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1. SCOPE 

This standard describes test methods for insulated, single conductor, electric wire intended for aerospace applications. 
Particular requirements for the wire being tested need to be specified in a procurement document or other detail 
specification. Suggested minimum requirements are included in the notes at the end of some of the test methods. SAE 
Performance Standard AS4372 uses some of the tests in this document for evaluating comparative performance of 
aerospace wires. 

1.1 Contents 

This document is comprised of the following sections: 

a. Scope including Contents and Numbering System 

b. Applicable Documents 

c. Index of Sections and Test Methods 

d. Test Methods and Test Procedures 

1.2 Test Method Numbering 

The test methods are assigned numbers, such as 101, 102, etc., from the applicable group as follows: 

a. Group 100: Assembly, Handling, and Repair Tests 

b. Group 200: Chemical, Biological, Radiological (CBR) Tests 

c. Group 300: Physical Damage Tests 

d. Group 400: Conductor Tests 

e. Group 500: Electrical Tests 

f. Group 600: Environmental Tests 

g. Group 700: Mechanical Tests 

h. Group 800: Thermal Tests 

i. Group 900: Weight and Dimensional Tests 

j. Group 1000: Wire Identification Marking and Evaluation 
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2. APPLICABLE DOCUMENTS 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

AMS1424 Fluid, Aircraft Deicing/Anti-Icing, SAE Type I 

AMS2629 Fluid, Jet Reference 

AS1241 Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft 

AS3320 Stud - Straight, Ring Locked, CRES AMS 5731, .250-20UNJC X .250-28UNJF 

AS4372 Performance Requirements for Wire, Electric, Insulated Copper or Copper Alloy 

AS4851 Relative Thermal Life and Temperature Index for Insulated Electric Wire 

AS5649 Wire and Cable Marking Process, UV Laser 

AS25281 Clamp, Loop, Plastic, Wire Support 

AS50881 Wiring Aerospace Vehicle 

SAE J1966 Lubricating Oils, Aircraft Piston Engine (Non-Dispersant Mineral Oil) 

2.2 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org. 

ASTM B193 Standard Test Method for Resistivity of Electrical Conductor Material 

ASTM B355  Standard Specification for Nickel-Coated Soft or Annealed Copper Wire 

ASTM D412 Standard Test Method for Vulcanized Rubber and Thermoplastic Elastomers - Tension  

ASTM D471 Standard Test Method for Rubber Property - Effect of Liquids 

ASTM D638 Standard Test Method for Tensile Properties of Plastics,  

ASTM D910 Standard Specification for Leaded Aviation Gasolines  

ASTM D1153 Standard Specification for Methyl Isobutyl Ketone  

ASTM D1868 Standard Test Method for Detection and Measurement of Partial Discharge (Corona) 
Pulses in Evaluation of Insulation Systems 

ASTM D3032 Standard Test Methods for Hookup Wire Insulation 

ASTM D3418 Standard Test Method for Transition Temperatures and Enthalpies of Fusion and 
Crystallization of Polymers by Differential Scanning Calorimetry 
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ASTM D4814 Standard Specification for Automotive Spark-Ignition Engine Fuel 

ASTM D4591 Standard Test Method for Determining Temperatures and Heats of Transitions 
Fluoropolymers by Differential Scanning Calorimetry 

ASTM E3 Standard Guide for Preparation of Metallographic Specimens 

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp Apparatus for Exposure 
of Nonmetallic Materials 

2.3 U.S. Government Publications 

Copies of these documents are available online at https://quicksearch.dla.mil. 

A-A-52080   Tape, Lacing and Tying, Nylon 

A-A-52081   Tape, Lacing and Tying, Polyester 

A-A-52082   Tape, Lacing and Tying, TFE-Fluorocarbon 

A-A-52083   Tape, Lacing and Tying, Glass 

A-A-52084  Tape, Lacing and Tying, Aramid 

A-A-59921 Cleaning Compounds, Aircraft Surface 

MIL-DTL-5624 Turbine Fuel, Aviation Grades JP-4 and JP-5 

MIL-DTL-81381 Wire, Electric, Polyimide-Insulated, Copper and Copper Alloy 

MIL-DTL-83133 Turbine Fuels, Aviation, Kerosene Types, NATO F-34(JP-8) and NATO F-35 

MIL-PRF-5606 (Inactive for New Design) Hydraulic Fluid, Petroleum Base, Aircraft, Missile and Ordnance 
MIL-PRF-7808Lubricating Oil, Aircraft Turbine Engine, Synthetic Base,  

MIL-PRF-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base 

MIL-PRF-23699 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base, NATO Code Number O-152, O-
154, O-156, O-167. 

MIL-PRF-87252 Coolant Fluid, Hydrolytically Stable, Dielectric 

MIL-PRF-87937 Cleaning Compounds, Aerospace Equipment  

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts 

MIL-STD-704 Aircraft Electric Power Characteristics 

TT-I-735  Isopropyl Alcohol 

FAA ADVISORY CIRCULAR (Available online at www.FAA.gov) 

FAA CFR 25.869-1 Fire Protection Systems 
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3. INDEX OF SECTIONS AND TEST METHODS 

3.1 Test Methods Group 100 - Assembly, Handling, and Repair Tests 

Table 1 - Group 100 test methods 

Method  
No. Title 
101 Concentricity and Wall Thickness 
102 Insulation Bonding to Potting Compounds 
103 Insulation Pull-off Force 
104 Insulation Shrinkage/Expansion 
105 Solderability 
106 Thermal/Mechanical Resistance - Single Wire 
107 Thermal/Mechanical Resistance - Bundle 
108 Solder Pot Test for Insulation Shrinkage 
109 
110 

Percent Overlap of Insulating Tapes 
Outer Layer Insulation Smoothness 

3.2 Test Methods Group 200 - Chemical, Biological, Radiological/Nuclear, Biological, Chemical (CBR/NBC) 

No test methods have been adopted for Group 200 - CBR/NBC. The United States military have done extensive testing on 
materials in a CBR/NBC environment. This information remains classified but is available to prime contractors. This section 
is reserved for industry CBR/NBC tests that may be developed or instituted in the future. 

3.3 Test Methods Group 300 - Physical Damage Tests 

Table 2 - Group 300 test methods 

Method  
No. Title 
301 Needle Abrasion Test 

3.4 Test Methods Group 400 - Conductor Tests 

Table 3 - Group 400 test methods 

Method  
No. Title 
401 Conductor Diameter 
402 Conductor Elongation and Tensile Breaking Strength 
403 Conductor Resistance 
404 
405 

Conductor Strand Blocking 
Adhesion of Nickel Coating 
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3.5 Test Methods Group 500 - Electrical Tests 

Table 4 - Group 500 test methods 

Method  
No. Title 
501 Dielectric Constant 
502 Corona Inception and Extinction Voltages 
503 Impulse Dielectric 
504 Insulation Resistance 
505 Spark Test of Finished Wire Insulation 
506 Surface Resistance 
507 Time/Current to Smoke 
508 Dry Arc Propagation Resistance 
509 Wet Arc Propagation Resistance 
510 Voltage Withstand (Wet Dielectric) 
511 Wire Fusing Time 
512 
513 

Voltage Rating 
Smoke Resistance 

3.6 Test Methods Group 600 - Environmental Tests 

Table 5 - Group 600 test methods 

Method  
No. Title 
601 Fluid Immersion 
602 Forced Hydrolysis 
603 Humidity Resistance 
604 Weight Loss Under Temperature and Vacuum 
605 Propellant Resistance 
606 Weathering Resistance 
607 
608 
609 

Wicking 
Fluoride Offgassing 
Nitric Acid Immersion 

3.7 Test Methods Group 700 - Mechanical Tests 

Table 6 - Group 700 test methods 

Method  
No. Title 
701 Abrasion 
702 Cold Bend 
703 Dynamic Cut Through 
704 Flex Life 
705 Insulation Tensile Strength and Elongation 
706 Notch Propagation 
707 Stiffness and Springback 
708 Mandrel and Wrapback Test 
709 Wrinkle Test 
710 Durability of Wire Manufacturer's Color/Identification 
711 Durability of Wire Installer's Identification 
712 
713 
714 

Bend Test 
Circumferential Insulation Elongation 
Wrap, (Mandrel Wrap) 
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3.8 Test Method Group 800 - Thermal Tests 

