provide coverage of
not less than 85 percent for each individual shield.
3.24 Jacket — When a Jacket is applied over a shield, it shall meet the following requirements. The

jacket shall be easily removable from the finished cable without adherence to the undetlying shield. Stripping
time (for jacketing style 1) shall be 5 seconds maximum when tested in accordance with 4.5.18 and shall not
open morethan .125inch (3.18 mm). The wallthickness ofthe jacket shall be as specifiedin Table lllor3.2.4.1.2
as applicable,

3.2.4.1 Jacket material

3.2.4,1.1 Taped bolyimidefiuorinated ethylene propylene — The jacket of polyimide/fluorinated ethylene
propylene tapes shall consist of two tapes, as specified in Table Il and Ill. The first tape shall be a 0.001 inch
polyimide tape coated on both sides with 0.0001 inch FEP Succeeding tapes shall be applied in alternating
directions. The tapes shall be fused together to provide a jacket with a wall thickness in accordance with Table
fll.

TABLE Il
TAPE MATERIAL FOR CABLE JACKET
Tape Code Thickness (inch) Material
1 0.0012 FEP/Polyimide/FEP
2 0.002 PTFE
TABLE Il
TAPE CODES FCR CABLE JACKET
Diameter of the Cable Nominal Wall
re Wrap 1 Wrap 2 Thickness of
Jacketing Jackst (inch)
Minimum Minimum
Tape Code Ovetlap Tape Code Overlap
(percent) (percent)
0 - 0.200 1 50 2 50 0.007
0.201 and greater 1 50 2 67 0.009

3.24.1.2 i : ne — Jackets of extruded and
croselinked modified emylene—tetraﬂuomethylene shall have a wall thnckness of 0.006 inch to 0.011 inch de-
pending on the cable o,d,, minimuin shall not be less than .005 inch and maximum shall not be more than 0.012
inch. The color shall be white. The tensile strength and elongation shall be 5000 Ibf/in? minimum and 50 percent
minirmum, respectively, and shall be tested in accordance with 4.5,13.1.

3.24.2 Concentricity of axtruded jackets — The concentricity of extruded jackets shall be not less than
70 percent when tested in accordance with 4.5.17.

3.3 Functional characteristics

3.3.1 Dislectric withstand ~ One hundred percent of all finished cable shall be tested in accordance
with 4.5.3. Following this test, there shall be ne evidence of electrical breakdown or arcing.

3.3.1.1 Imoulse dielectric (for unshielded/yniackated configyration) — One hundred percent of all

finished unshielded and unjacketsd, multiconductor cable, 2-8 cohductors, sizes 14-26 AWG and 2-5
conductors, size 12 AWG, shall pass the impulse dielectric test in accordance with 4.5.4. There shall be no
evidence of dielectric failure.

3.3.2 Jacket flaws (shielded and jacketed cables only) — One hundred percent of all finished cable
shall be tested in accordance with 4.5.5. All flaws shall be removed or marked consistent with the requitements
for packaging (see 5.1).

Uss and/or disclosure is govemed by tha stariament on the dilu poge of fhie documant,
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3.3.3 Canductor continuity ~ All conductors in all lengths of finished cable shall withstand the con-
ductor continuity test of 4.5.9,
3.3.4 Coid bend (shielded —and-jacketed cables only) — Allfinished shielded —and —jacketed types

of cable shall withstand the cold bend test of 4.5.7 without evidence of cracking of jackets. Shiglded and jack-
eted cable with jacket material listed in 4.5.7 shall then pass the voltage withstand test of 4.5.8 withaut electrical
breakdown (see 4,3),

3.3.5 Thermal ghock — All finished cable with jacket style 1 shall withstand the thermal shock test of
4,5.10 without cracking of the jacket (see 4.3).
3.3.5.1 Aging stability — All finished cable with jacket style 1 shall withstand the aging stability test of
4.5.11 without cracking of the jacket (see 4.3).
3.3.8 Blocking — Adjacent layers of cable with all jacket materials shall not stick together nor to the

metal mandrel when subjected to the test for blocking in 4.5.16 at rated temperature of the jacket or basic wire,
whichever is lower, for 6 hours.

3.3.7 Blammability — Cable specimens with all jacket matetials loaded with sufficient weight to re-
maln taut throughout test shall not bum for more than 30 seconds, and shall not propagate more than 3.0 inches
(76.2 mm) along the wire/cable iength when tested ih accordance with 4.8.

3.3.8 Immersion — Cable specimens with jacket material 1 shall notincrease in diametermore than &
percent and shall not crack when tested in accordance with 4.5.14.

3.3.9 Lamination sealing — Cable specimens with taped wrapped jacket material 1, shall exhibit no
separation of layers either along the Insulation or at the ends when tested in accordance with 4.5.15,

3.3.10 Crosslinked varification — All finished cable with jacket material 2 shall withstand the test of
4,5.12 without cracking of the jacket, dielectric breakdown, or pitting of metallic coatings.

3.3.11 Tempergture rating — The temperature rating of the cable shall be defined as the lowest rating

of one basic specification wire, shisld material, or jacket material as defined in 1.2,1.5 or 1.2.1.6.
3.3.12 Hazardous Materials Control

3.3.12.1 Materials supplied to this specification shall be in compliance with SFTPPLO2 for LM Aero -
Marietta operations, AC—580 or AC—1170 for LM Aera — Ft. Worth operations and PRO~2610 for BMA opera-
tions. Shipments in response to initial purchase orders or samples of materials submitted for evaluation to this
specification must be In compliance with AC—~580 or AC—1170 or PRO-2610 and be accompanied by a Materi-

al Safety Data Sheet {including proper disposal information). Failure to comply with these requirements is cause
for rejection of the material.

33.12.2 Before submitting a material for qualification to this spacification, the supplier shall provide a
Material Safety Data Sheet (MSDS) and the chemical formulation. Agreements for non—disclesure and control
of proprietary information shall be executed as appropriate. This information shall be submitted to the appropri-
ate Environmental, Safety and Heatth Organization to determine if additional information is hecessary, and to
document appropriate precautions for the material’s use,

3.3.123 Materials called out in this specification may be hazardous, Consutt the appropriate Material
Safety Data Sheets and/or Environmental, Safety and Heatth organization before using these materials.

3.4 Identification of product.

3.4.1 Cabls product identification — The cable product identification shall consist of the cable desig-
nation as determined by 1.2.1, the cable manufacturer's code designation in accordance with publications
H4~1 and H4—2, and the revision letter of current specification.

