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SPECIFICATION 

CUSTODIAN N A T I  O N A L  AEROS W C E  STANDARDS COMMITTEE 

WIRE, ELECTRICAL, INSULATED, COPPER SOLID CONDUCTOR, 
HOOK-UP AND GENERAL PURPOSE (For 105OC S e r v i c e )  

THIRD 
ANGLE 
PROJECTION 

1. SCOPE 

TITLE PROCUREMENT 
SPECIFICATION WIRE E L E C T R I C b L  INSULATFD COPPER 

SOLlb CONDUCTOR kOOK-Up AND GENERbL 
PUR POSE (FOR I O 5 O C  S E R V I  CE) 

NONE -- 

1.1 This spec i f ica t ion  covers insulated copper so l id  conductor hook-up and general 
purpose wire su i tab le  fo r  use i n  temperatures ranging from -56OC t o  106°C. 
(Maximum temperature for continuous operation) 

Types and Class i f ica t ion  - Wire s h a l l  be furnished in  one type s u i t a b l e  fo r  
6(30 vo l t  service. 

1.2 

CLASSIFICATION 
SPEC IF I C A T I O N  

NAS 1391 
1 OF 9 

1.2.1 Colors - This wire sha l l  be ava i lab le  In a l l  colors  shown i n  Table I. 
with white primary insu la t ion  is a l so  ava i lab le  with colored t r ace r s  a s  
spec i f ied  i n  3.2.2.3. 

Wire 

TABLE I 

1.3 Method of Designation on Orders - The method of designation s h a l l  be a s  follows: 

AWG 22 Wire, White Plus  1Black  and 1 Orange Tracer 

Specif icat ion 
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CONDUCTOR WAX D I A  
SIZE CONDUCTOR 
AWG I N  INCAES 
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NOM. MAX CONDUCTOR RESISTANCE 
ARGA D.C. OHMS PER loo0 FT 

(CIR. MIIS) AT 2 5 O C  

2. APPLICABLE SPECIFICATIONS 

2.1 The following publ icat ions of the  i ssue  i n  e f f e c t  on the de te  of i n v i t a t i o n  for  
bids,  s h a l l  form a p a r t  of t h i s  spec i f ica t ion  to  the  extent  .specifierl herein: 

FEDERAL 

FED STD 151 . Metals, Tes t  Methods 
QQ-W-343 Wire, Elec t r lca l  and non Elec t r ica l ,  Copper 

MILITARY 

MILC-915 
MILT-5438 
MIL-ti-5572 
HIL H-5606 
MILF-5624 
MIL-0-6081 
M I L A - 6 0 9 1  
MIL-H-7083 
UILP-20693 
MILSI?)-104 
MIL-STD-681 

Cable, Cord and Wire, E lec t r ica l  (Shiphoard Use) 
Tester,  Abrasion, Elec t r ica l  Cable 
Gasol jne, Avia t i o n  
Hydraulic Fluid, Petroleum Base, Aircraf t  and Ordnance 
Fuel Aircraft Turbine and Jet Engine Grades JP-4 and Jp-6 
O i l ,  Lubricating, Jet Engine 
Alcohol, Ethyl, Special ly  Denatured Aircraf t  
Hydraulic Fluid,  Nonflammable, Aircraf t ,  Hydrolube 
P l a s t i c  Compounds, Molding and Extrusion Polyamide 
Limits for E l e c t r i c a l  Insulat ion Color 
Ident i f ica t ion  Coding and Application of Hook-up Wire 

, -  
COMMERCIAL STANBARDS 

“Skydrol II Fluid, Hydraulic mfg .  by tdonsanto Chemical Company 
ASTM D-470 Insulated Wire and Cable (Tentative) 

3. REQCIREMENTS 

3.1 Select ion of Materials - Where mater ia is ,  methods of t es t  or other  qua l i f ica t ions  
are not  s p e c i f i c a l l y  designated, i t  is understood t h a t  recognized b e s t  commercial 
p r a c t i c e  s h a l l  apply. 

3.2 Construction - This wire s h a l l  cons is t  of (1) tinned, s o l i d  conductor, (2) 
polyvinyl chlor ide type res in  primary insu la t ion  and (3) nylon jacket.  