Table 7 - Group 800 test methods 

Method  
No. Title 
801 Flammability 
802 High Pressure/High Temperature Air Impingement (Burst Duct) 
803 Smoke Quantity 
804 Relative Thermal Life and Temperature Index 
805 Thermal Shock Resistance 
806 Property Retention After Thermal Aging 
807 Multi-day Heat Aging Test (Life Cycle) 
808 Blocking 
809 Lamination Sealing 
810 Topcoat Cure 
811 Cross-link Proof Test 
812 Flame Resistance 
813 
814 
815 

Insulation State of Sinter 
High Temperature Endurance (Fire-Resistant Wire) 
UV Laser Contrast after Thermal Aging 

3.9 Test Methods Group 900 - Weight and Dimensional Tests 

Table 8 - Group 900 test methods 

Method  
No. Title 
901 Finished Wire Diameter 
902 Finished Wire Weight 

3.10 Test Methods Group 1000 - Wire Identification Marking and Evaluation 

Table 9 - Group 1000 test methods 

Method  
No. Title 

1001 Wire Marking Contrast 

4. TEST METHODS AND TEST PROCEDURES 

4.1 Test Methods Group 100 - Assembly, Handling, and Repair Tests 

4.1.1 Method 101, Concentricity and Wall Thickness 

 Scope 

This test is to be used to determine the wall thickness and concentricity of an insulated wire. 

 Specimen 

A wire specimen of not less than 6 inch (152 mm) shall be tested. 
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 Test Equipment 

4.1.1.3.1 Magnifying Device 

A microscope or optical comparator equipped with devices capable of making measurements reproducible to at least 0.0005 
inch (0.013 mm) shall be used. 

 Test Procedure 

4.1.1.4.1 Wholly Tape Wrapped Constructions 

Measurements of wall thickness shall be by measuring the finished wire insulation at its thinnest point. The wall thickness 
measurement shall be the shortest distance between the outermost rim of the finished wire and the outer rim of the 
outermost strand of the conductor. 

4.1.1.4.2 Other Constructions 

All other constructions shall have wall thickness measurements performed in accordance with Section 16 of ASTM D3032. 

4.1.1.4.2.1 Concentricity 

Of other than wholly tape wrapped constructions shall be calculated from the wall thickness as shown below: 

a. Size 30 through 10: 

 
thicknesswallMaximum

thicknesswallMinimumityConcentric 100% ×
=  (Eq. 1) 

b. Size 8 through 0000: 

 

aparttakentsmeasuremen
ofthicknesswallAverage

thicknesswallMinimumityConcentric

°

×
=

904

100%  (Eq. 2) 

 Results 

Report wall thickness measurements for all constructions. Report concentricity for those constructions that are not wholly 
tape wrapped. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and number of measurements. 

 Precision Bias 

A minimum concentricity of 70% is usually desirable. 

4.1.2 Method 102, Insulation Bonding to Potting Compounds 

 Scope 

This test is to be used to measure the bonding between potting compounds and wire insulation. 

 Specimen 

Refer to Section 19.3 of ASTM D3032 for specimen preparation. 
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 Test Equipment 

Refer to Section 19.2 of ASTM D3032 for test apparatus. 

 Test Procedure 

Refer to Section 19.4 of ASTM D3032 for the test procedure and Section 19.5 of ASTM D3032 for the calculation of the 
pull-out strength. 

 Results 

Report the average pull-out strength, specific identification of the potting compound, and surface preparation of the wire 
insulation. 

 Information Required in the Detail Specification 

Description of the potting compound, primer (if applicable), surface preparation, and number of specimens to be tested. 

 Precision Bias 

Refer to Section 19.7 of ASTM D3032 for precision bias. Potting compounds can vary in property between manufacturer's 
and location of testing facilities. Care should be taken in drawing conclusion from single test results 

4.1.3 Method 103, Insulation Pull-Off Force 

 Scope 

This test method is to be used to determine the force required to remove the insulation material from the conductor of a 
finished wire.  

 Specimen 

Refer to Section 27.4 of ASTM D3032. 

 Test Equipment 

Refer to Section 5 of ASTM D638 and Section 27.3 of ASTM D3032. 

 Test Procedure 

4.1.3.4.1 Perform Sections 27.5.1 through 27.5.5 of ASTM D3032. 

 Results 

Report results of pull test in pounds-force (Newton). 

 Information Required in Detail Specification 

Number of specimens to be tested. 

 Precision Bias 

This test method of ASTM D3032 has not had the benefit of round-robin testing to determine precision. 

4.1.4 Method 104, Insulation Shrinkage/Expansion 

 Scope 

This test is to determine the longitudinal shrinkage or expansion experienced by a wire insulation after brief heat aging. 
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 Specimen 

The specimen shall be a 13 inch (330 mm) length of wire cut flush on both ends. 

 Test Equipment 

4.1.4.3.1 A razor blade or equivalent device to remove an insulation slug from conductor. 

4.1.4.3.2 A device capable of measurement to 0.001 inch (0.025 mm). 

4.1.4.3.3 An air oven capable of maintaining the specified temperatures and tolerances. 

 Test Procedure 

Strip 1/2 inch (12.7 mm) of insulation from each end of the finished wire specimen. Use a razor blade (or equivalent) held 
perpendicular to the axis of the wire to remove the insulation. The length of the exposed conductor at each end of the 
specimen shall be measured to the nearest 0.005 inch (0.13 mm). The specimen shall be exposed for 6 hours to a minimum 
temperature of 30 °C ± 3 °C (86 °F ± 5 °F) above the rated temperature of the specimen. An air circulating oven shall be 
used for this exposure. At the end of 6 hours, remove the specimen from the oven and allow it to return to room temperature. 
Each end of the specimen shall be measured to the nearest 0.005 inch (0.13 mm). The longitudinal shrinkage or expansion 
of the insulation shall be the greatest distance any layer of insulation has moved on either end of the specimen. 

 Results 

Report oven temperature and greatest shrinkage or expansion of insulation. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested, temperature rating of the insulated wire, and limit of allowable shrinkage 
or expansion. 

 Precision Bias 

A maximum longitudinal shrinkage or expansion of 0.125 inch (3.18 mm) is usually desirable for sizes 12 and smaller. A 
maximum shrinkage or expansion requirement of 0.250 inch (6.35 mm) is usually desirable for sizes 10 and larger. 

4.1.5 Method 105, Solderability 

 Scope 

This test is to be used to determine the solderability of tin coated copper conductor. At present, the solderability of wires 
with other coatings has not been validated to this or other test methods. 

 Specimen 

A wire specimen of not less than 10 inch (254 mm) shall be used. 

 Test Equipment 

Refer to Section 3 of Method 208, MIL-STD-202. 

 Test Procedure 

Refer to Section 3 of Method 208, MIL-STD-202. One of the three test conditions listed in Table 10 shall be used. 
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Table 10 - Solderability test conditions 

 Hours of  
Condition Steam Aging Flux 

A 8 R 
B 1 R 
C 0 R 

 Results 

Report the actual and average results of the solderability test and the condition used. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested, test condition required, and soldering pot or soldering iron method. 

 Precision Bias 

This is a new method that has not had the benefit of any round-robin testing to determine precision. 

4.1.6 Method 106, Thermal/Mechanical Resistance - Single Wire 

 Scope 

This test is to be used to determine the combined thermal/mechanical cut-through resistance of an individual insulated wire 
and to simulate possible wire damage during removal of overbraids from wire bundles. 

 Specimen 

A wire specimen of not less than 12 inch (305 mm) shall be tested. 

 Test Equipment 

4.1.6.3.1 A solder iron or system capable of controlling tip temperatures to 398 °C ± 3 °C (750 °F ± 5 °F), 343 °C ± 3 °C 
(650 °F ± 5 °F), and 288 °C ± 3 °C (550 °F ± 5 °F). The solder iron is to be equipped with a screwdriver tip 
approximately 0.105 inch (2.67 mm) wide by 0.05 inch (1.27 mm) thick. 

4.1.6.3.2 A temperature-measuring device capable of providing an accurate measurement of the solder iron tip described 
in 4.1.6.3.1. 

4.1.6.3.3 A scale capable of measuring a 5 pound (2.27 kg) ±3%, weight. 

4.1.6.3.4 Moment external limit switch. 

4.1.6.3.5 60 minute standard timer. 

