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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:

1. Scope including Contents and Numbering System

2. Applicable Documents

3. Index of Sections and Test Methods
4. Test Methods and Tlest Procedures
1.2 Test Method Numpbering

The test methods are agsigned numbers, such as 101, 102, etc., from the.applicable group as follpws:
a. Group 100: Assembly, Handling, and Repair Tests

b. Group 200: Chemidal, Biological, Radiological (CBR) Tests
c. Group 300: Physical Damage Tests

d. Group 400: Condugtor Tests

e. Group 500: Electrical Tests

f.  Group 600: Environmental Tests

g. Group 700: Mechanical Tests

h. Group 800: Thermgl Tests

i. Group 900: Weightland-BimensionaltFests
j.  Group 1000: Wire Identification Marking and Evaluation
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.
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2.1 SAE Publications

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

AMS1424

AS1241

AS3320

AS4372

AS4851

AS5649

AS22759/35

AS25244

AS25281

AS58091

AS50881

J1966

2.2 ASTM Publications

Anti-lcing and Deicing-Defrosting Fluid
Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft
Stud - Straight, Ring Locked, CRES AMS 5731, .250-20UNJC X .250-28UNJF

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

Relativg Thermal Life and Temperature Index for Insulated Electric Wire
Wire and Cable Marking Process, UV Laser

Wire, Hlectrical, Fluoropolymer-Insulated, Crosslinked Modified ETFE, Normal|l Weight, Silver-Coated,
High-Stfength Copper Alloy, 200°C, 600 Volt

Circuit Breaker, Trip-Free, Push-Pull, 5 Thru 50 Amp, Type |
Clamp, Loop, Plastic, Wire Support

Circuit Breaker, Trip Free, Aircraft, General Specification for
Wiring, Aerospace Vehicle

Lubricating Oils, Aircraft Piston Engines (Non-Dispersant Mineral Oil)

Available from ASTM International, 100 Barf:Harbor Drive, P.O. Box C700, West Conshohockgn, PA 19428-2959, Tel:

610-832-9585, www.astm.org.

ASTM D 412

ASTM D 471

ASTM D 638

ASTM D 910

ASTM D 1153

ASTM D 1868

ASTM D 3032

ASTM D 4814

ASTM F 814

ASTM G 53

Rubber|Properties in, Tension, Standard Test Method for
Standand Test Eluids

Tensile |Properties of Plastics, Test Method for

Aviation Gasoline, Standard Specification for
Methyl Isobutyl Ketone, Standard Specification for

Detection and Measurement of Partial Discharge (Corona) Pulse in Evaluation of Insulation Systems,
Standard Test Method for

Hookup Wire Insulation, Standard Test Method for
Gasoline, Automotive, Combat

Specific Optical Density of Smoke Generated by Solid Materials for Aerospace Applications Standard
Test Method for

Operating Light- and Water-Exposure Apparatus (Fluorescent UV-Condensation Type) for Exposure of
Non-metallic Materials, Standard Practice for
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2.3 ANSI Publications

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.

TT-I-735 Isopropyl Alcohol
2.4 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

MIL-C-43616 Cleaning Compound, Aircraft Surface

MIL-DTL-5624 Turbine Fuel, Aviation Grades JP-4, JP-5 and JP-5/JP-8 ST
MIL-DTL-83133 Turbine Fuels, Aviation, Kerosene Types, NATO F-34(JP-8) and NATO F-35

MIL-PRF-5606 (Ingctive for New Design) Hydraulic Fluid, Petroleum Base, Aircraft, |Missile and Ordnance
Hydrocarbon Base, Aircraft, Metric, NATO Code Number H=537

MIL-PRF-7808 Lubricating Qil, Aircraft Turbine Engine, Synthetic Base, NATO Code Number 0-148
MIL-PRF-23699 Lubricating Oil, Aircraft Turbine Engine, SyntheticiBase, NATO Code Number| 0-156
MIL-PRF-87252 Coqlant Fluid, Hydrolytically Stable, Dielectric

MIL-PRF-87937 Cleaning Compounds, Aircraft Exterior-Surfaces, Water Dilutable
MIL-STD-202 Test Methods for Electronic and:Electrical Component Parts
MIL-STD-704 Airgraft Electric Power Characteristics

3. INDEX OF SECTIONS AND TEST METHODS

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

TABLE 1

Method

N Tl
TNUT LA~

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 Percent Overlap of Insulating Tapes
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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

No test methods have been adopted for Group 300 — Physical Damage Tests.

and/or in-service damage tests that may be developed or instituted in the future.

