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PERFORMANCE REQUIREMENTS FOR 
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FOREWORD 

This Aerospace Standard (AS) contains performance oriented requirements intended 
t o  evaluate electric wire for aerospace applications. 
wires t o  the requirements of this standard should aid designers in selecting 
suitable wires for their particular applications. 

The results of testing 

The requirements of this standard are classified as follows: 

Design Evaluation - Speclfic requirements are given. 
Information Only - No specific requirements, but test results shall be 

These classifications are based on the existence of specific general performance 
levels for these requirements and not on the importance of the particular 
requirement, Requirements for process control and quality conformance are not 
included in this document since this is not a purchase specification, 

reported. 

This document provides baseline criteria and some minimum performance levels for 
aerospace wire. These requirements may need to be supplemented or revised by the 
designer to meet the particular application. 

Sound engineering judgement must be the overiding cri teria for test selection, 
interpretation of test results, and resulting aerospace wire application, 
Results from all tests may not be required for every wire application selection 
problem. A number of the performance requirements documented in this standard 
are long term procedures and/or are costly in terms of  time and/or equipment. 

Note - The requirements of this document were collected from a number of 
aerospace vehicle manufacturers. Therefore, some common requirements have 
established minimum performance levels while other requirements are more 
user specific and are classified as information only. 

- 

I 

l 

SAE Technical Board Rules provide that: 'This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1990 Society of Automotive Engineers, Inc. 
Ali rights reserved. Printed in U.S..A. 
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1 SCOPE: 

1.1 This document covers the requirements for insulated, single-conductor, 
electric wires with tin-coated, silver-coated, or nickel-coated conductors 
of copper or copper alloy as specified in the applicable performance sheet 
(see Appendix A for sample), It provides general performance requirements, 
ratings, and information for various characteristics of insulated wire 
systems used in aerospace applications. 

Wire will be assigned a level of performance for many requirements set forth 
in this standard. These performance levels, in addition t o  numerical test 
results, shall be listed in the applicable performance sheet. These test 
methods contain some new tests that have not been rigorously confirmed as 
reproducible. Such new methods are identified under the Precision and Bias 
Statements in the individual Test Methods. Many requirements have multiple 
levels of performance. The wire with base level of performance is 
acceptable for general use; however, there may be special applications that 
will require wire with higher performance levels. 

1.2 Construction: 

The wires shall be constructed as described in the applicable performance 
sheet. 

2.2.1 Performance Sheet Identification: Each sheet will have an identifying 
number as in the following example: 

ABCDEFG - O1 234 

The manufacturer/user code can be the part number used by either one. The 
manufacturer identification should be the Commercial and Government Entity 
(CAGE) Code per publication H4-1 and H4-2. 

Manufacturer or User Code Manufacturer I .D. 

2. REFERENCES : 

2.1 Government-Furni shed Documents: 

The following documents of the issue listed in the issue of the Department 
of Defense Index of Specifications and Standards (DODISS) form a part of 
this specification to the extent specified herein. 

2.1.1 Specifications: 

Mi 1 i tary: 

MIL-W-5088 Wiring, Aerospace Vehicle 
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2 J  ,2 Publications: 

Defense Logistlcs Services . .  Center: 

H4-1 Commercial and Government Entity (CAGE) for Manufacturers 

H4-2 Commercial and Government Entity (CAGE) for Manufacturers 
Part 1 ,  Name t o  Code 

Part 2, Code t o  Name 

(Coples of specifications, standards, drawlngs, and publication required 
by suppl ler In connectlon with specific procurement functions should be 
obtained from the procuring activity or as directed by the contracting 
off 1 Cer. 1 

2,2 Other Publications: 

The followlng documents form a part of this standard t o  the extent specif 
herein8 The issues of the documents that are Department of Defense (DOD) 
adopted shall be those listed In the Issue of the DODISS speclfled In the 
sollcitation. The issue of the documents which have not been adopted sha 
be those in effect on the date of the cited DODISS. 

2*2,1 Society of Automotive Engineers: 

AS4373 Test Methods for Insulated Electric Wire 

2,2,2 American Society of Testing and Materials: 

ASTM B 33 
ASTM B 298 
ASTM B 355 
ASTMcB 624 

3 REQUIREMENTS : 

3 # 1  General: 

Wire, Copper, Tinned Soft or Annealed, for Electrical 
Wire, Copper, Silver Coated Soft or Annealed 
Wire, Copper, Nlckel Coated Soft or Annealed 
Copper, Hlgh Strength, High Conductivity 

Purposes 

ed 

1 

3.1.1 Performance Sheets: 
standard shall be as listed herein and as described in the applicable 
performance sheet, The format o f  the performance sheet shall be in 
accordance with. the sample performance sheet of Appendlx A. 