Ure and/or discinsure bs govemed by the statument on tha Lite page of tnis document.
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3.4.1.1 : es — Cable product identifica-
tion shall be |mpnrrted on the lnsulaﬂon of wire number 1 (see 3.4.2), except on single shielded and jacketed
constructions, having jacket style 2, Single shielded and jacketed constructions having jacket style 2 shall have
the cable product identification marked on the surface of the jacket. The cable product identification shall con-
formto paragraph 3.4.3. The cable product identification shall not be required when the product identification is
not required by the basic wire specification for that size wire.

3.4.1.2 Shigided and jacketed cabla (2tc 5 wires) — The cable product identification shall be imprinted
on the outer surface of jacket style 2. All other jacketstyles shall have cable product identification imprinted on a
marker tape placed beneath the shield or jacket.

TABLE IV

OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS B, E, F AND H MULTI CONDUCTOR CABLE (6 MIL, 5PTM1T01)

Outside Diameter Inch Weight (Ibs/1000 Feet)
No. Conductor i
of size Min. Target Max. Min, Target Max.
Cohd. (AWG)
26 0.057 0.061 0.085 2.55 2.76 295
24 0.085 0.069 0.073 2.54 3.77 4.00
2 22 0.077 0.081 0.085 5.31 5.61 591
20 0.092 0.097 0.102 8.40 8.70 9.00
18 0.109 0.115 0421 12.40 12.85 13.30
16 0.124 0.130 0.136 16.15 16.60 17.05
26 0.058 0.062 0.066 3.90 4.15 4.40
24 0.068 0.070 0.074 .35 5.85 5.95
3 22 0.080 0.084 0.088 8.05 8.45 8.85
20 0.096 0.101 0.106 12.65 13.05 13.45
18 0.115 0.121 0.127 18.85 19.35 19,95
18 0.128 0.135 0.142 24.35 25.05 25.55
28 0.064 0,071 0.078 5.15 5.50 5.85
24 0.074 0,081 0.088 7.18 7.55 7.95
4 22 0.088 0.095 0.102 10.60 11.20 11.80
20 0.111 0.120 0122 18.75 17.85 17.95
18 0.131 0.142 0.143 25.00 25.80 26.60
16 0.149 0.160 0.171 32.40 33.40 34.40
26 0.076 0.086 0.096 6.48 6.90 7.35
24 0.087 0.097 0.107 9.00 9.50 10.00
5 22 0.103 0.113 0.123 13.40 14.00 14.60
20 0.122 0.135 0.148 21.00 21.70 22.40
18 0.143 0.159 0.174 31.20 82.30 33.40
18 0.174 0.180 0.195 40,40 41.70 43.00
Usw ordfor disclosure Is govemed by the statsment on the lhlu&e of Uil document.
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TABLE V

QUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS L, B R, AND T MULTI| CONDUCTOR CABLE (6 MIL, SPTM1T0S)

Outside Diameter Inch Weight (Ibs/1000 Feet)
No, :
cOfd °°“?K$v‘g') size Min. Max. Min. Target Max.
ond.

26 0.061 0.085 246 2.63 2.80

24 0.088 0.074 3.44 3.65 3.85

5 22 0.020 0.086 5.18 5,43 5.67
20 0.086 0.102 8.07 8.44 g.81

18 0.115 0.121 12.23 12.82 13.41

16 0.128 0.137 15.70 16.42 17.13

26 0.067 0.071 3.75 3.06 217

24 0.073 0.080 5.17 5.46 5.74

3 22 0.086 0.083 7.78 8.14 8.49
20 0.103 0.110 12,18 12.72 13.25

18 0.128 0.131 18.51 19.34 20.16

16 0.138 0.148 23.72 24.73 25.73

26 0.069 0.083 5.04 5.29 5,54

24 0.078 0.104 6.90 7.30 7.69

a 22 0.091 0.122 10.39 10.88 11.37
20 0.108 0.148 16.32 17.03 17.73

18 0.130 0.174 25,31 26.15 26.99

16 0.148 0.186 31.77 33.11 33.45

26 0.092 0.098 6.34 6.62 6.90

24 0.104 0.110 8.64 9.14 263

5 22 0.122 0.128 13.01 13.63 14,24
20 0.146 0.152 20,45 21.34 2252

18 0.174 0.181 a1.11 32.46 33.81

16 0.187 0.204 39,87 4152 43.16

Uss and/or disclosure 13 goverried by the stmemant on the title page of this dooument.
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TABLE V1
OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS K, M, N AND S MULTI CONDUCTOR CABLE (8 MIL, 5PTM17T05)
Outside Diameter Inch Weight (Ios/1000 Feet)
No. \
CoOfd °°"?Xv¢\}°g’) size Min. Max. Min. Target Max,
Nna.
26 0.069 0.075 2.74 2.94 3.14
24 0.076 0.082 3.75 3.99 423
22 0.088 0.094 5.55 5.84 6.12
2 20 0.105 0.111 8.53 5.98 9.42
18 0.123 0,131 12.84 13.48 14.11
16 0.138 0,146 16.42 17.16 17.89
14 0.168 0.176 25.36 26.25 27.14
12 0.205 0.215 37.94 38.40 40.85
26 0.075 0.081 417 4.41 4.65
24 0.081 0.089 5.64 5.99 6.33
22 0.094 0.102 8.33 876 9.18
3 20 0.112 0.121 12.95 13.55 14.45
18 0.132 0.142 19.41 20.31 21.21
16 0.148 0.158 24.79 D5.84 26.89
14 0.180 0.191 38.27 39.53 40.79
12 0.219 0.232 56.96 50.08 61.19
26 0.078 0.108 5.62 5.91 6.20
24 0.087 0117 7.53 8.01 8.48
22 0.100 0.134 1112 11.71 12.29
4 20 0.119 0.159 17.24 18.15 18.95
18 0.139 0.183 26.10 27.25 28.39
18 0.185 0.209 33,23 34,61 35.89
14 0.189 0.253 51.25 5293 54.61
12 0.231 0.309 76.05 79.02 81.09
26 0.105 0.111 7.04 7.38 7.72
D4 0.116 0.123 .42 10.02 10.62
22 0.134 0.141 13.92 14.66 15.40
5 20 0.159 0.166 21.76 2075 23.74
18 0.188 0,195 32.70 34.14 35.57
16 0.210 0.218 41,67 43.39 4510
14 0.255 0.263 64.15 66.29 68.42
12 0.310 0.321 95.19 98.85 102,50
26 0.105 0111 8.51 8.86 .21
24 0.116 0.124 11.32 12.04 12.76
22 0.134 0.142 16.73 17.61 18.49
5 20 0.160 0.167 26,10 27.31 28.51
18 0.188 0.195 89.27 41.00 4273
16 0210 0,219 50.01 52.09 5417
14 0.255 0.265 77.02 79.61 82,19
12 0.311 0.322 114.36 118.56 122,76
26 0.105 0.111 9.04 10.84 10.74
; 24 0.117 0.123 13.65 1411 14.57
22 0.181 0.142 19.51 20.55 21.58
20 Q.157 0.167 30.52 31.90 33.27