4.1.6.3.6 Continuity detector box. 

4.1.6.3.7 Test setup, fixture, and procedure. 
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 Test Procedure 

4.1.6.4.1 Test Setup 

A recommended test setup is shown in Figure 1 and described in the following paragraphs. Use of equivalent, alternate 
fixtures to hold the soldering iron or boxes to detect continuity are acceptable. 

4.1.6.4.1.1 Build a test fixture to hold the soldering iron in a vertical position. Figure 1 shows a clamp attached to a lever 
arm with no friction. The solder iron shall be weighted via the lever arm to provide a 5 pound (2.27 kg) load 
to the soldering iron tip. A 1 inch (25.4 mm) minimum thickness PTFE sheet will provide a 
non-heat-conducting surface for the wire to rest on and a small groove in the PTFE sheet will help to keep 
the wire specimen in place during test. The limit switch used to start the timer shall be placed in either of the 
two locations shown in Figure 2. The first location is attached to the vertical stand so that the limit switch is 
activated by the lever arm as it is lowered onto the wire. The second location is beneath the PTFE sheet so 
that the force associated with the soldering iron resting on the wire activates the switch. 

 

Figure 1 - Thermal/mechanical resistance test setup 

 

Figure 2 - Two suggested placements for snap switch to start timer 

Full document details: SAE AS4373F

http://avadocuments2026.com/doc/sae-as4373f
http://avadocuments2026.com/doc/sae-as4373f


 
SAE INTERNATIONAL AS4373™F Page 16 of 118 
 
 
4.1.6.4.1.2 The schematic for a suggested continuity tester box with a timer circuit is shown in Figure 3. 

 

Figure 3 - Continuity detection circuit for solder iron resistance test 

4.1.6.4.1.3 Check for the 5 pound (2.27 kg) load at solder iron tip by lowering the solder iron tip onto the scale and adding 
weights to the control arm until scale registers 5 pound (2.27 kg). 

4.1.6.4.2 Test Procedure 

4.1.6.4.2.1 Place wire specimen in groove of 1 inch (25.4 mm) PTFE sheet and secure with tape. 

4.1.6.4.2.2 Connect iron-constantan thermocouple to solder iron tip, and temperature measuring device described in 
4.1.6.3.2. Measure the exact temperature of the solder iron tip and adjust solder iron to obtain required initial 
temperature of 398 °C ± 3 °C (750 °F ± 5 °F). 

4.1.6.4.2.3 Connect continuity detector circuit using size 20 lead wire with alligator clips to solder iron and to the end of 
the wire specimen. 

4.1.6.4.2.4 Lower the solder iron onto the wire specimen. Record the time it takes the solder iron to penetrate through 
the wire insulation as measured by the timer. Repeat test four times on each wire specimen. Rotate the 
specimen 90 degrees and index 0.5 inch (12.7 mm) along specimen length for each repeat test. If penetration 
does not occur within 1 minute, stop the test. Continue with next specimen. 

4.1.6.4.2.5 Clean solder iron tip by lightly buffing with emery paper to remove residues after each test. 

4.1.6.4.2.6 If failure occurs at 398 °C (750 °F), repeat same test at 343 °C (650 °F) on same wire specimen. If failure 
occurs at 343 °C (650 °F), repeat same test at 288 °C (550 °F) on same wire specimen. 

 Results 

The time recorded as the time required for penetration of the solder iron to the inner conductor shall be the average time of 
the measurements taken. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested. 

 Precision Bias 

This is a new method that has not had the benefit of any round-robin testing to determine precision. 
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4.1.7 Method 107, Thermal/Mechanical Resistance - Bundle 

 Scope 

This test is to be used to determine the ability of a bundle of insulated wire specimens to withstand the heat of a soldering 
iron when the iron rests on the bundle. 

 Specimen 

Ten 12 inch (305 mm) insulated wire specimens of the same size shall be used for each bundle to be tested. The bundle 
shall be formed by string-tying the grouped wires every 3 inch (76 mm) from either end. 

 Test Equipment 

The test equipment used, including monitoring/timing circuitry and excluding the test fixture, shall be as described in Method 
106 of this document. 

 Test Procedure 

Connect the stripped end of all wires to a common lead and use this lead to detect continuity between the iron and any 
conductor. See Figure 3 of Method 106 for a continuity detection circuit. Limit switch location similar to the second location 
of the limit switch shown in Figure 2 of Method 106 may be used. Lay the barrel of the soldering iron perpendicularly across 
the bundle so that it does not touch any string tie. If necessary, elevate the bundle to achieve contact. Measure the time for 
the iron to make contact with any conductor in the bundle. The test may be terminated if no penetration occurs within 
5 minutes. Test with the soldering iron at 398 °C (750 °F), 343 °C (650 °F), and 288 °C (550 °F). Test three locations for 
each temperature, making sure that each point of contact is at least 0.5 inch (13 mm) from any previous contact. It is not 
necessary to test at lower temperatures if no penetration occurs at 398 °C (750 °F). 

 Results 

Report the time to penetration at all test temperatures. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested. 

 Precision Bias 

This is a new method that has not had the benefit of any round-robin testing to determine precision. 

4.1.8 Method 108, Solder Pot Test for Insulation Shrinkage 

 Scope 

This test is to be used to assess the insulation shrinkage of a wire after exposure to hot solder. 

 Specimen 

The specimen shall be a length of insulated wire not less than 6 inch (152 mm). 

 Test Equipment 

4.1.8.3.1 A suitable container of molten (63/37 tin/lead) solder maintained at a temperature of approximately 320 °C 
(608 °F). 

4.1.8.3.2 Mandrels of the sizes needed in 4.1.8.4. 
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 Test Procedure 

The specimen shall be taken from a point at least 6 inch from the end of an inspection unit and shall be prepared for testing 
by removing 0.5 inch of insulation from one end. At a point 0.5 inch from the end of the insulation on the stripped end, the 
specimen shall be given a 90 degree bend over a mandrel of its own diameter. This end shall then be immersed in the 
solder for 5 seconds, to within 1/8 inch of the insulation. There shall be no flux used in preparing the specimen. The insulation 
shall not flare away from the conductor nor open up over the bent portion. The shrinkage shall be measured as the greatest 
distance any layer of insulation has moved. 

 Results 

Record the amount of shrinkage to the nearest 0.03 inch (1 mm). 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and limit of allowable shrinkage. 

 Precision Bias 

This is a process control test. 

4.1.9 Method 109, Percent Overlap of Insulating Tapes 

 Scope 

This test determines the percent overlap of the insulating tape or tapes used in a finished wire. 

 Specimen 

The specimen shall be not less than a 6 inch (152 mm) length of wire cut flush on both ends. 

 Test Equipment 

4.1.9.3.1 Insulation stripping tool with precision blades. 

4.1.9.3.2 A single edged razor blade or equivalent cutting tool. 

4.1.9.3.3 A microscope or equivalent optical device providing a magnification of 15 diameters minimum (preferably one 
with an eyepiece of similar means to measure angles). 

 Test Procedure 

The test sample shall consist of at least three specimens. Specimens shall be prepared by stripping an insulation slug 
approximately 0.50 inch in length using the precision stripping tool. With the razor blade or cutting tool, cut the edge of each 
insulation slug to be examined. The cut faces of the specimen must be smooth, perpendicular to the slug axis, and 
perpendicular to each other. The cut edge of the insulation slug to be examined shall be positioned under the microscope 
or suitable optical device. Inspect the cut cross section under the microscope or suitable device at a magnification of 15 
diameters, minimum. Measure, in degrees of rotation, the total length of the spiral edge displayed by the innermost insulation 
tape (wrap 1) in the cross section. Using the formula noted in Figure 4, convert the degrees of rotation to percent overlap 
of the tape in the insulation. Repeat the determination for any additional tape (wrap 2, etc.) in the cross section. 
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where: 

N = number of complete 360 degree overlaps 

x = additional degrees of overlap past 360 degrees 

Figure 4 - Formula for calculating percent overlap 

 Results 

Report the degrees of rotation observed and the percent tape overlap of each tape in the insulation of each specimen. 

 Information Required in Detail Specification 

Specifications for wires with tape wrapped insulation shall list the minimum tape overlap of each insulating tape used in the 
finished wire. 