The requirements for the individual wires under this 

- 4 -  
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3,1 .3 (Continued): 

3.9,3 Smoke quant 1 t y  

3.9.6 Proper ty  r e t e n t i o n  a f t e r  thermal ag ing 
3.9.7 Flame res i s tance  

309.5 T O X l C l t y  

3.1.4 Workmanshlp: A l l  d e t a l l s  o f  workmanshlp s h a l l  be I n  accordance w i t h  h igh  
qual1 t y  aerospace manufactur ing p r a c t l c e s .  The l n s u l a t l o n  s h a l l  be f r e e  
of f o r e i g n  m a t e r l a l s  and I r r e g u l a r l t l e s  such as cracks,  s p l i t s ,  and 
bubbles. Color s h a l l  be un i fo rm ( f r e e  o f  m o t t l l n g  and s t reak ing ) .  

3 .1e5 F ln lshed Wlre: The f i n i s h e d  w l r e  s h a l l  conform t o  the  requirements o f  

3.1.6 I n s u l a t l o n  Const ruc t ion :  I n s u l a t l o n  s h a l l  be cons t ruc ted  as s p e c i f i e d  I n  

3.2 Assembly, Handling, and Repair :  

t h l s  document and those o f  the  app l i cab le  performance sheet, 

the  appl I cable performance sheet. 

3 . 2 e 2  

3.203 

Sol d e r a b l l  I ty  ( T I  n Coated Copper W l  r e  Only) : When t e s t e d  i n accordance 
w i t h  Method 106 o f  AS4373, t l n  coated copper w l re  specimens s h a l l  have 95% 
o f  the  te rm ina t ion  covered by cont inuous new so lder .  P inholes and vo ids 
s h a l l  n o t  be concentrated and s h a l l  be l ess  than 5% o f  the  t o t a l  
t e rm lna t ion  area. Three specimens o f  each w l r e  s i z e  s h a l l  be t e s t e d  t o  
one o f  the  cond i t i ons  l i s t e d  below and the  r e s u l t s  averaged. 

Hours o f  
Cond i t I on Steam Agi ng F1 ux 

8 Type R 
1 Type R 
O Type R 
O Type RMA 

Thermal /Mechanical Res1 stance: When tes ted  i n  accordance w i t h  Method 107 
o f  AS4373 for  s l n g l e  w l r e  and Method 108 fo r  w l r e  I n  a bundle, s i z e  22 
speclmens s h a l l  e x h i b l t  t h e i r  a b l l l t y  to  r e s i s t  damage from a s o l d e r l n g  
I ron  heated t o  550°F (290°C>, 650°F (345 '0 ,  and 750°F (400°C). The 
average t l m e  t o  penet ra te  a t  each temperature s h a l l  be recorded on the  
performance sheet. I f  pene t ra t i on  does not occur  w i t h i n  the  maxlmum t lme 
1 I m l  t, ''no pene t ra t l on "  s h a l l  be recorded on the  performance sheet.  

Solder Pot Test for  I n s u l a t i o n  Shrinkage: When t e s t e d  i n  accordance w i t h  
Method 109 o f  AS4373, th ree  s i z e  22 w i r e  specimens s h a l l  have the  
I n s u l a t l o n  shr inkage measured. The average shr inkage s h a l l  be recorded i n  
the  performance sheet. 
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3.3 

3.4 

Chemical, Biological, Radiological/Nuclear, Biological Chemical [CBR(NBC)l: 

When required by a user, specimens o f  insulation material shall be tested to 
the CBR/NBC requirements as stated in Army Regulation 70-71, Note that the 
Air Force has established an extensive data base on the chemical 
compatibilty of materials for use in aerospace vehicles. 
base as a whole i s  classified information, it has been made available to 
prime aerospace contractors. 
WRDC-MLSA, Wright Patterson AFB, Ohio, phone (513) 255-5117. In addition, 
the Army has done extensive testing of a number of materials and should be 
consulted before testing to determine if a candidate insulation material has 
already been tested, Contact for this i s  NBC Survivability Office, Army 
CR&O , Edgewood, MD , phone (301 1 67 1-341 O. 