Use end/or dislosure is govamed by the staternant on tha iitle page of tfs document
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MATERIAL SPECIFICATION SPTM1T03-D
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TABLE Vi
OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS A, C, D, AND G MULTI CONDUCTOR CABLE (8 MIL, 5FTM1T01)

Qutside Diameter Inch Weight (lbs/1000 Feet)
No. Conductor
Of size Min. Target Max. Min. Target Max.,
Cond. (AWG)
26 0.063 0.067 0.071 2.82 3.02 3.22
24 0.071 0.075 0.079 3.90 4.13 4.36
22 0.083 0.087 0.091 6.55 5.85 6.15
20 0.098 0.103 0.108 8.57 8.87 9.17
2 18 0.125 0.181 0.137 14.18 14.63 15.08
16 0.131 0.137 0.143 16.45 16.90 17.35
14 0.156 0.163 0.170 24.65 25.70 26.75
12 0.196 0.204 0.212 38,90 40.40 41,90
10 0.241 0.249 0.257 60.65 62.60 64.55
26 0.065 0.068 0.073 4.26 4.53 4.80
24 0.076 0.080 0.084 5.90 6.20 6.50
22 0,085 0.091 0.097 8.37 8.77 9.17
20 0.102 0.108 0.114 12.90 13.30 18.70
3 18 0.131 0.138 0.145 21.35 21.95 22.55
16 0.140 0.148 0.156 24.80 25.40 26.00
14 1.165 0.173 0.181 37.15 38.55 39.95
12 0.205 0.214 0.223 58.60 60.60 62.60
10 0.252 0.262 0.272 91.35 93.95 96.55
26 0.071 0.078 0,085 5.70 6.04 6.38
24 0.081 0.088 0.095 7.92 8.30 8.68
22 0.096 0.103 0.110 11.20 11,70 12.20
20 0.119 0.128 0.137 17.26 17,75 18.25
4 18 0.149 0.160 0.171 28.50 29,25 30.00
16 0.158 0.169 0.180 33.10 33.85 34.60
14 0.190 0.201 0.212 49,65 51.40 53.15
12 0.236 0.250 0.264 78.30 80.80 83.30
10 0.291 0.305 0.319 122.00 125.25 128.50
28 0.084 0.094 0.104 7.14 7.55 7.96
24 0.095 0.105 0.115 10.55 10.96 11.40
22 0.112 0.122 0.132 14.20 14.80 15.40
20 0.130 0.143 0.156 21.80 22.40 23.00
5 18 0,164 0.178 0.194 35.65 36.55 37.45
18 0.174 0.188 0.204 41.40 42.30 43.20
14 0.209 0.224 0.239 62.20 64.30 66.40
12 0.269 0.279 0.299 98.00 101.00 104.00
10 0.320 0.340 0.360 152.70 156.60 160,50
Usa anc/or dlsciosura is govemad by the statemant on the title pege of il docunent.
GA Form QD 745A-5 CAGE Cade 00097
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TABLE vt
OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS A, C, D, AND G_MULTI CONDUGTOR CABLE (8 MIL, SPTM1T01 )(CONT'D)
Outside Diameter Inch Welght (Ibs/1000 Feet)
No. | Cenductor
Of size Min, Target Max. Mini. Target Max.
Cond. (AWG)
26 0.088 0.108 0.112 8.62 9.06 9.50
24 0.110 0.117 0.124 1210 12.55 13.00
22 0.128 0.136 0.142 17.10 17.70 18.30
20 0.150 0.159 0.168 26.30 26.90 27.50
6 18 0.189 0.200 0.211 42.90 43.85 44,80
16 0.189 0.210 0.221 49.80 50.80 51.70
14 0.238 0.249 0.260 75.00 77.10 79.20
12 0.297 0.311 0.325 118.20 121.20 124.20
10 0,364 0.378 0.392 184.00 187.90 191.80
26 0.0e8 0.105 0.112 10,12 10.57 11.02
24 0.110 0.117 0.124 14.15 14.60 15.05
22 0.128 0.135 0.142 20.10 20.70 21.30
20 0.150 0.159 0.168 30.80 31.40 32.00
7 18 0.189 0.200 0.211 50.20 51.20 52.20
16 0.1899 0.210 0.221 58.40 59.30 60.20
14 0.238 0.249 0.260 87.90 80.00 82.10
12 0.297 0.311 0.325 138.40 141.40 144.40
10 0.364 0.378 0.392 215.30 219.20 223.10
26 0.101 0.115 0.121 11.63 12,08 12.53
24 0.114 0.124 0.134 16.25 16.70 17.16
22 0.134 0.144 0.154 23.10 23.70 24.30
20 0.163 0.176 0.189 85.30 35.90 36.50
8 18 0.202 0.217 0.232 57.50 58.50 59.50
16 0.212 0.227 0.242 66.80 67.70 68.60
14 0.260 0.275 0.290 100.70 102.80 104.90
12 0.318 0.338 0.358 158.60 161,60 164.60
10 0.398 0.418 0.438 246.60 250.00 254.40
Uza and/er disclopre s o by the stiement on the kto page of inls docurnent.
CAGE Code 00097 QA Form GD 746A=8
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TABLE Vil

OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS L, P R AND T FLAT BRAID SHIELDED AND JACKETED (6 MIL, 5SPTM1T05)

Outside Diameter inch Weight (Ibs/1000 Feet)
No, ;
. Ofd °°"‘(’A‘V°\;'gg size Min. Max. Min. Target Max.
ond.