Conductor - The conductor s h a l l  be in accordance with Table 11 and with QQ-W-343 
Type S Coated. 

3.2.1 
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3.2.2 

3.2.2.1 

3.2.2.2 

3.2.2.3 

3.2.2.4 

3.2.2.5 

3.2.3 

3 .3  

3 .3 .1  

3.3.2 

3.3.3 

3.3.4 

Primary Insulation - The primary insu la t ion  sha l l  consist  of a Polyvinyl 
Chloride type material applied to tne conductor by extrusion. The insulation 
s h a l l  s t r i p  f r e e l y  without adherence t o  the  conductor. 

Physical Proper t ies  - Physical proper t ies  of the primary insu la t ion  sha l l  be 
a s  required below and sha l l  be determined as  required i n  4.3.2.2. 

Tensile Strength (min) . . . . . . . . 1800 PSI 
Elongation (min) . . . . . . . . . . . 1 1/2 inch (2 inch Specimen s t re tched  

t o  3 1/2 inches) 

Accelerated Aging - A f t e r  subjection t o  the  accelerated aging test described 
i n  4.3.2.3. the t e n s i l e  s t rength  and elongation sha l l  be a t  l e a s t  70 percent 
of t h a t  of t he  unaged specimen of insulation. 

Color - The color of the primary insu la t ion  and t r ace r s  s h a l l  be  a s  designated 
i n  Table I and sha l l  conform with MIGSTD-104. The colors used s h a l l  be f a s t  
to  d i r e c t  sunlight,  and sha l l  be d iscern ib le  a f t e r  a l l  t e s t s  on the f in i shed  
wire required herein, have been completed. The t r ace r s  sha l l  be non-conductive. 
If one color is specified, the primary insu la t ion  sha l l  be a s o l i d  color. When 
t r a c e r s  a re  required, the t r ace r s  s h a l l  be indicated by numbers shown i n  Table I 
and s h a l l  be listed i n  'increasing numerical order following the d i g i t  9 i n  
conformance t o  MIL-STD-881. Two t r ace r s  a re  available i n  AWG s i z e  24 and larger.  
Only one t r ace r  is avai lab le  i n  AWG s i z e  26 and smaller. 

Thickness - A t  any cross-section along the  length of the w i r e ,  the minimum 
thickness of the insu la t ion  sha l l  be not  less than 41% of the  d i f fe rence  
between the measured ,diameter over the insu la t ion  and the measured diameter 
of the conductor. 
with 4.3.2.1.  

The method of checking thickness s h a l l  be i n  accordance 

Soldering - The shrinkage cha rac t e r i s t i c s  of the insu la t ing  material  sha l l  be 
such that,  when tes ted  i n  accordance with 4.3.4, the insu la t ion  s h a l l  not f l a r e  
away from the  conductor nor shrink back along the  conductor more than 1/16 inch. 

Covering - An-extruded c l ea r  nylon (MIL-P-20693 Type III Grade E) j acke t  
. O 0 3  - .O05 inch thick, sha l l  be applied d i r e c t l y  over the  primary insulation. 

Charac te r i s t ics  of the Finished Wire - 
Li fe  Cycle - The completed wire s h a l l  be subjected t o  the Li fe  Cycle T e s t  given 
in4 .3 .3 .1 .  Upon completion of t h i s  test the wire sha l l  not crack as  a r e s u l t  
of t he  Bend T e s t  and sha l l  meet the  Die l ec t r i c  T e s t  without breakdown. 

Cold Bend - The finished w i r e  s h a l l  withstand a temperature of -55OC without 
cracking when bent over a mandrel as  specified i n  4.3.7.  After bending, the 
wire s h a l l  withstand the  Die l ec t r i c  Test  without breakdown. 

Water and Solvent Resistance - After being subjected t o  the Imers ion  Test given 
in  4.3.8, the  wire sha l l  show no evidence of cracking and sha l l  withstand the 
Die l ec t r i c  Test without breakdown. The increase i n  diameter of the finished wire 
sha l l  not exceed 5 percent. 

Flammability - The finished wire sha l l  evidence a r a t e  of burning not i n  excess 
of 1 inch per minute, sha l l  not re lease  burning p a r t i c l e s  and s h a l l  be s e l f  
extinguishing when subjected to  the  test specified in  4-3.10. 
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