While this data 

Current contact for this data base i s  at 

The intent of this material testing i s  to assure inertness of a material to 
the CBR/NBC exposure. Because of this, Test Methods Group 200 of AS4373 
gives no procedure. The Air Force and the Army have established over a 
dozen qualified laboratories to do this type of CBR/NBC testing. These 
laboratories are not empowered to determine the suitability of an item such 
as a wire after exposure, only to determine if there is an effect on the 
materials used for insulation. 
after exposure be done outside of these qualified labs due t o  personnel 
safety cons i derat ions . 

It is not recommended that handling of items 

Combat Damage : 

3.4.1 Dry Arc Resi stance and Fault Propagation: 
Method 301 of AS4373, the arc time or flame duration, the number o f  
circuit breakers and the number of common integrity circuits passing the 
Voltage Withstand (Wet Dielectric) test shall be recorded on the 
performance sheet. 
each shall be recorded. (This i s  one of several test methods being 
considered by ASTM at present. This test method may be revised when ASTM 
has completed the development of this test.) 

When tested in accordance with 

Three harnesses shall be tested and the results for 

3.5 Conductor: 

3.5.1 Conductor Diameter: When tested in accordance with Method 401 of AS4373, 
conductor diameter shall meet the dimensions of Table 1. 
conductor diameter for applicable sizes shall be listed in the performance 
sheet. 

3.5.2 Conductor Elongation and Tensile Breaking Strength: 

The average 

3.5.2.1 Soft or Annealed Copper: 
AS4373, the individual strands removed from finished wires with soft or 
annealed copper conductors, wire sizes 20 and larger, or the whole soft 
or annealed copper conductor removed from finished wire, sizes 22 and 
smaller, shall have the following minimum elongation: 

When tested in accordance with Method 402 of 

Size 24 and smaller - 6% (min) 
Size 22 and larger - lo"/. (min) 

The tensile breaking strength for size 20 and smaller shall be measured 
and recorded on the performance sheet. 

- 7 -  
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3.5.2.2 High Strength Copper Alloy: When tested in accordance with Method 403 
of AS4373, the whole conductor removed from finished wires with high 
strength copper al loy conductors shall exhibl t elongation of C/, 
minimum. The tensile breaking strength shall conform with Table 1 or 
shall be as described in the performance sheet. 

3.5.3 Conductor Material: All strands used in the manufacture of the conductors 
shall be tin-coated, silver-coated, or nickel-coated soft or annealed 
copper conforming to-ASTM B 33, B 298, or B 355, as applicable, or shaT1 
be si lver-coated or nickel-coated high strength copper alloy conforming to 
ASTM B 624 for the alloy and B 298 or B 355 as applicable for the 
coating. Strands shall be free from lumps, kinks, splits, scrapes, 
surface impur1 ties, or surface imperfections, 
shall conform to the following requirements as applicable. 

In addi tion, the strands 

3.5,3,1 Tin-Coated Copper Strands: The tin coating shall be as.specified in 
ASTM B 33. 

3.5.3.2 Silver-Coated Copper Strands: The strands shall have a coating 
thickness o f  not less than 40 pin of silver when tested in accordance 
wi th ASTM B 298. 

3.5.3.3 Nickel-Coated Copper Strands: The strands shall have a coating 
thickness of not less than 50 pin o f  nickel when tested in accordance 
wi th ASTM B 355. 

3.5.3.4 High Strength Copper Alloy Strands: The strands shall be of the 
applicable AWG specified in Table 1 and of such tensile properties that 
the conductor from the finished wire conforms to the reauirements of 

3.5'4 

3.5.5 

3.5.6 

3.5.2.2 for elongation and tensile breaking strength. ?he strands shall 
be silver-coated or nickel-coated In accordance with 3.5.3.2 or 3.5.3.3 
as appl i cable. 

Conductor Resistance: When tested in accordance with Method 404 of 
AS4373, conductor resistance of finished wire shall meet the requirements 
of Table 1 and shall be recorded in the performance sheet. Deviations to 
the maximum resistance values of Table 1 are allowed for high strength 
alloys with higher breaking strength (see Table 1, Note 2). 
breaking strength and their resfstance values shall be listed in the 
performance sheet. 