 Precision Bias 

This test is only applicable to tape wrapped wire to provide verification of insulation overlap and is typically performed as an 
in-process test. 

EXAMPLE: 

 

Example: If x = 25 degree in the above picture the results would be: 
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4.1.10 Method 110, Outer Layer Insulation Smoothness 

 Scope 

This test method is to be used to determine the outer insulation wall smoothness and presence of an outer edge or internal 
wrap lines in a wrapped insulation construction.  
  

“x” additional overlap in degrees 

N1 is the bottom layer (360 degree wrap) 

N2 is the top layer (360 degree wrap) 
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 Specimen 

A wire specimen of not less than 6 inch (152 mm) shall be tested. 

 Test Equipment 

4.1.10.3.1 Equipment for grinding and polishing mounted samples for metallurgical inspection. 

4.1.10.3.2 Magnifying Device: A microscope or optical comparator equipped with devices capable of making 
measurements reproducible to at least 0.25 mils (6.4 µm) shall be used. 

 Test Procedure 

4.1.10.4.1 The finished wire should be micro-sectioned using the basic guidelines in ASTM E3, Standard Guide for 
Preparation of Metallographic Specimens. Cut approximately a 1 inch (25 mm) section of finished wire from the 
test specimen and place it vertically and perpendicularly to the flat surface in a round casting mount. Fill the 
mold containing the wire specimen with a castable two part resin that hardens at low temperature (similar to 
Buehler casting epoxy, Part Number 208130). Grind mounted sample using wettable sandpaper (preferably 
SiC) starting with 180 grit to reach the specimen and an area not damaged by the sample cutting process. Use 
successfully finer grit of 240, 320, 400, and 600. Rotate specimen 90 degrees during the grinding process and 
clean and dry the sample after the last grinding step. Grind mounted sample using wettable sandpaper 
(preferably SiC) starting with 180 grit to reach the specimen and an area not damaged by the sample cutting 
process. Use successfully finer grit of 240, 320, 400, and 600. Rotate specimen 90 degrees during the grinding 
process and clean and dry the sample after the last grinding step. 

4.1.10.4.2 The sample shall be inspected using up to 200X optical magnification and the outer PTFE layer shall be smooth 
and homogenous with no voids or visible internal wrap lines. The outer insulation layer should have no 
discernible tape edge. If an edge is discernible, divide the outer tape edge thickness ((difference between 
maximum outer insulation wall thickness (line 2) and the minimum outer layer insulation wall thickness (line1)), 
by the maximum outer layer insulation wall thickness (line 2)) multiplied by 100. The result shall be less than 
10% or as required by the detailed specification. The maximum allowable distance between line 1 and line 2 at 
the outer surface of the insulation wall shall be 3.0 mils. Figure 5 shows how to make the measurement. There 
shall be no discernible separation or lifting of a detectable tape edge. 

 Results 

Report if a discernible edge exists and if so, the percentage of the edge with respect to the outer wall thickness and if there 
is a discernible separation or lifting of a detectable tape edge. Calculation shall be performed as noted below: 
 

Percent Edge = (Larger Wall Thickness (Line 2) - Smaller Wall Thickness (Line1)) X 100 
(Larger Wall Thickness (Line 2)) 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and the number of measurements to be recorded. 

 Precision Bias 

This test is only applicable to tape wrapped wire to provide verification of outer layer insulation smoothness. 
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Figure 5 - Measurement based on an insulated wire cross-section 

NOTE:  Discernible edge must be less than 10%. Divide the tape edge thickness (line 2 minus line 1) by the outer layer 
PTFE thickness at the discernible edge (line 2) then multiply by 100 to get the percent value.  

For above example, the discernible edge percentage was calculated as   ((Line 2 - Line 1) / Line2) X 100% = 
((3.4 mm -3.1 mm) / 3.4 mm) X 100%= 8.8%.  

4.2 Test Methods Group 200 - Chemical, Biological and Radiological Tests/Nuclear, Biological and Chemical (CBR/NBC) 

4.2.1 When required by a user, specimens of insulation material shall be tested to the CBR/NBC requirements. Note that 
the Air Force has established an extensive data base on the chemical compatibility of materials for use in aerospace 
vehicles. While this database as a whole is classified information, it has been made available to prime aerospace 
contractors. Current contact for this database is at WL-MLSA, Wright Patterson AFB, Ohio. 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 is NBC Survivability Office, Army CR&D, 
Edgewood, MD. 

The intent of this material testing is to assure inertness of a material to the CBR/NBC exposure. The Air Force and the Army 
have established over a dozen qualified laboratories to do this type of CBR/NBC testing. However, these laboratories are 
not empowered to determine the suitability of an item, such as a wire, after exposure, but only to determine if there is an 
effect on the materials used for insulation. It is not recommended that handling of items after exposure be done outside of 
these qualified labs due to personnel safety considerations. 

4.3 Test Methods Group 300 - Physical Damage Tests 

4.3.1 Method 301, Needle Abrasion Test 

 Scope 

This test method is designed to evaluate an insulated wire’s resistance to cyclic abrasion under various temperatures. The 
results of this test are not related to the specific survivability time frame of a wire in an air vehicle environment. 

 Specimen 

The specimen for each test condition shall be a 20 AWG 45 inch ± 1 inch (1143 mm ± 25 mm) insulated wire or as defined 
in the detailed specification. 
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 Test Equipment 

4.3.1.3.1 The abrasion durability test fixture (see Figure 6) shall be a Wellman (P/N 158L238G1) or equivalent. It shall 
be designed to hold the wire specimen firmly clamped in a horizontal position with the upper longitudinal surface 
of the specimen fully exposed. The durability apparatus shall be capable of rubbing a rigid needle with a 
diameter of 20 mil ± 1.0 mil (0.5 mm ± 0.03 mm) in diameter (see Figure 6), repeatedly over the upper surface 
of the wire. The longitudinal axis of the needle and the specimen shall be at right angles to each other and the 
abrading edge of the needle set in a 90 degree support with a half cylindrical groove machined to conform to 
the needle. A weight affixed to a jig above the needle shall control the weight normal to the surface of the 
insulation. A motor-driven mechanism and counter shall be used to deliver an accurate number of abrading 
strokes in a direction parallel to the axis of the specimen. The system shall have an automatic stop when the 
abrading surface reaches the wire sample conductor. The length of the stroke shall be 0.4 inch ± 0.05 inch 
(10 mm ± 1.0 mm) and the frequency of the stroke shall be 110 strokes (55 cycles ± 10 cycles) per minute. A 
cycle consists of one forward stroke and one backward stroke. Average frequency shall be specified with the 
test data. The fixture shall also contain an enclosure around the specimen to regulate the temperature of the 
test environment during elevated temperature testing.  

4.3.1.3.2 The abrasion needle shall be made from a polished nickel coated steel sewing needle or equivalent. 

4.3.1.3.3 After ten tests the needle shall be replaced or moved to a new area.  

 Test Procedure 

4.3.1.4.1 Install the wire specimen into the test fixture and apply a 1.10 pound ± 0.01 pound (500 grams ± 5.0 grams) 
load or the load specified in the detailed specification. Strip one end of the test specimen and attached to the 
circuit detection device. Verify ambient temperature of 23 °C ± 2 °C (72 °F ± 5 °F). Begin the oscillation and 
allow the test to continue until continuity is detected between the insulated wire’s conductor and the abrading 
needle. Each specimen shall undergo ten tests and be moved 4 inch ± 0.4 inch (100 mm ± 10 mm) between 
each test and turned at an angle of 90 degrees always in the same direction. 

4.3.1.4.2 For each test record the number of cycles (two stokes/cycle) required for penetration to the conductor.  

4.3.1.4.3 Apply a heat source to an enclosure around the abrading fixture and using thermocouples, maintain the 
temperature at 70 °C ± 2 °C (158 °F ± 5 °F) or the temperature defined in the detailed specification in the 
enclosure. The thermocouple shall be placed within 1 inch of the wire abrasion site. Allow the enclosure to 
stabilize for 5 minutes at the prescribed temperature prior to starting the test. Once stabilized, begin the 
oscillation and allow the test to continue until continuity is detected between the insulated wire’s conductor and 
the needle. Record the number of cycles required for penetration to the conductor.  