26 0.049 0.057 2.63 2.91 3.19

24 0.052 0.060 3.39 3.51 3.82

2 0.058 0.066 432 4,63 4.97

1 20 0.068 0.074 5.97 6.36 6.75
18 0.078 0.084 8.71 8.89 .41

16 0.083 0.092 10.72 10.93 11.48

14 0.097 0.106 15.35 15.89 16.57

12 0.117 0.127 21.33 23.55 24.40

26 0.080 0.020 4.85 5.28 5.71

24 0.088 0.097 6.05 6.48 6.95

22 0.100 0.109 8.1 8.68 8.20

2 20 0.117 0.126 11.92 12.24 12.86
18 0.138 0.145 16.83 17.29 18.09

16 0.150 0.161 19.38 21.36 22,25

14 0.180 0.191 80.28 31.45 32.62

12 0.218 0.231 45,29 46.80 4831

26 0.087 0.097 6.61 7.18 7.65

24 0.085 0.105 7.64 8.89 9.45

3 22 0.108 0.118 10.54 12.09 12.72
20 0.126 0.136 15,57 17.21 17.95

18 0.146 0.157 22.26 24,62 25.60

16 0.161 0.175 27.78 30.67 31.93

26 0.093 0.119 8.37 8.98 9.59

24 0.100 0.131 8.60 11.86 12,07

4 22 0.115 0.148 13.31 15.63 16,39
20 0.133 0.172 19.53 22.25 23,18

18 0.154 0.201 28.77 32.18 33.41

16 0.172 0.222 36.17 40.08 41.50

28 0.116 0.126 10.57 11.32 12.07

24 0.126 0.1387 11.49 14.25 15.10

5 22 0.144 0.155 16.01 19.52 20.45
20 0.169 0.181 24.01 28.00 29.17

18 0.198 0.209 35.51 40,27 41.77

16 0.221 0,233 44,52 50.38 52.12

Usa and/or discicaurs la gevamed by the staternarn oh the tile paga of this dacurtent.
GA Form QD 745A~6 CAGE Code 08397
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TABLE 1X
OUTSIDE DIAMETERS AND WEIGHTS OF CABLE
SYMBOLS B, E, F AND H FLAT BRAID SHIELDED AND JACKETED (6 MIL, 5PTM1TO1)
Outside Diamster inch Weight (Ibs/1000 Feet)
No. | Conductor
of size Min. Target Max, Min. Targst Max,
Cond. (AWG)

26 0.046 0.049 0.052 2,60 2.85 3.20

24 0.050 0.053 0.055 3.38 3.63 3.88

22 0.055 0.059 0.063 4.30 4.60 4,90

1 20 0.083 0.067 0.071 6.16 6.46 86.76
18 0.070 0.075 0.080 8.38 B.83 09.28

16 0.077 0.083 0.089 10.32 10.87 11.42

14 0.090 0.096 0.102 14.78 16.78 16.78

12 0.109 0.118 0.123 21.78 23.28 24,78

26 0.072 0.077 0.082 4,64 5.04 5.44

24 0.076 0.081 0.086 5.74 6.34 6.94

22 0.086 0.093 0.100 7.75 8.45 9.15

2 20 0.101 0.109 0.117 11.44 12.14 12,84
18 0.122 0.130 0.138 15.78 16.83 17.88

16 0.134 0.144 0.154 20.87 20.92 21.97

14 0.161 0.173 0.185 28.50 30.30 32.10

12 0.189 0.214 0.229 43.80 46,20 48.60

26 0.075 0.080 0.085 6.27 6.77 7.27

24 0.083 0.020 0.097 7.95 8.60 9,27

22 0.092 0.099 0.106 11.08 11.88 12.68

3 20 0.108 0.118 0.124 16.14 16.94 17.74
18 0.125 0.134 0.143 22.80 24.00 25,20

16 0.140 0.150 0.160 28.65 29.85 31.05

14 0.167 0.181 0.195 41.60 43.90 46.20

12 0.209 0.225 0.241 63.60 87.10 70.60

26 0.082 0.088 0.094 7.95 8.55 9.15

24 0.092 0.089 0.106 10.35 11.00 11.66

22 0.105 0.112 0.119 14.50 15.30 16.10

4 20 0.122 0.130 0.138 21.10 21.90 22.70
18 0.141 0.150 0.159 29,85 31.15 31.45

16 0.147 0.167 0.187 37.60 38.20 40.20

14 0.188 0.208 0.218 54.90 §7.90 60.90

12 0.237 0.255 0.273 84.70 86.80 92.90

Use and/or disciasure s governed by 1the atatemen on tha ttin poge of thls documant.
CAGE Code DB867 GA Foim GD 748A-5
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TABLE IX
OUTSIDE DIAMETERS AND WEIGHTS OF CABLE

SYMBOLS B, E, F AND H FLAT BRAID SHIELDED AND JACKETED (6 MIL, 5PTM1T01) (CONT'D)

Outside Diameter Inch Weight (Ibs/1000 Feet)
No. Conductor
ot size Min. Target Max. Min. Target Max.
Cond. (AWG)
26 0.100 0.106 0.112 9.70 10.40 11.10
24 0.108 0.115 0.122 2.45 18.25 14,05
22 0.124 0.182 0.140 17.50 18.60 19.70
5 20 0.145 0.164 0.183 25.30 26.80 26.30
18 0.166 0.178 0.180 36.60 38.40 40.20
16 0.182 0.195 0.208 . 48.00 50.10
14 0.214 0.230 0.246 68.80 72.40 76.00
12 0.2685 0.284 0.303 108. 109,90 114.40

Use and/o¢ digdosire s govemed by the w:nhﬂh page bf tia documant

GA Forrn GD 748A=5

St°d

T9T°ON

CAGE Cotia 90887

Wg9T: L

€@B2°61 "d3S




5PTM1T03—D MATERIAL SPECIFICATION

Page 16
TABLE X
OUTSIDE DIAMETERS AND WEIGHTS OF WIRE
SYMBOLS K, M, N AND S FLAT BRAID SHIELDED AND JACKETED (8 MiL, 5SPTM1T05)
Qutside Diameter Inch Weight (Ibs/1000 Feet)
No. .

O Con ey 2 Min. Mex. Min. Target Max.
26 .052 .060 2.84 8.16 3.48

24 056 064 3.74 3.84 4.18

22 082 .070 4.84 4.99 5.36

1 20 070 .079 6.69 6.81 7.24
18 .080 .088 8.19 9.39 9.92

16 087 088 11,18 11.46 12.04

14 102 A1 16.20 16.58 17.29

12 122 132 23.08 24.31 25.19

28 .088 .098 5.29 577 6.25

24 096 105 6.51 7.10 7.62

2 22 108 118 8.63 8.39 9.97
20 126 .136 12.61 18.11 13.78

18 144 .185 16.56 18.28 19.12

16 159 170 20.25 22.41 23.37

26 096 106 7.28 7.84 8.42

24 103 114 B.35 9,76 10.42

3 22 117 128 11.24 13.20 13.92
20 135 146 16.31 18.44 19.25

18 155 167 2352 26.00 27.05

16 173 184 29.01 32.26 33.46

26 100 132 9.21 9.93 10.65

24 110 142 10.40 12.53 19.26

4 22 124 160 14.22 16.92 17.78
20 142 186 21.08 23.85 24.90

18 164 214 30.18 33.08 35.28

16 182 286 37.83 42.02 43.50

26 128 138 11.65 12.47 13.29

24 138 150 14,72 15.65 16.58

5 22 156 168 20.12 21.14 22.16
20 183 165 28.75 29.98 31.21

18 211 223 40.84 42.47 44,10

16 . 247 51,01 52.81 54.61

Lisq and/or di e I3 povemed gzﬁu stwamant on the e page of Wiz documant

CAGE Coda 58597 GA Form GO 746A-E
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OUTSIDE DIAMETERS AND WEIGHTS OF CABLE