Conductor Splices: 
member shall be butt brazed. In no case shall the conductor as whole be 
spl iced at any one point. 
may be joined as a unit and shall be at least two lay lengths apart. In 
all cases, the splice shall be finished such that the diameter i s  not 
increased at the joint. 

The higher 

Splices in individual strands of the conductor or rope 

Members composing rope-lay-stranded conductors 

Conductor Strand Blocking: When tested in accordance with Method 405 o f  
AS4373, wire strands of conductor sizes 14 through 26 shall exhibit a 
count of 13 minimum, and conductor sizes 28 and 30 shall exhibit a count 
of 5 minlmum. 

- 9 -  
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3OIibï Conductor Stranding: Conductors shall conform to the stranding 
requirements of Table 1 and the subsections below. If other specific 
stranding configurations are required, it should be stated in the 
procurement document. The stranding for applicable conductor sizes shall 
be listed in the performance sheet. 

3.5.7.1 

3 . 5 , 7 , 2  

Concentrlc Lay Stranding: The conductors of wire sizes 30 through 10 
shall be concentric lay conductors stranded as specified in Table 1 .  
Concentric lay shall be interpreted to be a central strand surrounded by 
one or more layers of helically wound strands, It is optional for the 
direction of lay of the successive layers to be alternately reversed 
(true concentric lay) or to be in the same direction (unidirectional 
lay). The strands shall be assembled in a geometric arrangement of 
concentric layers, so as to produce a smooth and unifoilm conductor, 
circular In cross-section and free of any crossovers, high strands, or 
other irregularities. The direction of lay of the individual strands in 
the outer layer of the concentrically stranded conductors of finished 
wire shall be left hand. The length of lay of the outer layer shall not 
be less than 8 nor more than 16 times the maximum conductor diameter as 
specified In the appl icable performance sheet. 
Rope Lay Stranding: The conductors of wire sizes 8 through O000 shall 
be rope lay conductors stranded as specified in Table 1 and in a and b 
below. 

a. Rope lay stranded conductors shall be laid up concentrically with a 
central member surrounded by one or more layers of helically wound 
members. It is optional for the direction o f  lay of successive 
layers to be alternately reversed (true concentric lay), or to be in 
the same direction (unidirectional lay). The length o f  lay of the 
outer layer of rope lay stranded members forming the conductor shall 
not be less than 8 or more than 14 times the outside diameter of the 
completed conductor. The direction of lay of the outside layer 
shall be either left or right hand. 

b b  Members of rope lay stranded conductors: The length of lay of the 
wtres composing the stranded members shall not be greater than 16 
times the outside diameter of the member. Stranding of the 
individual members may be either concentric or bunch. 

3,6 Electrical: 

3,6.1 Dlelectric Constant: When tested in accordance with Method 501 of AS4373, 
the dielectric constant of size 22 wire shall be calculated and recorded 
in the performance sheet. 

3.6.2 Corona Inception and Extinction Voltages: In most applications, the 
corona inception and extinction voltages are far above actual use in 
aerospace vehicles, Corona extinction vol tage (CEV) can be calculated 
using the method described in MIL-W-5088 once dielectric constant and 
insulation thickness are known. 
concern, the wire can be tested per Method 502 of AS4373. 
or measured test values shall be recorded on the performance sheets, 

If calculated levels of corona are of a 
The calculated 

- 10 - 
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3.6.3 

3.6.4 

3.6.5 

3.6.6 

3.6.7 

Surface Resistance: When t e s t e d  i n  accordance w i th  Method 506 of  AS4373, 
the  sur face  res i s tance  o f  f i n i s h e d  w i re  s h a l l  be recorded on t h e  
performance sheet.  
cons t ruc t i ons  w i th  ou te r  b r a i d s  as p a r t  o f  t h e  i n s u l a t i o n  system b u t  may 
be used t o  t e s t  o t h e r  cons t ruc t i ons .  

This  t e s t  was p r i m a r i l y  designed for  w i r e  

T i m e K u r r e n t  t o  Smoke: When t e s t e d  i n  accordance w i th  Method 507 o f  
AS4373, the  t ime and c u r r e n t  a t  obse rva t i on  o f  f i r s t  smoke s h a l l  be 
measured and recorded on the  performance sheet for  w i r e  s i z e  22. 