4.3.1.4.4 Repeat abrasion test at all weights and temperatures specified in the detailed specification. 

 Results 

The high and low values from each set of ten data points collected shall be dropped and the average and standard deviation 
reported for the remaining values for each test condition. Report the equipment model used to conduct test or provide a 
description of equipment. Abrasion may be accomplished with a sliding arm or arm on a cam which can produce different 
results. The type of fixture should be reported in case labs are attempting to compare results. Report the average stroke 
frequency. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and the number of measurements to be recorded. 

 Precision Bias 

This test method has not had the benefit of any round-robin testing to determine precision. 
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Figure 6 - Abrasion durability test fixture and needle 

4.4 Test Methods Group 400 - Conductor Tests 

4.4.1 Method 401, Conductor Diameter 

 Scope 

This test is to be used to determine the diameter of conductors. 

 Specimen 

An insulated wire of not less than 24 inch (610 mm) shall be used. 

 Test Equipment 

4.4.1.3.1 Micrometer 

A micrometer or equivalent device capable of measuring to the nearest 0.0001 inch (0.0025 mm). 

 Test Procedure 

Remove the insulation without damaging or distorting the conductor. Determine the conductor diameter by measuring the 
outer diameter in at least three locations, approximately equally spaced along the length of the specimen. Each 
measurement shall consist of the average of two micrometer readings at the same location along the conductor, but taken 
90 degrees from each other. 

 Results 

Report measured conductor diameters and the average diameter for each specimen tested. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and number of measurement locations, if greater than three. 

 Precision Bias 

This is a process control test. 
  

 

Full document details: SAE AS4373F

http://avadocuments2026.com/doc/sae-as4373f
http://avadocuments2026.com/doc/sae-as4373f


 
SAE INTERNATIONAL AS4373™F Page 24 of 118 
 
 
4.4.2 Method 402, Conductor Elongation and Tensile Breaking Strength 

 Scope 

This test is to be used to determine the tensile breaking strength and elongation of soft (annealed) copper strand or 
conductor, or copper alloy conductor. 

 Specimen 

4.4.2.2.1 The specimen shall be a conductor or a wire strand from a multi-strand conductor removed from an insulated 
wire and shall be at least 12 inch long. 

4.4.2.2.2 For copper wire sizes 22 AWG and smaller, the specimen shall be the whole stranded conductor removed from 
the finished wire. For all wire sizes of high strength copper alloys, the specimen shall be the whole stranded 
conductor removed from the finished wire. 

 Test Equipment 

4.4.2.3.1 A testing machine that meets the following requirements: 

The machine shall be power-driven. 

A dial, scale, or automatic recorder capable of indicating the applied tension to within ±1% when properly calibrated. 

The indicator shall remain at the point of maximum force after rupture of the specimen. A spring-balanced type of machine 
is satisfactory if equipped to prevent recoil of the spring. 

The machine, when used for a given specimen, should be of such capacity that the maximum load required to break the 
specimen is not greater than 85% nor less than 15% of the rated capacity. 

The machine shall accommodate specimens of 10 inch (254 mm) bench length. 

The grips of the machine shall be designed to produce as nearly as possible uniformly distributed pure axial tension in the 
specimen. Older testing machines may have spool-type grips for specimens less than 0.208 inch (5.28 mm) and wedge-type 
grips for specimens 0.208 inch (5.28 mm) and larger. Newer testing machines will have power-actuated or mechanical vise 
grips. 

4.4.2.3.2 A strip chart recorder or digital indicator that can be used in conjunction with the testing machine to measure 
the applied load and travel distance of the specimen grip. 

4.4.2.3.3 Steel scale graduated to 1/32 inch or finer or its decimal equivalent. 

 Test Procedure 

Two parallel bench marks 10 inch ± 1/32 inch (254 mm ± 0.8 mm) apart shall be placed on the specimen without damage 
to the copper. The specimen shall be placed in the testing machine so that the bench marks are between the spools but not 
in contact with the surface of the spools when spool grips are used. When using the usual wedge-type grip there shall be a 
distance of at least 1 inch (25.4 mm) between each bench mark and the adjacent grip. The speed of the power-actuated 
grip shall be 10 inch ± 2 inch (254 mm ± 51 mm) per minute under no load for a copper wire specimen and 2 inch ± 0.5 inch 
(51 ± 12.7 mm) for a copper alloy wire specimen. If the jaw separation is more than 10 inch (254 mm), adjust the jaw speed 
for constant strain force. The tensile breaking strength shall be measured as the total tensile force indicated by the testing 
machine at break of the individual strand or first strand of the stranded conductor. If the specimen breaks outside the bench 
marks or within 1 inch (25.4 mm) of either bench mark, the results shall be discarded and additional specimens tested until 
breaks are obtained within the prescribed portion. The elongation shall be calculated from the increased distance of the 
bench marks. The elongation shall be measured when the first strand of the stranded conductor or individual strand breaks 
as indicated on the recording device. 
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 Results 

Report the tensile breaking strength and elongation, as required by the Detail Specification, for each specimen of strand or 
conductor. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested. 

 Precision Bias 

This is a process control test. 

4.4.3 Method 403, Conductor Resistance 

 Scope 

This test is to be used to measure or calculate the DC resistance per unit length of a conductor at 20 °C (68 °F). A correction 
formula is provided to allow for when resistance measurements are taken at other than 20 °C (68 °F). 

 Specimen 

A wire specimen of at least 36 inch (914 mm) shall be used. 

 Test Equipment 

4.4.3.3.1 A suitable DC current source for the resistance measurements. 

4.4.3.3.2 A suitable bridge or potentiometer with the accessory equipment necessary for the measurement of resistance 
with an accuracy of 0.2%. 

4.4.3.3.3 Temperature measuring equipment that will measure the temperature of the conductor to within 0.5 °C (1 °F). 

4.4.3.3.4 A steel tape graduated to 1/64 inch (.4 mm) or finer or its decimal equivalent or other apparatus which will 
measure the length of the specimen to an accuracy of 0.2%. 

 Test Procedure 

4.4.3.4.1 If a Kelvin double bridge is used, both current and potential leads shall be used. The current leads shall be 
attached in such a manner as to give assured contact with all the wires of the conductor. The potential leads 
should be attached by encircling clamps on the bared conductor or to a binding of fine copper wire wrapped 
tightly for several turns about the bare conductor. 

4.4.3.4.2 The test shall be made by a method using both current and potential leads if the resistance of the specimen is 
less than 1 Ω. Where potential leads are used, the distance between each lead and the corresponding current 
lead shall be at least 3 times the diameter of the conductor. 

4.4.3.4.3 The length of the specimen between potential leads shall be measured to an accuracy of 0.2% and the value 
recorded as L. In order to avoid raising the temperature of the specimen, the magnitude of the current shall be 
kept low and the time of its flow through the conductor shall be kept short to minimize the change in resistance 
due to rise in temperature of the specimen. 

4.4.3.4.4 The resistance of the specimen shall be measured and the value recorded in ohms as R after indications have 
been steady for not less than 1 minute. The ambient temperature shall be measured to an accuracy of 0.5 °C 
(1 °F) and the value recorded as T. 
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4.4.3.4.5 The resistance of the conductor per 1000 feet shall be calculated as follows: 

 1000
L
Rft1000perohms,Resistance ×=  (Eq. 3) 

where: 

R = resistance of the specimen or the length of specimen between potential conductors, ohms 

L = length of the specimen or the length of specimen between potential conductors, feet 

 Results 

Report measured resistance of specimen, measured length of specimen, calculated resistance per 1000 feet (305 m), and 
test temperature. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested and acceptable resistance values. 

 Temperature Correction 

Refer to ASTM B193 to normalize the resistance to 20 °C when the actual measurement is taken at a temperature other 
than 20 °C. In addition to the temperature coefficients listed therein, the temperature coefficient of copper alloy PD135 is 
0.00342 and that of copper alloy CS95 is 0.00198. 

 Precision Bias 

This is a process control test. 

4.4.4 Method 404, Conductor Strand Blocking 

 Scope 

This test provides a method to determine if conductor strands of 7 and 19 strand conductors will block (adhere) to each 
other in the finished wire. This test was developed as a process control test for silver coated copper conductors of MIL-DTL-
81381 polyimide insulated wires, but it may be applied to other conductors and insulation types when strand blocking is a 
potential problem. 