TABLEX

SYMBOLS A, C, D AND G FLAT BRAID SHIELDED AND JACKETED (8 MIL, 5SPTM1T01)

SN

X

S

: ROE

s&\ >
Outside Diameter Inch Waight (lbs/1000 Feet)
W | e M Target M Mi T M
size in. arg ax. n. et ax.
Cond. (AWGQ) =9
26 0.050 0.053 0.056 3.02 3.24 3.46
24 0.054 0.057 0.060 3.67 3.88 4.13
22 0.059 0,063 0.067 4,52 4.87 522
4 20 0.067 0.071 . 0.075 6.47 6.75 7.03
18 0.079 0.084 0.089 9.50 9.90 10.30
16 0.082 0.088 0.034 10.83 11.33 11.83
14 0.085 0.101 0.107 15.25 16.25 17.25
12 0.114 0.121 0.128 23.10 24.10 25.10
26 0.075 0.080 0.084 5.08 556 6.06
24 0.083 0.088 0.093 6.28 6.95 7.58
2 22 0.094 0.100 0.106 8.27 8.97 9.67
20 0.109 0.118 0.123 11.94 12.64 13.34
18 0.138 0.147 0.156 17.80 18.90 19.90
16 0.144 0.154 0,164 20.70 21.75 22.80
26 0.083 0.088 0.083 6.90 7.40 7.90
24 0.090 0.096 0.102 8.80 9.40 10.0
3 22 0.088 0.108 0.113 11.67 12.47 13.27
20 0.115 0.123 0.131 17.15 17.95 18.756
18 0.145 0.154 0.169 25.85 26.85 28.05
1€ 0.150 0.160 0.170 29.80 31.00 32.20
26 0.091 0.097 0.103 8.72 9.32 9.92
24 0.100 0.107 0.114 11.35 12.00 12.65
4 22 0.112 0.119 0.126 16.15 15.85 16.75
20 0.130 0.138 0.146 2215 22.95 23.75
18 0.162 0.172 0.182 33.95 35.05 36.10
16 0.168 0.179 0.190 39.25 40,45 41,65
26 0.108 0.114 0.120 10.55 11.45 12.35
24 0.116 0.123 0.130 13.85 14.75 15.65
5 22 0.132 0.140 0.148 18.70 19.70 20.70
20 0.153 0.162 0.171 27.35 28.45 29.55
18 0.189 0.200 0.211 42,15 43.45 44,75
16 0,195 0.208 0.221 48.75 50.25 51.75
Uve and/or disclastue is goverhed by ¢ statemant on tha tite paga of this document,
QA Formn GO 745A-5 CAGE Codle 5¢8g7
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3.4.2 Wire product idantifieation — The wire productidentification shali appear on all Individual basic
wites when required by the basic specification. The wire productidentification may be omitted onwire number 1
wheri this wire carries the cable product identification (see 8.4.1.1).

3.4.3 Printed marking — The printed marking shall be durable, legible, and shall be black in color,
except where black is the color of the insulation in which case the color of the printing shall be white (see 3.2.1.1
and 3.4.1.1). The size of the printed characters shall be consistent with the magnitude ofthe surface uponwhich
it is printed. The distance betwaen the end of one mark and the beginning of next shall be:

a. Sbcto 18 inches if printed on the jacket (3.4.1.1 and 3.4.1.2)
b. A maximum of 3 inches if on a marker tape (3.4,1.2)
¢. A maximum of 12 inches if on wire number 1 (3.4.1.1)

The printed marking shall be applied with the vertical axes of the printed characters lengthwise on cable (orwirg)
whose hominal diameter Is 0.050 inch (1.27 mm) or smaller. The vertical axes of the printed characters may be
crosswise or lengthwise on cable (or wira) whose nominal diameter is 0.051 inch (1,30 mm), or larger, or when-
ever tape Is used (see 3.4.4).

3.4.4 Identification tape — When tape is used for carrying the imprinted cable product identification,
the tape shall be one continuous length of electrically nonadhesive type material with a temperature rating
equivalent to the cable rating without the tape. The tape shall be .062 inch (1.57 mm) nominal or larger. The
color ofthetape shall be white, in accordance with MIL~-STD—104, class 1, except when polyimide tapeis used,
in wHich case the natural color of the palyimide is acceptable.

3.4,5 Jacket color — Unloss otherwise specified in the contract or purchase order (see 6.2), the cable
jackst color shall be in accordance with the jacket material descriptions of 1.2.1.6, When a color or color traceris
specified, it shall conform to MIL—STD —-104,

3.5 Workmansh(p —~ The cable shall be constructed ahd finished in athoroughly workmanlike man-
ner and shall exhibit uniform quality throughout.

3.6 Cable diameter — The major diameter of the cable shall be as specified in Tables IV through XI.
3.7 Cable weight — The maximum weight of the cable shall be as specified in Tables IV through X1

The acceptable values forthe Cpk for the finished wire weight shall be 1.8, using anormal (Gausian) distribution
to obtain the Cpk value.

3.8 Contragt Aatio (PTFE) ~ The PTFE tape material shall be formulated in such a manner to
achigve a minimum 62 percent contrast level when marked by alaser source. This requirement can be satisfied
by certification from PTFE tepe supplier.

4. QUALITY ASSURANCE PROVISIONS

41 Besponsibility for inspection ~ Unless otherwise specified in the contract or purchase order,
the contractor is responsible for the performance of all inspection requiremnents as specified hgrain, Exceptas
otherwise specified inthe contract or purchase order, the contractor may use his own or any other facilities suit-
able for the parformance of the inspection requirements specified herein, unless disapproved by Lockheed.
Lockheed reserves the right to perform any of the inspections set forth in the specification where such inspec-
tions are deemed necessary to assure supplies and services conform to prescribed requirements.