Vol tage Rat ing:  
determined. (See Test Method 508 o f  AS4373.1 

The requirement and t e s t  for  vo l tage  r a t i n g  are  t o  be 

Wet Arc-Tracking: When t e s t e d  i n  accordance w i t h  Method 509 o f  AS4373, 
the  r e s u l t s  o f  t h e  wet a rc  t r a c k i n g  t e s t  s h a l l  be noted and recorded on 
the  performance sheet. F i ve  bundles of  s i z e  20 w i res  s h a l l  be tes ted .  
Method 509 i s  t he  B S I  Standard as o f  March, 1989, An ASTM t e s t  method i s  
a l s o  being developed and the  t e s t  method may be r e v i s e d  when t h i s  work i s  
comp 1 e t e  . 
Wire Fusing Time: 
the  t ime to  m e l t  the  conductor and i n t e r r u p t  c u r r e n t  ( fuse)  for  a s i z e  22 
w i re  c a r r y i n g  a 250"/, s i n g l e  w i r e  f r e e  a i r  c u r r e n t  s h a l l  be determined. 
Three specimens s h a l l  be t e s t e d  and the  average recorded i n  t h e  
performance sheet. 
"5 min +I ' .  

When t e s t e d  i n  accordance w i th  Method 511 of  AS4373, 

I f  f u s i n g  does n o t  occur  w i t h i n  5 min, reco rd  

3,7 Environmental : 

3 . 7 . 1  F l u i d  Immersion: When t e s t e d  i n  accordance w i th  Method 601 o f  AS4373, 
f i n i s h e d  w i r e  s h a l l  have a maximum diameter inc rease of  5%, s h a l l  n o t  
c rack  d u r i n g  the  bend t e s t ,  and s h a l l  have no d i e l e c t r i c  breakdown. Three 
specimens of s i z e  22 w i r e  s h a l l  be t e s t e d  i n  each f l u i d  and f a i l u r e  o f  any 
specimen t o  meet any o f  the  th ree  requirements s h a l l  c o n s t i t u t e  f a i l u r e .  

3.7.2 Forced Hydro l ys i s :  

3.7.2.1 Uncondi t ioned Wire: When t e s t e d  i n  accordance w i t h  Method 602 o f  
AS4373, any d i e l e c t r i c  f a i l u r e  for  th ree  s i z e  22 w i r e  specimens s h a l l  be 
recorded. 

3.7.2.2 Heat Condi t ioned Wire: When precond i t ioned and then t e s t e d  i n  
accordance w i t h  Method 602 o f  AS4373, any d i e l e c t r i c  f a i l u r e  f o r  th ree  
s i z e  22 w i re  specimens s h a l l  be recorded. 

3.7.3 Humid i ty  Resistance: When tes ted  i n  accordance w i t h  Method 603 o f  AS4373, 
t he  average humid i ty  res i s tance  o f  th ree  specimens o f  s i z e  22 w i r e  s h a l l  
be recorded on the  performance sheet 
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3 * 7 * 4  

3 * 7 * 5  

3,7,6 

3 * 7 * 7  

Weight Loss Under Temperature and Vacuum: When tes ted  i n  accordance w i t h  
Method 604 o f  AS4373, the  weight o f  the  f i n i s h e d  w i re  s h a l l  be repo r ted  
be fore  and a f t e r  precondi  t i o n i n g  and a f t e r  temperature and vacuum 
t reatment ,  Three specimens'of  s i z e  22 w i r e  s h a l l  be precond i t loned a t  95% 
(&5%) r e l a t i v e  humid i ty  (RH) for  168 h a t  38OC i 3 (100°F i 5)  and th ree  
s l z e  22 speclmens s h a l l  be precond i t ioned a t  5% (k5) r e l a t i v e  humid î ty  for  
168 h a t  38OC A 3 (100°F f 5 ) .  The average weight  o f  the  th ree  specimens 
from each c o n d i t i o n  s h a l l  be l i s t e d  í n  the  performance sheet.  