 Specimen 

The specimen shall be a 6 inch (152 mm) length of finished wire. 

 Test Equipment 

4.4.4.3.1 Wire insulation stripping tool. 

4.4.4.3.2 Fine needle or thin blade. 

4.4.4.3.3 Device to sever conductor strands. 

 Test Procedure 

4.4.4.4.1 Preparation of Specimen 

With the insulation stripping tool, initiate a stripping action 2 inch (51 mm) from one end of the specimen and, without kinking 
or otherwise damaging the conductor, move the insulation slug endwise until approximately 3/4 inch (19 mm) of the 
conductor is exposed. Remove the specimen from the stripping tool and proceed. 
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4.4.4.4.2 Procedure 

4.4.4.4.2.1 For 19 Strand Unidirectional Lay and All 7 Strand 

a. Grip the insulation with the fingers at both ends of the exposed portion of the conductor and rotate one end of the 
specimen so as to untwist the exposed strands and make them parallel with the conductor axis. The use of rubber pads 
or similar holding aids is permitted. 

b. Retain the grip position used to untwist the strands and carefully push the ends of the exposed portion of the conductor 
toward each other in the conductor axis, causing the strands to spread apart in a "bird cage" effect. See Figure 7. 

c. Gently probe non-separated strands with a fine needle or thin blade to determine whether they are fused together by 
metallic bonding or simply lying side by side. Metallic-bonded pairs or groups of strands which cannot be separated 
along the whole "bird cage" length, without forcing the needle or blade between the strands, shall each be counted as 
one in step d. 

d. Count the number of unbonded single strands plus the number of metallic-bonded pairs or groups of strands in the 
conductor. 

 

Figure 7 - Typical 7-strand conductor after birdcaging (no strands blocked) 

4.4.4.4.2.2 For 19 Strand "True Concentric" Lay 

a. Perform step a as for unidirectional lay, but use only the rotation needed to untwist the 12-strand outer layer. 

b. Perform step b as for unidirectional lay, using pressure needed to "bird cage" the outer layer. See Figure 7. 

c., d. On the "bird cage" outer layer, perform steps c and d as for unidirectional lay. 

e. Using a suitable tool, snip through each unbonded single strand and each bonded pair or group of strands of the outer 
layer approximately in the center of the "bird cage" and fold the snipped ends back toward the respective ends of the 
specimen. Do not cut the 7-strand core of the conductor. 

f. Repeat steps a, b, c, and d with the 7-strand core. 

g. Add the count of unbonded single strands and bonded pairs or groups of strands in the core to the count previously 
derived from the outer layer. This total is the count applicable to the entire 19 strand conductor. 

 Results 

Report the count of unbonded single strands and metallic bonded pairs or groups in the conductor. 

 Information Required in Detail Specification 

Number of specimens, conductor size of specimens, and the minimum number of unbonded strands. 

 Precision Bias 

This is a new method that has not had the benefit of any round-robin testing to determine precision. 
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4.4.5 Method 405, Adhesion of Nickel Coating  

 Scope 

This test determines the ability of nickel plating or coating to adhere properly to the underlying copper or high strength 
copper alloy material. This test is generally used as a process control test. 

 Specimen 

Two 6 inch specimens of uninsulated conductor strands. 

 Test Equipment 

4.4.5.3.1 Thermal shock chamber or air oven capable of maintaining 250 °C ± 3 °C (482 °F ± 37 °F). 

4.4.5.3.2 Materials as required for continuity of coating test of ASTM B355. 

 Test Procedure  

4.4.5.4.1 One strand specimen shall be wrapped over its own diameter for eight close turns. The second strand specimen 
shall remain in its straight form. The specimens shall then be subjected to ten continuous cycles of temperature 
change. Each cycle shall consist of 4 hours at 250 °C ± 3 °C (482 °F ± 37 °F) followed by 4 hours at room 
temperature. Upon completion of the thermal cycling, the straight specimen shall be wrapped over its own 
diameter for eight close turns in a manner identical to that of the first specimen. Both wrapped specimens shall 
then be tested for continuity of plating in accordance with ASTM B355. 

 Results 

Report the results of the continuity of coating test on each specimen. 

 Information Required in Detail Specification 

The detailed specification shall list the applicability of this test. 

 Precision Bias 

This method has been actively used in aerospace specification sheets for 30 years. 

4.5 Test Methods Group 500 - Electrical Tests 

4.5.1 Method 501, Dielectric Constant 

 Scope 

This test is to be used to determine the dielectric constant of an insulation. 

 Specimen 

A specimen of at least 15 feet (4.6 m) of size 22 wire shall be used. 

 Test Equipment 

4.5.1.3.1 A suitable capacitance bridge that shall be capable of measuring the capacitance within a limit of error of 
1 picofarad. It shall be capable of measuring the capacitance of a specimen, one side of which is grounded. 
Provisions shall be made for connecting and disconnecting the specimen at the specimen end of the leads 
connecting the specimen to the bridge. 

4.5.1.3.2 A water bath in which the specimen can be immersed. 
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 Test Procedure 

4.5.1.4.1 The conductor diameter (d) shall be measured using Method 401 of AS4373. 

4.5.1.4.2 The insulation diameter (D) shall be measured using Method 901 of AS4373. 

4.5.1.4.3 The middle 10 feet (3.05 m) of the specimen shall be immersed in distilled water for the required period of time. 
A 2.5 feet (0.76 m) portion of each end of the specimen shall be kept well above the surface of the water as 
leakage insulation. The capacitance of the insulation shall be determined at a frequency of either 1000 or 60 
cycles, using a suitable capacitance bridge. The voltage impressed upon the conductor shall be sufficient to 
give the required sensitivity of measurement, except that the impressed voltage on the conductor shall not be 
greater than 40 V (rms) per mil of insulation thickness. The specimen shall be immersed to the same depth, 
and the temperature of the water bath shall be the same, at the time readings are taken after each immersion 
period. 

4.5.1.4.4 The dielectric constant (e) of the insulation shall be calculated after each immersion period as follows: 

 d/DLogC600,13e 10=  (Eq. 4) 

where: 

C = capacitance in microfarads of the immersed 10 feet (3.05 m) of the specimen 

D = diameter over the insulation, inch(es) 

d = diameter over the conductor, inch(es) 

 Results 

Record capacitance (C), conductor diameter (d), and insulation diameter (D). Report dielectric constant. 

 Information Required in the Detail Specification 

Report the dielectric constant. 

 Precision Bias 

This is a material dependent test. 

4.5.2 Method 502, Corona Inception and Extinction Voltages 

 Scope 

This test is to be used to determine the corona inception and extinction voltages (CIV and CEV) for an insulated wire 
specimen. 

 Specimen 

Specimens shall be selected in accordance with Section 25.3.2.1 of ASTM D3032 and shall be prepared as described in 
Section 25.3.2.2. 

 Test Equipment 

The test equipment required for this test is described in Section 7 of ASTM D1868. 

 Test Procedure 

Refer to Section 25.4 of ASTM D3032. 
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 Results 

Report dimensions of specimen, type of ground electrode used, CIV, CEV, and test conditions, if other than ambient. 

 Information Required in Detail Specification 

Number of specimens to be tested, wire size of specimens, and test conditions other than ambient. 

 Precision Bias 

Refer to ASTM D3032. 

4.5.3 Method 503, Impulse Dielectric 

 Scope 

This test describes a method for detecting defects in finished wire insulation with an impulse dielectric test. 

 Specimen 

Refer to Section 13.5 of ASTM D3032. 

 Test Equipment 

Refer to Sections 13.3 and 13.4 of ASTM D3032. 

 Test Procedure 

Refer to Section 13.6 of ASTM D3032. 

 Results 

Report impulse voltage used. 

 Information Required in Detail Specification 

Peak impulse voltage for test. 

 Precision Bias 

A minimum peak impulse voltage of 6.5 kV is recommended. 

4.5.4 Method 504, Insulation Resistance 

 Scope 

This test is to be used to determine the insulation resistance of a finished wire specimen. Insulation resistance is of interest 
in high impedance circuits and as a measure of quality control. Changes in insulation resistance may indicate deterioration 
of other properties. 

 Specimen 

Refer to Section 6.3 of ASTM D3032. 