3.4 Test Methods Group 400 - Conductor Tests

TABLE 2
Method
No. Title
401 Conductor Diameter

402 Conductor Elongation and Tensile Breaking Strength
403 Conductor Resistance
404 Conductor Strand Blocking

3.5 Test Methods Grqup 500 - Electrical Tests

TABLE 3
Method
No. Title
501 Dielectrig Constant
502 Coronanception 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 Voltage Rating

3.6 Test Methods Group 600 - Environmental Tests

TABLE 4
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 Wicking

This section is reserved for physical
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3.7 Test Methods Group 700 - Mechanical Tests

TABLE 5

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 Bend Test

3.8 Test Method Groyp 800 - Thermal Tests

TABLE 6

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 Elame Resistance

813 Insulation State of Sinter

3.9 Test Methods Grdup 900 - Weight and Dimensional Tests

TABLE 7

Method
No. Title
901 Finished Wire Diameter
902 Finished Wire Weight
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3.10 Test Methods Group 1000 - Wire Identification Marking and Evaluation

TABLE 8
Method
No. Title
1001 Wire Marking Contrast

4. TEST METHODS AND TEST PROCEDURES

Test Methods Group 100 - Assembly, Handling and Repair Tests

4.1
411 Method 101, C
4111 Scope

This test is to be used tq
4.1.1.2 Specimen

A wire specimen of not |
4.1.1.3 Test Equipme
4.1.1.3.1  Magnifying

A microscope or optica
0.0005 in (0.013 mm) sh
41.1.4 Test Procedu

41.1.41

Wholly Tap¢ Wrapped Constructions

ncentriciby and \Wall Thickngss
RE8RAtHGHY e\ aH——HEKRESS

determine the wall thickness and concentricity of an insulated wire.

ess than 6 in (152 mm) shall be tested.
nt
Device

comparator equipped with devices\capable of making measurements
all be used.

e

reproducible to at least

Measurements of wall thickness shall be/by-measuring the finished wire insulation at its thinnest point. The wall thickness

measurement shall be
outermost strand of the
41.1.4.2 Other Cons

All other constructions

the shortest distanice between the outermost rim of the finished wire a
conductor.

ructions

shalll have wall thickness measurements performed in accordance with

3032.

41.1.4.21

Concentricity

nd the outer rim of the

section 16 of ASTM D

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

a. Size 30 through 10:

Minimum wall thickness x 100
Maximum wall thickness

% Concentricity =

(Eq. 1)
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b. Size 8 through 0000:

41.1.5 Results

Minimum wall thickness x 100
Average wall thickness of
4 measurements taken 90° apart

% Concentricity =

(Eq. 2)

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

tape wrapped.

41.1.6

Information Required in Detail Specification

Number and wire size o
4.1.1.7 Precision Bias
A minimum concentricity
4.1.2 Method 102, Ing
4121 Scope

This test is to be used tq
4.1.2.2 Specimen
See section 19.3 of AST|

4.1.2.3 Test Equipme

See section 19.2 of AST|

41.24 Test Procedu

See section 19.4 of AST
out strength.

41.25 Reslults

specimens to be tested and number of measurements.

of 70% is usually desirable.

ulation Bonding to Potting Compounds

measure the bonding between potting compounds and wire insulation.

M D 3032 for specimen preparation.
nt

M D 3032 for test apparatus.

e

M D 3032-forthe test procedure and section 19.5 of ASTM D 3032 for th

e calculation of the pull-

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

insulation.

41.2.6

Information Required in the Detail Specification

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

41.2.7

Precision Bias

See section 19.7 of ASTM D 3032 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
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4.1.3 Method 103, Insulation Pull-Off Force
4.1.3.1 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.

4.1.3.2 Specimen
See section 27.4 of ASTM D 3032.

4.1.3.3 Test Equipment

See ASTM D 638 and section 27.3 of ASTM D 3032.

4.1.3.4 Test Procedure

4.1.3.4.1 Perform segtions 27.5.1 through 27.5.5 of ASTM D 3032.
4.1.3.5 Results
Report results of pull tedt in pounds-force (Newton).
4.1.3.6 Information Required in Detail Specification
Number of specimens tq be tested.