Usn anid/ae disch isg by the clal ‘umtnd{luguﬂhlcdaw
CAGE Coue 38897 GA Fortn GD 748A~5
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TABLE Xil— CIRCUIT IDENTIFICATION COLORS FOR BASIC WIRES
Number
of wires Identification solid/stripe colors for basic wires
in cable
Wire number
1 2 3 4 5 6 7 8

1 Basic (white)

2 White Blue

3 White Blue |Orange

4 White Blue Orange | Gresn

5 White Biue |Orange { Green | Red

6 White Blus Orange | Green | Red | Black

7 White Blue |Orange | Green | Red | Black | Yellow

8 White Blue |Orange | Green | Fed | Black | Yellow { Viclet

419 Responsibility for compliance - All tems must meet all requirements of sections 3 and 5. The

inspection set forth in this specification shall become a part ofthe contractor’s overall inspection system or quali-
ty program. The absence of any inspection requirements in the specification shall not relleve the contractor of
the responsibility of assuring that all products or supplies submitted to the Government for acceptance comply
with all requirements ofthe contract. Sampling in quality corformance does netauthorize submission of known
defective material, either indicated or actual, nor does it commit the Government to acceptance of defective
material,

4.2 Classification of ingpectign — The inspection requirement specified herein are classified as fol-
lows:

a. Quality conformance inspection (see (4.3.1).
b. Process control tests (see 4.3.2).

4.3 inspection conditions — Unless otherwise specified herein, all inspections shall be performed
in accordance with the test conditions in FED-STD-228.

4.3.1 Quality opnformance ingpection sampling — Sampling tests shall consist of the tests listed in
Table Xl

Uss and/oe disclonuo la governad by the statement on ihe thio page of thly document.
QA Farm GD 745A=5 CAGE Cade 95697
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TABLE Xill — QUALITY CONFORMANCE INSPECTICN
GROUP TEST ~ REQUIREMENT TEST METHOD

Shield coverage 32383 456
Braid angle 3.23.2 458
identification of product 3.4 451

] Jacket wall thickness 3.2.4 4.5.183
Cable jacket removability 3.24 45,18
Cable diametar 3.6 4.6
Cable weight 3.7 4.7
Cold bend 3.3.4 457
Thenmal shock 3.35 45.10
Aging stability 3.3.5.1 45.11
Jacket, tensile strength

fl elongation 3.2.4.1 45.13.1
Blocking 3.3.6 45.16
Flammability 337 4.8
impulse dielectric 3.5.1.1 454
Crosslinked verification 3.3.10 4512

43141 Lot — A ot shall consist of all cable of a single cable designation offered for inspection at one

time exceptthat the lot shall not exceed 1,000,000 feet or one week’s produgtion, whichever is less. The lotshall
be expressed in units of thousands of feet (total footage in ot divided by 1,000),

48.1.2 Sample — Asample shall consist of individual lengths of cable chosen at random from any one
lot for the purpose of inspection ortest. The sample size or numbaer of lengths to be chosan from each lot shall
be determined by the sampling plan.

43.1.3 Sampie unit - A sample unit shall consist of one of the individual lengths of the sample. Each
sample unit shall be of sufficient length o permit the performance of all applicable inspections or tests.

43.1.4 Soecimen ~— A specimen shall consist of a piece of one sampie unit upon which a particular
inspection or test is to be made.

4.3.1.5 Sampling for groups | and It tests — For each group oftests, a rahdom sample ofthe size speci-
fied shall first be selected from the lot. A specimen of sufficient length shall then be selected from each sample
unit for the specified tests.

4.8.1.56.1 Group | fests — Sampling inspection for group | tests shall be in accordance with MiL—
STD--105, inspection level S—4, AQL 6.5 (single sampling plan), (defects per hundred units).

43.15.2 Group 1 tasts — Sampling inspection for group Il tests shall be in accordance with MIL—
STD~105, inspection level § -4, acceptance number 0 (single sampling plan).

43.1.6 Resubmitted inspection lots — MIL-STD - 105 shell apply except that a resubmitted lot shallbe
inspected by the contractor using tightened inspection, Before resubmitting, full particulars conceming the
cause of previous rejection and the action taken fo correct the defects found in the iot shall be fumished by the
contractor to the acquiring activity.

432 Process control tests -~ The process control tests are either of such hature that they cannot be
performed on finished cable submitted for inspection and therefore must be conducted at the most appropriate
stage of manufacturing operations, or they are tests conducted on 100 percent of the finished cable. The pro-
cess control tests shall consist of the tests listed in Table XIV.

Uzn snclfor disdosire la govemed by the statamant on the litle pege of thia abcutnant.
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TABLE XIV — PROCESS CONTROL TESTS
TEST REQUIREMENT TEST
Copper shield 8.23 452
Thickness of coating 3.23.1.2 45.22.1
Continuity of coating 8.23.1.2 45222
Strand elongation 3.23.1.1 4.5.2.1
Jacket flaws 3.3.2 4.5.5
Dielectric withstrand 3.3.1 4.5,3 (if applicable)
Conductor continuity 333 4.5.9
Basic wire acceptance 3.2,1 Basic wire specification
4.3.2.1 Sampling for procass controf tests.
4.3.2.1.1 $Shield strand material — From each week's productlon ofindividual shield strands orfram every

100 pounds of individual shisld strand, whichever is less, three 10-foot lengths of each style of shleld strand
representative of the material to be usad In the finished cable shall be selected.

43.2.1.2 Cogting — A sample shall consist of at least 3.5 feet of strand, before braiding, thatis represen-
tative of the strand to be used in sach lot of finished cable (see 4.3.1.1).

4.3.2.1.3 Coated copper gtrand elongation — A sample shalt consist of at least 3.5 feet of strand, before
braiding, that is representative of the strand to be used in each lot of finished cable (see 4.3.1.1).

43.21.4 Basic wire — Sampling of the basic wire shall be in accordance with the sampling plan of the
basic wire specification. Additional impulse dielectric testing in accordance with the basic wire specification
shall be performed when potentially degrading operations, either thermal, mechanical, or chemical have been
performed subsequent ta the original test.

433 Rejection and retest — When the sampie selected from a production run fails to mestthe speci-
fied tests, no itemis still on hand or later produced shall be accapted until the extent and cause of failure have
been determined. After investigation, the contractor shall advise the acquiring activity of the action taken and
after corrections have been made, all process control tests shall be repeated.

4,3.31 Tests mav continye — For production reasons, testing may be continued pending the investiga-
tion of the process control sample failure, but final acceptance of the material shal! not be made untl! it is deter-
mined that the lot mests all the requirements of the specification.

4.4 Inspection of packaging — The sampling and inspection ofthe preservation, packing, and con-
talner marking shall be in accordance with the reguirements of Mil.—C-—12000.

45 Methods of inspection

45.1 Inspaction ¢f product — All samples of cable shall be carefully inspected for packaging and all

cther requirements of this specification not covered by tests to ascertain conformance to this specification,
4.5.2 Shield strands

4521 Elongation — Flongation tests on the coated copper strand shall be conducted in accerdance
with FED--STD~228, methed 3211, using a 12—inch specimen, 10~Inch bench marks, and a 10-inch initial

jaw separation. A clamping-aw grip may be used as an afternate to a spool type grip. Soft annealed copper
shall be pulled at a rate between 5 and 10 inches per minute.