P r o p e l l a n t  Reslstance: When tes ted  i n  accordance w i t h  Method 605 o f  
AS4373, w l r e  speclmens s h a l l  be examlned and tes ted  for cracked i n s u l a t i o n  
and/or d i e l e c t r i c  breakdown a f t e r  separate, nonsequent ia l  exposure t o  the  
th ree  p r o p e l l a n t s  l i s t e d  I n  the  t e s t  method. 
w l r e  s h a l l  be immersed I n  each p r o p e l l a n t *  The r e s u l t s  ;shall be l i s t e d  i n  
the  performance sheet 

Three specimens o f  s i z e  22 

Weathering Reslstance: When t e s t e d  i n  accordance w i t h  Method 606 o f  
AS4373, c rack lng  or s p l l t t i n g  o f  the  i n s u l a t i o n  s h a l l  be noted on the  
performance sheet and the  c o l o r  and any marking on the  i n s u l a t l o n  s h a l l  be 
examined and any v i s i b l e  changes repor ted .  S i x  s i z e  22 w i r e  speclmens 
s h a l l  be tes ted  and the  r e s u l t s  repo r ted  a f t e r  bend and d i e l e c t r i c  t e s t s .  

Wlcking: When t e s t e d  i n  accordance w i t h  Method 607 o f  AS4373, the  w ick ing  
w i th ln  or between laye rs  o f  I n s u l a t i o n  s h a l l  conform to  the  requirements 
below and s h a l l  be recorded on the  performance sheet.  Three specimens o f  
s i z e  22 w i re  s h a l l  be tes ted .  

a. Bra ided w l r e  Maximum dye t r a v e l :  0.75 i n  
b e  Dual l a y e r  Maximum dye t r a v e l  between layers :  2.25 i n  

I f  the  s i z e  22 exceeds these l i m i t s , .  a s i z e  l a r g e r  than 10 s h a l l  a l s o  be 
t e s t e d  and the  r e s u l t s  recorded on the  performance sheet. 

3 I 8 Mechani c a l  : 

3*8 .1  Abraslon: The requirement and t e s t  for  abras ion are t o  be determined. 
(See T e s t  Method 701 o f  AS4373.) 

3*8 .2  Cold Bend: When tes ted  on the  1OX mandrel i n  accordance w i t h  Method 702 
o f  AS4373, the  f i n i s h e d  w i re  specimens s h a l l  e x h i b i t  no c rack ing  o f  
l n s u l a t l o n  and no d i e l e c t r l c  breakdown, Three speclmens each o f  s izes  22 
and 10 w i r e  s h a l l  be t e s t e d  and the  r e s u l t s  recorded on the  performance 
s h e e t *  Also record  the  mandrel d iameter and weight used. 

3 * & , 3  Dynamlc Cut-Through: When tes ted  i n  accordance w i t h  Method 703 o f  AS4373, 
the  f o r c e  requ i red  f o r  i n s u l a t i o n  cut- through s h a l l  be determined a t  room 
temperature,  70°C, 15OoC, and ZOOOC. 
s h a l l  be tes ted  a t  each temperature. 
temperature s h a l l  be recorded on the  performance sheet. 

(See Test Method 704 o f  AS4373.1 

Three specimens of s i z e  22 w i re  
The cut- through f o r c e  a t  each 

3 ,8 *4  F lex L l f e :  The requirement and t e s t  f o r  f l e x  l i f e  a re  t o  be determined. 
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3.8.5 

3.8.6 

3.8.7 

3.8.8 

3.8.9 

I n s u l a t i o n  Impact Resistance: The requirement and t e s t  fo r  i n s u l a t i o n  
impact r e s i s t a n c e  a re  t o  be determined. (See T e s t  Method 705 o f  AS4373.1 

Notch Propagat ion:  
t he  notch propagat ion a t  two notch depths (25% and 50% o f  measured w a l l  
t h i ckness )  s h a l l  be determined. S i x  s i z e  22 specimens s h a l l  be cyc led  t o  
f a i l u r e  a t  each o f  the 2 notch depths (12 specimens t o t a l )  and the average 
number of  cyc les  to  f a i l u r e  s h a l l  be r e p o r t e d  on the  performance sheet. 
Any decimal places t h a t  r e s u l t  from averaging s h a l l  be t runca ted  t o  g e t  a 
who1 e number of  c y c l  es .  

When t e s t e d  i n  accordance w i t h  Method 707 o f  AS4373, 

S t i f f n e s s  and Springback: 
AS4373, the  s t i f f n e s s  and spr ingback for s i z e  22 w i r e  specimens s h a l l  be 
determined for  a 4-111 (102-mm) span s e l e c t o r  s e t t i n g .  Three uncondi t ioned 
specimens s h a l l  be t e s t e d  and the  average values for  s t i f f n e s s  and for  
spr ingback s h a l l  be recorded on the performance sheet. 