 Test Equipment 

Refer to Section 6.2 of ASTM D3032. A measuring apparatus that can measure at least 40000 MΩ or as little as 12.5 pA 
(for current measurements) is needed to measure the desirable minimum insulation resistance as stated in the prevision 
bias. 

Full document details: SAE AS4373F

http://avadocuments2026.com/doc/sae-as4373f
http://avadocuments2026.com/doc/sae-as4373f


 
SAE INTERNATIONAL AS4373™F Page 31 of 118 
 
 

 Test Procedure 

Refer to Section 6.4 of ASTM D3032. The last sentence of Section 6.4.1, "Discard any specimen with a gross defect...", 
shall not be applicable. Calculation of insulation resistance shall be as described in Section 6.5 of ASTM D3032. 

 Results 

Report the measured resistance, the immersed length, and the calculated insulation resistance. 

 Information Required in Detail Specification 

Number and wire size of specimens. 

 Precision Bias 

A minimum insulation resistance of 1000 MΩ - 1000 feet, is usually desirable. 

4.5.5 Method 505, Spark Test of Finished Wire Insulation 

 Scope 

This test describes a method for detecting defects in finished wire insulation with a spark test. This method can also be 
utilized to verify defects in interior insulation walls of multi-layered insulation systems as an in-process test when required 
by the detailed specification sheet. The high frequency waveform (3000 Hz) is the preferred method and identified as 
Method 1. A 60 Hz or 50 Hz waveform may be used as an alternate method and is identified as Method 2. 

 Specimen 

4.5.5.2.1 Method 1: Refer to Section 13.10 of ASTM D3032. 

4.5.5.2.2 Method 2: Unless otherwise specified, the specimen shall be the entire length of wire or cable offered for 
inspection. 

 Test Equipment 

4.5.5.3.1 Method 1: Refer to Sections 13.8 and 13.9 of ASTM D3032.  

4.5.5.3.1 Method 2:  

Spark Tester: A spark tester will provide essentially sinusoidal voltage. 

Transformer: A transformer of sufficient capacity to maintain the test voltage specified in the detail specification under all 
normal conditions of leakage current. The core of the transformer and one end of the secondary winding shall be connected 
to ground.  

Voltmeter: A voltmeter shall be so located in the circuit that it will indicate at all times the actual test voltage applied. The 
spark tester shall not be simultaneously connected to more than one electrode. 

Electrode: An electrode, such as a bead-chain or wire brush, which makes direct mechanical contact with the surface of the 
insulation of the wire or cable undergoing test. A pipe, coiled spring, or the like shall not be acceptable. If the link or 
bead-chain type of electrode is used, the bottom of the metal electrode enclosure shall be V-shaped. The chains shall have 
a length appreciably greater than the depth of the enclosure. The width of the trough shall be approximately 1 1/2 inch 
greater than the diameter of the largest wire or cable to be tested. If a bead-chain type of electrode is used, the beads shall 
have a diameter of 3/16 inch. The longitudinal spacing of the chains shall be not more than 1/2 inch. The transverse spacing 
of the chains shall be not more than 3/8 inch, except that the spacing may be 1/2 inch if the transverse rows of chain are 
staggered. The electrode shall be provided with a grounded metallic screen or the equivalent as a guard against contact by 
personnel. The length of electrode shall be sufficient to meet the requirements in 4.5.5.4.2.  
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Fault Signaling Device: A fault signing device or system shall include a visible signal, a defect recording device, and/or an 
automatic stop device. The arrangement shall be such that when the fault signal is given, it will be maintained until manually 
reset. 

 Test Procedure 

4.5.5.4.1 Method 1: Refer to Section 13.11 of ASTM D3032. 

4.5.5.4.2 Method 2:  

The spark test shall be conducted as near the end of the manufacturing process as is practicable, preferably as the wire or 
cable is being cut into shipping lengths. The test voltage shall be as specified in the detail specification. The conductor or 
shield of shielded and jacketed cable shall be earth grounded during the spark test. An earth-ground connection shall be 
made at both the pay-off and take-up reels except that, if the wire is tested for continuity and the conductor is of one integral 
length, the earth-ground connection need be made at only one point; i.e., either the take-up or pay-off reel. In any case, the 
conductor on a reel with an earth-ground connection shall be bonded directly to the earth ground on the transformer in the 
spark tester. The length of the electrode is not specified, but the rate of speed at which the wire travels through the electrode 
shall result in any point on the wire being in contact with the electrode for not less than a total of 18 positive and negative 
crests of the supply voltage (the equivalent of 9 full cycles of the supply voltage). A fault detection current trip level of 
1.5 milliamps (minimum) is recommended to limit false trips. 

The maximum acceptable speed of the wire shall be determined by the following: 

Feet per minute = 5/9 x frequency (in hertz) x electrode length (in inches) 

 Results 

Report frequency and amplitude of test signal. 

 Information Required in Detail Specification 

Test signal frequency and amplitude. 

 Precision Bias 

A minimum test voltage of 1500 V (rms) is recommended. 

4.5.6 Method 506, Surface Resistance 

 Scope 

This test is to be used to determine the surface resistance of a finished wire specimen. This test was initially developed for 
wires with outer braid as part of the insulation system. 

 Specimen 

Refer to Section 7.3 of ASTM D3032. 

 Test Equipment 

Refer to Section 7.2 of ASTM D3032. 

 Test Procedure 

Section 7.5 of ASTM D3032 shall be followed. The specimen shall be positioned in the test chamber so that the ends are 
at least 1 inch (25.4 mm) from any wall of the chamber. 
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 Results 

Report the DC potential and surface resistance values. 

 Information Required in Detail Specification 

Number and wire size of specimens to be tested. 

 Precision Bias 

A minimum surface resistance value of 5 MΩ - inch is usually desirable. 

4.5.7 Method 507, Time/Current to Smoke 

 Scope 

This test is to be used to determine the time and current at which a finished wire specimen produces smoke. 

 Specimen 

A 12 inch (304.8 mm) length of size 16 or smaller wire specimen shall be tested. 

 Test Equipment 

4.5.7.3.1 Isopropyl Alcohol 

4.5.7.3.2 DC Constant Current Source 

4.5.7.3.3 Black Background 

4.5.7.3.4 Timer 

4.5.7.3.5 Current Meter 

 Test Procedure 

The wire specimen shall be pre-cleaned using a cloth dampened with isopropyl alcohol and then stripped of 0.5 inch (13 mm) 
insulation at each end. A DC constant current source shall be used to supply the required current and a suitable measuring 
device shall be used to verify current application. The wire specimen shall be suspended horizontally in air against a black 
background adequately illuminated to see the smoke. Apply 10 A for 30 seconds, then 15 A for 30 seconds, and continue 
to increase current in 5 A steps every 30 seconds until there is evidence of smoke. 

 Results 

Report current and time when smoke first appears and any pertinent unusual observation of the insulation condition at the 
end of the test. 

 Information Required in Detail Specification 

Number and wire size of specimens. 

 Precision Bias 

This is a new method which has not had the benefit of any round-robin testing to determine precision. 
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4.5.8 Method 508, Dry Arc Propagation Resistance 

 Scope 

The dry arc propagation resistance test for wire provides an assessment of the ability of an insulation to prevent damage in 
an electrical arc environment. In service, electrical arcs may originate from a variety of factors, including insulation 
deterioration, faulty installation and chafing. It has been documented that results of an arc-propagation test may vary due 
to the method of arc initiation; therefore, this test method was selected as the standard test method to evaluate the general 
arc-propagation resistance characteristics of an insulation. 

This test method initiates an arc with an oscillating blade. This method inserts a fixed impedance in the circuit and does not 
define the short circuit current developed in the event. The arc-propagation resistance is defined as the length of 
arc-propagation damage along the wires in contact with the blade and by the extent of damage to all adjacent wires 
undamaged by the blade. This test also evaluates the ability of the insulation to prevent further arc-propagation when the 
electrical arc is re-energized. The power supply, test current, circuit resistances and other variables are optimized for testing 
20 AWG wires. The use of other AWG wires may require modification to the test variables. 

This test is designed to test the resistance of cables to arc tracking when used in ac systems operating at voltages not 
greater than 200 V rms phase to phase. 

 Specimen 

A test specimen shall be a bundle of seven wires and shall be of sufficient length, 14 inch (35.6 cm) minimum, to allow the 
bundle to be installed in the test fixture. Fifteen bundles shall be required for a full test. A minimum of 122.5 feet (37.3 m) of 
wire is required. It is recommended that 20 AWG wire be used for this test. 