4522 Coating
4.5.2.2.1 Ihicknegs — The thickness of the coating shall be determined by the electronic determination
method of ASTM 8298,
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45222 Continyity of silver — Continuity of silver coating tests shall be conducted In accordance with
ASTM B298. There shall be no evidence of exposed copper.
4.52.2.3 Continyity oftih coating = The continuity of coating test shall be conducted in accordance with
the test procedure in ASTM B33. There shall be no evidence of exposed copper.
453 Dielectric withstand ~componegnt wires — The finishéd cable shall be tgsted in accordance with

method 6111 of FED—STD~228, except that immersionis notrequired. Each conductor, in turn, shall be tested
against all others tied together with the (inner) shield (fany). Thetest voltage shall be 1,500V rms ~ for 600—volt
rated basic wire. The time of electrification shall be not less than 15 nor more than 30 seconds.

4.5.4 i i nj g - The electrode head
through which the ca.ble is passed in the lmpulse d|electnc test shall be of a surtab!e bead chain construction
such that the electrode will give intimate metallic contact with practically ali of the cable insulation surface. The
characteristics of the impuise test and of the equipment auxiliary to the slectrode head shall be as specified in
the basic wire specification with test voltage at 6 kV (peak).

4.5.5 Jacket fiaws — One--hundred percent of all finished shielded and jacketed cable shall pass
through a suitable spark test device that will give intimate metallic contact with practically all of the jacket surface
and impress a potential of 1,500 voit ac at commercial frequency between the electrode of the spark test device
and the cable shield, Electrode length and speed of cable through the electrode shall be such that the jacket will
be subjected to the test potential for & minimum of 0.2 second.

456 Braid angle and shield coverage — The brald angle and the percent coverage of the braid shall
be determinad by the following formula. Reference cable and geometry derivation factors in NEMA—WC27500.

Tan 0. = 2 (D+2d,) P/C
K =100 (2F-F?)

Where:

K = percent coverage
F = EPdy/sina
P = picks per inch of cable length
= angle of braid with axis of cable
= number of strands per cartier
dy - diameter of one of the round shield strands or thickness of flattened strand
de = diameter of one of the round shieid strands or width of flatisned strands
= diameter of cable under shield
Gb (for cables with no fillers)
Ab (for cables with fillars to round)
number of caniers
number of basic wires
basic wire diameter

4.5.7 Cold bend —The ends of previously untested sampies of finished cable shall be secured to a
mandrelin a cold chamber. The other end of each specimen shall be secured to separate load weights sufficient
to keep the cable vertical and tangent to the mandrsl during the bending opsration. The mandrelsize shallbe as
speocified in Table XV. The temperature of the chamber shall be lowered to =55°C = 5°C at a rate notto exceed
50°C per minute. The specimens and the mandrel shall be conditioned at this temperature for 4 hours. Atthe
end of this period, and while both mandrel and specimen are still at this low temperature, the cable shall be
wrapped argund the mandrel for 180°  without apaning the chambar. The time required for bending around
180° ofthe mandrel shall be one—half minute ata uniform rate of speed, A revolving mandrel operated external-
ly from the chamber shall be used. The specimens shall then be removed from the mandrel and visually in-
spected, without magnification, for cracks. Specimens of shielded and jacketed types of cable with jacket mate-
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rial 1 and 2 shall be subjectad to the voltage withstand test specitied in 4.5.8. After being subjected to the cold
bend test or voltage withstand test of the jacket, all specimens shall be disected. The individual wires shall then
be immersed within 3 inches of their ends for 1 hour in a 5 percent salt solution. At the end of this period, a

potertial of 1000 V rms at commercial frequency shall be applied for 1 minute from each conductor in the salt
solution.

TABLE XV — TEST MANDREL DIAMETERS

e
FINISHED CABLE DIAMETER |  VERIGATION (45.42; | FINISHED CABLE DIaMETER |  THERMAL SHOCK (4.5.10):
(INCHES) &F’gggﬁ?{‘s .15, (INCHES) INGHES)
N )5» 4)
0t 0,125 s 0t 0.083 75
008410 0.111 1.0
0.126 o 0.250 6 0.112t0 0,138 125
0.1400 0.194 174
0.251 10 0.360 10 0.185 10 0.250 225
0.251 10 0.334 3.0
0.361 t0 0.750 18 0335 t0 0.444 40
0.445 to 0.556 5.0
0,751 to 1.200 30 0.557 t0 0.887 B.0
0.668 to 0.889 8.0
1.201 102,000 43 0880t 1111 100
1.11210 1.556 140
1,557 to 2.000 18.0
458 Voltage withstand. jacket — Specimens shall be formed into the shape of a U. All conductors

shall be electrically connected together with the shields (if any) on both ends of the specimen. The specimens
shall be tested in accordance with method 6111 of FED ~STD —228, except the time ofimmersion shallbe 1 hour
minimum. The test voltage shall be 1,000V rms, and the time of slectrification shall be 1 minute. The test voltage
shall be applied batwesn the conductors (plus shield) and the immersion liquid.

459 Canductor continuity — Each basic wire in 100 percent of all finished cable in shipment reels or
coils shall be tested for conductor continuity with an ohmmeter or other suitable testing device. There shall be
no Indication of discontinuity.

45,10 'l_hgm_alj,bmk Specimens of finished cable with jacket style 1 shall be wrapped around a
mandrel for at least six close turns with the ends of the specimens tied to the mandrel. The mandrel diameter
shall be as specified In Table XV, The specimens on the mandrel shall be subjected to 230°C within £ 5°C for 4
hours. Atthe end of this period, the specimen shall be inspected visually for cracks.

4.5.11 Agling stability -~ Specimens of finished cable with jacket style 1 shall be aged for 96 hours at
230°C within « 5° Cin aforced draft air oven. These specimens shall then bs removed from the aven, allowed to
cool at room temperature for 30 minutes and wrapped at a uniform rate of 15 + 3 rpm at room temperature
around a mandrel as specified in Table XV. Atthe end of this period, the specimens shall be removed from the
mandre! a3 a helical coil and be inspected visually for cracks, without the aid of magnificaticn (see 3.3.5.1).