V i b r a t i o n :  The requirement and t e s t  for v i b r a t i o n  a r e  to  be determined. 
(See T e s t  'Method 709 o f  AS4373.) 

When t e s t e d  i n  accordance w i t h  Method 708 o f  

Wi re  Surface M a r k a b i l i t y :  
m a r k a b i l i t y  a re  t o  be determined. 

The requirement and t e s t  fo r  w i r e  sur face 
(See Test Method 713 of  AS4373.1 

3.9 Thermal: 

3.9.1 Flammabi 1 i ty: When t e s t e d  i n  accordance w i t h  Method 801 o f  AS4373, 
f i n i s h e d  w i r e  must conform t o  the  requirements below. 
specimens s h a l l  be t e s t e d  and the  r e s u l t s  r e p o r t e d  i n  t h e  performance 
sheet. 

Three s i z e  22 w i r e  

A f te r f l ame:  30 s (maximum) 
Flame T rave l :  3 i n  (7.6 cm) (maximum) 
Tissue Flaming: None 

3.9.2 High PressureIHigh Temperature A i r  Impingement (Bu rs t  Duct) :  When t e s t e d  
i n  accordance w i t h  Method 802 o f  AS4373, the  r e s u l t s  of  t h i s  t e s t  s h a l l  be 
noted and recorded on the performance sheet. Th is  requirement i s  o n l y  
r e l e v a n t  t o  w i r e  r o u t e d  near a i r c r a f t  b leed a i r  ducts  which may b u r s t .  
W i re  s i z e ,  number o f  samples t o  be t e s t e d  and adjustments i n  t e s t  pressure 
and temperature should be considered f o r  each a p p l i c a t i o n .  

3.9.3 Smoke Q u a n t i t y :  When t e s t e d  i n  accordance w i t h  Method 803 o f  AS4373, the 
s p e c i f i c  o p t i c a l  d e n s i t y  produced by f i n i s h e d  w i r e  s h a l l  be measured a t  90 
s, 4 min, 10 min, and 20 min. These values i n  a d d i t i o n  t o  the  t i m e  a t  
which maximum smoke d e n s i t y  occurs s h a l l  be recorded on the  performance 
sheet. One s i z e  22 w i r e  specimen s h a l l  be tes ted .  

3.9.4 Thermal Index: When t e s t e d  i n  accordance w i t h  Method 804 o f  AS4373, the 
thermal index a t  10 O00 h s h a l l  be determined for  w i r e  specimens and 
l i s t e d  on t h e  performance sheet. 
t e s t e d  s h a l l  be as descr ibed i n  Method 804. This  thermal index s h a l l  be 
the  r a t e d  i n s u l a t i o n  temperature o f  the w i r e  a t  10 O00 h .  

Wire s i z e  and number o f  samples t o  be 
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3.9.5 Toxicity: The requirement and t e s t  for  t o x i c i t y  are t o  be determined. 
(See Test Method 806 o f  AS4373. ) 

3,9,6 Proper ty  Reten t ion  A f t e r  .Thermal Aging: When t e s t e d  i n  accordance w i t h  
Method 807 o f  AS4373, the  performance o f  s i z e  22 w i r e  specimens t h a t  have 
been the rma l l y  aged for  1000 h a t  r a t e d  temperature s h a l l  be measured for 
abras ion res i s tance ,  dynamic cut- through, f l e x  1 I f e ,  and notch propagat ion 
and recorded i n  the  performance sheet. 

L 9 . 7  Flame Reslstance: When t e s t e d  i n  accordance w i t h  Method 813 of  AS4373, 
the  i n s u l a t i o n  s h a l l  n o t  f l a k e  or f a l l  o f f  t he  conductor.  A t  no t ime 
s h a l l  the  measured res i s tance  be l e s s  than 1000 fi and the  f lame t r a v e l  
s h a l l  n o t  extend beyond the  o u t e r  marking bands. 