 Test Equipment 

4.5.8.3.1 An abrader blade made from 6061-T6 aluminum material. Use a grit size 60 grinding wheel or 60 grit sanding 
belt to sharpen the blade. A typical abrader blade is shown in Figure 8. Use the blade-sharpening fixture shown 
in Figure 9. 

4.5.8.3.2 A transparent screen to protect laboratory personnel from molten metal, UV radiation, and other debris that 
may be ejected from the test specimen. 

4.5.8.3.3 An oscillating mechanism to which the abrader blade is connected. The oscillating mechanism shall provide a 
stroke of 1.5 inch ± 0.12 inch (3.81 cm ± 0.3 cm) at a frequency of 0.5 cps ± 0.05 cps. 

4.5.8.3.4 A test fixture that includes a test block to hold the wire at right angles to the abrading blade. The block shall be 
made from 6061-T6 aluminum (see Figure 12). 

4.5.8.3.5 A three phase wye connect power supply, grounded at wye, derived from a rotary machine rated at least 20 kVA 
and meets the voltage and frequency requirements of MIL-STD-704 Table I (108 to 118 V rms phase-to-neutral 
at 400 Hz ± 7 Hz). 

4.5.8.3.6 A mechanical stop constructed of stainless steel. 

4.5.8.3.7 AS3320 - 7.5 (7.5 A) and appropriate protective circuit breakers (30 A typical). 

4.5.8.3.8 Variable load and fixed load resistors. 

4.5.8.3.9 Commercial Item Description (CID) from A-A-52080 through A-A-52084 (Type I, IV, or V) lacing tape or 
equivalent. 

4.5.8.3.10 AS25281 plastic clamps, or equivalent. 
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 Test Procedure 

4.5.8.4.1 Preparation of a Bundle 

Conduct a 2500 V (rms) Wet Dielectric test (or pass the wire through an impulse spark test set at 8 kV) on 100% of the wire 
in accordance with the Wet Dielectric test procedure described in Test Method 510 before the arc propagation resistance 
test is performed. Discard any failed sections of wire. Cut seven wire segments at least 14 inch (35.6 cm) in length for each 
of the 15 bundles. Clean the cut wires using a cloth saturated with isopropyl alcohol. Strip both ends of five of the seven 
wire segments. Use these stripped ends for making electrical connections. These five wire segments are the “Active Wires.” 
The two unstripped wire segments are the “Passive Wires.” Form the bundle by laying the seven segments straight and 
geometrically parallel. Assemble the wires to form the six-around-one configuration shown in Figure 10, with D1 and D2 
being the passive wires. Use lacing tapes defined in 4.5.8.3.9 to hold the test bundle together as shown in Figure 11. Clean 
the assembled bundle using a cloth saturated with isopropyl alcohol. 

4.5.8.4.2 Bundle Installation 

A test fixture shall be used to hold the wire bundle in place perpendicular to the abrader blade. Details of a suggested test 
fixture are shown in Figure 12. The wire bundle is clamped with AS25281 plastic clamps, or equivalent, at two points on the 
fixture at a minimum distance of 6 inch (15.24 cm). The clamp points are equidistant from the point of application of the 
abrader. The slide bolt allows the adjusting screw to move the holding plates snugly against the bundle. Ensure that the 
active wires A1 and B1 are parallel with the top plane of the test fixture, and that the passive wires D1 and D2 are in complete 
contact with the base of the test fixture. The bundle must be restricted from moving while the abrader blade is cutting wires 
A1 and B1. The test fixture shall contain an adjustable mechanical stop, which may be set to allow for various penetration 
depths of the oscillating blade. 

4.5.8.4.3 Electrical Connection 

Connect the bundle to the power supply and circuit resistance using the schematic circuit shown in Figure 13. Connect one 
end of each active wire to the appropriate phase of the power supply as shown in Table 11. Use an AS3320 - 7.5 (7.5 A) 
circuit breaker and a circuit resistance (Rf) in series with each of the active wires. Use the circuit resistance (Rf) values 
(±10%) shown in Table 12. Connect the other end of the five active wires under test to variable resistive (Ri) loads. Adjust 
the resistance (Ri) to limit the current flowing through each wire to 1.0 A ± 0.2 A. Protect the test circuits with appropriate 
circuit breakers connected on the supply side of the test set up. Connect the abrader blade to the neutral of the generator. 
Connect the generator neutral to ground. The generator load resistors (Rg) shall be set so that the generator is delivering 
10 to 15% of its rated load at a voltage of 108 to 118 V rms phase to neutral. 

Table 11 - Electrical connection 

Wire Identification Power Supply Layer 
A1 Phase A Top 
B1 Phase B Top 
C1 Phase C Middle 
A2 Phase A Middle 
B2 Phase B Middle 
D1 None Lowest 
D2 None Lowest 

Table 12 - Circuit resistance 

Test Number Circuit Resistance (Ω) ±10% 
1 0.0 
2 0.5 
3 1.0 
4 1.5 
5 2.0 
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4.5.8.4.4 Initiation of Test 

[Test three bundles for each of the five circuit resistances]. Install the oscillating mechanism, which may use a reciprocating 
arm, or vertical and horizontal precision linear ball slides (a suggested ball slide apparatus is shown in Figure 14). When 
installing the blade, make sure that the angled side of the blade faces the power side of the circuit. Adjust the mechanical 
stop to ensure that the abrader blade penetrates into the A1 and B1 wires a distance of 0.87 ± 0.08 times the radius of the 
wire. Close all circuit breakers. Apply a load of 0.55 pound ± 0.055 pound (250 grams ± 25 grams) to the abrader at the 
point of contact with one wire. Adjust the blade to ensure that the major plane of the blade lies perpendicular to the 
longitudinal axis of the bundle. Apply the abrader blade on the test bundle. Position the protective screen to shield the 
operator from ejecting objects and UV radiation. Apply three phase 400 Hz power. Actuate the abrader. Allow the abrader 
blade movement to continue. 

4.5.8.4.5 Use one of the following conditions to conduct and complete the test. 

4.5.8.4.5.1 If the abrader cuts through A1 and B1 wires without tripping phase A1 or phase B1 circuit breakers, stop the 
abrader movement. Disconnect the power. 

4.5.8.4.5.2 Conduct the 1000 V (rms) Wet Dielectric test on wires A2, B2, C1, D1, and D2 in accordance with the Wet 
Dielectric procedure of Test Method 510. Record the number of wires that fail. Measure and record the total 
length of physical damage to each wire (including phase A1 and B1 wires) in inches. 

4.5.8.4.5.3 If a circuit breaker in any of the phases A2, B2, or C1 trips at any time during the test, stop the abrader and 
disconnect the power. Perform tests as listed in 4.5.8.4.5.2. 

4.5.8.4.5.4 If either phase A1 or phase B1 circuit breaker trips at any time during the test, stop the abrader. Disconnect 
the power and determine if the conductor of wires A1 or B1 are open. If both wires are open, conclude the 
test by performing tests as listed in 4.5.8.4.5.2. If wire A1 or B1 is not open, wait 3 to 4 minutes, reset the 
circuit breaker, and restart the abrader and then immediately re-apply the power. Continue the test until either 
phase A1 or phase B1 circuit breaker has tripped a second time, phase A1 and B1 are open, or the blade 
movement is stopped by the mechanical stop. CAUTION: DO NOT RESET A CIRCUIT BREAKER THAT 
TRIPS TWICE. Perform the tests as listed in 4.5.8.4.5.2. Use a new abrader blade edge for each test bundle. 

4.5.8.4.5.5 Circuit breakers should be periodically tested to assure they still meet the overload requirements of the 
applicable military specification (MS) sheet. Circuit breakers outside their overload trip requirements should 
be replaced. 

 Results 

Report the number of wires that pass the dielectric test and the length of physical damage to each individual wire in the 
bundle. 

 Information Required in the Detailed Specification 

Wire type and number of bundles tested. 

 Precision Bias 

This test method has been used for over 10 years. One noted factor is that different wire sizes with the same insulation 
react differently. This method was designed to evaluate wire size 20 only. 

Full document details: SAE AS4373F

http://avadocuments2026.com/doc/sae-as4373f
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