4,512 Crossiinked verification — Twenty-four inch specimens of finished cable with crosslinked jack-
ets (jacketsymbal 2) shall have 1 inch of insulation temoved from sach end of each conductor. The conductors
at each set of ends shall be tied together and loaded with weights equal to one—half the test load weight speci-
fied on the basic wire specification sheettimes the number of conductors. This shall be dohe at each end ofthe
specimen. The central portion of the specimen shall then be bent over a hotizontally positioned stnooth stain-
iess steel mandrel of the dlameter specified in Table XV. To prevent sticking of the wire to the mandrel, the man-
drel may be coated with polytetraflucroethylene in the form of either enamel or wrapped tape, provided thatthe
diameter of the mandrel after coating is still in conformity with Table XV. This specimen so prepared on the man-
drelshall be placed in an air circulating oven at 300 = 5°C and maintained for 8 hours, The velacity of air pastthe
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specimen location in the oven shall be between 100 and 200 feet per minute as determined at room tempera-
ture, After completion of the air oven exposure, the specimen shall be allowed to cool to between 20°C and
25°C (68°F to 77°F). When cooled, the wire shall be freed from tension, removed from the mandrel, and
straightened. The specimen shall then be subjected to the bend test (4.5.12.1), followed by voltage withstand
test procedure of 4.5.8, Afterthe voltage withstand test, the insulation shal! be remeved from the specimen and
the conductor shall be inspected for pitiing. Darkening of the copper coating caused by normal oxidation shall
not be cause for rejection.

4.5.12.1 Bend tegt ~ In a temperature maintained between 20 °C and 25 °C (68°F to 77°*F), one end of
the specimen shall be secured to the mandrel and the other end to the load weight specified in 4.5.12. The
mandrel shall be rotated until the full Iength of the specimen is wrapped around the mandrel and is under the
specified tension with adjoining coils in contact. The mandrel shall then be rotated in reverse direction untitthe
full length of the wire which was outside during the first wrapping is now next to the mandrel. This procadure
shall be repeated untit two bends In each direction have been formed in the same section ofthe wire. The outer
surface of the wire shall then be observed for cracking of the insulation.

45.13 Jacket wall thickness — Specimens of finished cable shall be measured for wall thickness of
jacket in accordance with method 1018 of FED —STD-228 except for tape wrapped jacket constructions use
method 1018 or FED-STD-228.

4.5,13.1 Jacket tensile strength gnd elongation — Jacket materials requiring tensile strength and elon-
gation testing (see 3.2.4.1) shall be tested In accordance with ASTM D3032, using 1-inch bench marks, a
1=inch initial jaw soparation, and g jaw separation speed of 2—inch per minute.

45.14 : g fackets ~ Jacket style 1 specimens
shall be tested in acoordance with MIL— DTL—B1381 using the vortage withstand test procedure of 4.5.8.

45.15 j i : grigh 1) — Speci-
mens shall be tested for 6 hours at 230°C = 5°C in accordance Wrth MIL—DTL—81381 The 1acket shall be

visually inspected for delamination. Any separation of layers elther along the insulation or at the ends shall con-
stitute fallure.

4.5.18 Jacket blocking ~ One end of the continuous length of finished cable shall be fixed to a man-
drel. The cabile shall then ba spirally wound around the mandrel so that at least three turns are In close contact
with one anaother. The winding shall be continued until there are three layers of turns with each layer in close
contact with cne another. One end of previously untested samples of finished cable shall be secured to a man-
drel. The other end of each specimen shall be secured to separate load weights sufficient to keep_the cable
vertical and tangent to the mandrel during the bending operation. The mandrel size shall be as specified in
Table XV. The mandrel and cable shall then be placed within an air oven at the specified temperature for the
specified time period (see 3.3.6). After removal from the oven, the mandrel and cable shall be cooled to room
temperature and the cable shall be unwound. There shall be no adhesion or sticking of adjacent turns or layers
during the unwinding process.

4517 Concentricity — The minimum wall thickness in a cross saction of the extruded jacket shall be
located and recorded. The maximum wall thickness of the jacket in this same ¢ross section shall be measured
and recorded. The ratio of the minimum wall thickness to the maximum wall thickness times 100 shall define the
percsnt concentricity.

45.18 Cable jacket removability (see 3.2.4) — The cable jacket shall be severed circumferentially 4
inches from the cable end. The cable shall be flexed at the point of severance to ensure that the jacket is parted
completely. The 4—inch slug of jacket material shall bs removed by pullmg or working off the cable with the
fingers. Finger gripping aids may be used. For jacket style 1 only, stripping time shall start when the—jacket
slug |tsh gripped for removal after severance and shall end when the jacket slug has been completely removed
frorm the cable.

4.6 Cable diameter — Finished cable diameter as measured in a. through ¢. below shall notexcesd
the maximum cable diameter shown in Table IV through X!:
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a. For all constructions except three—-conductor cables, the measured diameter of the finished
cable shall be directly determined with a micrometer caliper or dial micrometer as the greatest
straight—line dimension of a cross—section of the cable.

b. Forthree—conductor unshislded—unjacketed cable anly, increase the caliper or dial microme-
ter reading by 7.7 percent to obtain finished cabled diameter.

c. Forthree—conductor shielded and jacketed cable only, inctease the caliper or dial micrometer
reading by 15 percent of the specified nominal or median diameter of the basic wire as givenin
the applicable wire specification, to obtain finished cable diameter,

4.7 Cable weight

4.7.1 Measured — The finished—cable shall be weighed in accordance with method 8311 of FED~
STD-228.

4.8 Elammapbility — Finished cable shall be tested in accordance with ASTM D3032. The perlod of

flame application shall be 30 seconds for cables having components of size 10 AWG or smaller. Cables with
larger components shali not be tested.

S PACKAGING

5.1 Packadging -~ The requirements for packaging shall be in accordance with MIL—C—12000. Lev-
el C packaging shall be used unless otherwise specified. The ends of each length of cable shall be sealed
dgainst moisture intrusion, In addition, when a cable is wound on a reel or spool, the reel or spoo! shall have the
following information matked on it in the order shown:

a, Cable, power, electrical and cable special purpose,

b. Cable designation number (see 1.2.1),

c. Length feet (total and continuous),

d. Date of manufacture, and

e. Name of manhufacturer or CAGE.

6. NOTES

6.1 Intended use — The cable covered by this specification is intended for use in aerospace and
ground system applications requiring wires in & cable configuration for additional versatility and protection.

6.2 Ordering data

6.2.1 Acquisition reguirements — Acquisition documents should specify the following:
Title, number and date of this specification,

Cable designation (see 1.2.1),

Applicable spacification date and issue for basic wires,

Wire number identification color code (see 3.2.1.1) If, other than preferred,
Minimum length shall be 100 feet, nominal must be specified.

Applicable levels of preservation, packaging, and packing (see 5.1), and

Jacket color (iff other than specified in 1.2.1.6).
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