3,lQ Wire Diameter and Weight: 

3,10e1 F in ished Wire Diameter: When tes ted  i n  accordance w i t h  Method 901 o f  
AS4373, f i n i s h e d  w i r e  diameter s h a l l  be c l a s s i f i e d  i n  one of  the  
ca tegor ies  l i s t e d  i n  Table 2 below and s h a l l  be recorded on the  
performance sheet, 

TABLE 2 - C l a s s i f i c a t i o n  by Wire Diameter (Wall Thickness) 

THIN WALL MEDIUM WALL THICK WALL WIRE 
( I n )  ( I n )  ( I n )  

SIZE MAX ( D I A )  MAX ( D I A )  MIN ( D I A )  

30 .026l .O31 ,032 
28 030 ,036 037 
26 I 034 I 042 ,043 
24 .O39 ,051 ,052 
22 ,045 ,054 ,055 
20 ,054 ,064 ,065 
18 I 064 ,074 ,075 
16 ,072 ,082 ,083 
14 ,083 . o99 ,100 
12 * 102 ,117 ,118 
10 ,125 .143 ,144 
8 ,208 ,209 
6 ,258 ,259 
4 320 I 321 
2 ,421 ,422 
1 ,461 ,462 
O ,501 ,502 
O0 ,563 ,564 
O00 ,610 
O000 ,680 

l A t  present there i s  no contact f o r  w i re  s ize  30 in t h i n  w a l l .  
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3.10.1.1 Wire/Connector C o m p a t i b i l i t y :  The diameter of f i n i s h e d  w i r e  s h a l l  be 
i n  accordance w i t h  the  present  connector s e a l i n g  ranges fo r  con tac t  
s izes  22D, 22, 20, 16, 12, 8, 4, and O. 

3.10.2 F in ished Wi re  Weight: When t e s t e d  i n  accordance w i t h  Method 902 o f  
AS4373, f i n i s h e d  w i r e  weight and which procedure used s h a l l  be recorded 
on the  performance sheet. 

4. NOTES: 

4.1 In tended Use: 

The in tended use o f  t h i s  document i s  to  prov ide  the  des igner  w i t h  
performance da ta  to  a s s i s t  i n  the  s e l e c t i o n  or a p p l i c a t i o n  o f  i n s u l a t e d  w i r e  
( see  the  FOREWORD). 

4.2 Temperature Rat ing:  

The temperature r a t i n g  for  i n s u l a t i o n  s h a l l  be equ iva len t  to  the  thermal 
index a t  10 O00 h per  3.9.4. 
be as descr ibed below. 

The temperature r a t i n g  of the  conductors s h a l l  

T i n  p i a t e d  150°C 

Nicke l  p l a t e d  260°C 
S i  1 ver  p l a t e d  200°C 

The maximum temperature r a t i n g  o f  the  f i n i s h e d  w i r e  s h a l l  be the  lower 
temperature r a t i n g  o f  e i t h e r  the  i n s u l a t i o n  or conductor,  and t h i s  lower 
temperature s h a l l  be used for  t e s t i n g  purposes. Other f a c t o r s  i n  a d d i t i o n  
t o  thermal index must a l s o  be considered for aerospace v e h i c l e  w i r e  
a p p l i c a t i o n  temperature r a t i n g s  such as cut- through, f l u i d s ,  bend rad ius ,  
e t c .  

PREPARED BY SAE SUBCOMMITTEE AE-8D, WIRE 
AND CABLE OF COMMITTEE AE-8, AEROSPACE 

ELECTRICAL/ELECTRONIC DISTRIBUTION SYSTEMS 
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APPENDIX A 

SAMPLE PERFORMANCE SHEET 
WIRE, ELECTRIC, INSULATED 

Manufacturer or User Code 

Manu£acturer I.D. - 
Descri be conductor 
(Type o f  s t rand ing  
copper or copper a 
type o f  coa t ing )  

Descr ibe i n s u l a t i o n  
tapes, ex t rus ions ,  
b r a i d s ,  e t c .  as 
a p p l i c a b l e  

PERFORMANCE TEST RESULTS 

ASSEMBLY, HANDLING AND REPAIR (3.2) 

Sslderabi  1 i ty  ( t i n -coa ted  copper conductors o n l y )  ( 3 . 2 . 1 1  (TM 106)A 

Percent Coverage 
Condi t i o n  Type Actual  Resul ts  Average Resul t  

Thermal Mechanlcal Resistance (3.2,2) (TM 107, 108) 

SOLDER IRON T IME TO PENETRATE (SEC) 
TEMPERATURE TM 107 (S ing le  Wire) TM 108 (Bundle) 

750'F 
650" F 
550" F 

Solder Pot T e s t  for  I n s u l a t i o n  Shrinkage (3.2.3) (TM 109) 

Average Shrinkage 

ATM - T e s t  Method 
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