4.1.3.7 Precision Bias
This test method of AST|M D 3032 has not had the benefit of round-robin testing to determine predision.
4.1.4 Method 104, Indulation Shrinkage/Exparision
4.14.1 Scope
This test is to determine|the longitudinal*shrinkage or expansion experienced by a wire insulation after brief heat aging.
4.1.4.2 Specimen

The specimen shall be g 13,in (330 mm) length of wire cut flush on both ends.

4.1.4.3 Test Equipment
4.1.4.3.1 Arazor blade or equivalent device to remove an insulation slug from conductor.
4.1.4.3.2 A device capable of measurement to 0.001 in (0.025 mm).

4.1.4.3.3 An air oven capable of maintaining the specified temperatures and tolerances.
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4144

Test Procedure

Strip 1/2 in (12.7 mm) of insulation shall be 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 in (0.13 mm). The specimen shall be exposed for 6 h 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 h, 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 in (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.

4145 Results

Report oven temperatur
41.4.6 Information R

Number and wire size o]
or expansion.
4.1.4.7 Precision Biag

A maximum longitudina

maximum shrinkage or ¢xpansion requirement of 0.250 in (6.25 mm) is,usually desirable for sizes

4.1.5 Method 105, So

4151 Scope

This test is to be used t
with other coatings has

4,152 Specimen
A wire specimen of not |
4.1.5.3 Test Equipme

See Sections 2 and 3 of

b and greatest shrinkage or expansion of insulation.
bquired in Detail Specification

f specimens to be tested, temperature rating of the insulated wire and lim

shrinkage or expansion of 0.125 in (3.13 mm):is-'usually desirable for g

derability

b determine the solderability. of tin coated copper conductor. At present,
not been validated to this gf other test methods.

ess than 10 in (254'mm) shall be used.
nt

Method 208, MIL-STD-202.

t of allowable shrinkage

izes 12 and smaller. A

10 and larger.

he solderability of wires

4154 Test Procedu

a

See Section 4 of Method 208, MIL-STD-202. One of the three test conditions listed in Table 9 shall be used.

TABLE 9
Hours of
Condition Steam Aging Flux
A 8 R
B 1 R
C 0 R
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4155 Reslults

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

4.1.5.6

Information Required in Detail Specification

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

41.5.7

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, Th

rmal/Mechanical Resistance - Single Wire

4.1.6.1 Scope

This test is to be used
wire and to simulate pos
4.1.6.2 Specimen

A wire specimen of not |

to determine the combined thermal/mechanical cut-through resistance o
sible wire damage during removal of overbraids from wire bundles.

ess than 12 in (305 mm) shall be tested.

f an individual insulated

b0 °F + 5 °F), 343 °C +
pped with a screwdriver

of the solder iron tip

4.1.6.3 Test Equipmgnt

4.1.6.3.1 A solder iron or system capable of controlling tip temperatures to 398 °C + 3 °C (7
3 °C (650 °F + 5 °F), and 288 °C £+ 3 °C (550 °F &5 °F). The solder iron is to be equ
tip approximately 0.105 in (2.67 mm) wide by 0:05 in (1.27 mm) thick.

4.1.6.3.2 A temperature-measuring device capable®of providing an accurate measuremen
described in 4.1.6.3.1.

4.1.6.3.3 A scale cappble of measuring a.5:b"(2.27 kg) +3%, weight.

4.1.6.3.4 Moment external limit switch.

4.1.6.3.5 60 min stangard timer:

4.1.6.3.6  Continuity detector box.

4.1.6.3.7 Test setup, fixtare-and-procedure-

4.1.6.4 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.

41.6.4.11

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 Ib (2.27 kg)
load to the soldering iron tip. A 1 in (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.
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= \
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FIGURE 1 - THERMAL/MECHANICAL RESISTANCE TEST/SETUP
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FIGURE 2 - TWO SUGGESTED PLACEMENTS FOR SNAP SWITCH TO START TIMER
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4.1.6.4.1.2 The schematic for a suggested continuity tester box with a timer circuit is shown in Figure 3.
AC PWR
N *24 VBe 921 ON/OFF
G) +12 V Module S Al __. To
’éD P/s AC 115 VAC
+ 12 VDC| PWR PWR
| 240 MA on
-12 v -
LK B
‘o
C — 60 Minute
174 STANDARD TIMER
D
Ungar com f“ (@
Solldering &
System RD. 1 4
9000 * 6-5 N/CA
&t \(> i Mptor )
IC RD 2
MINI- -
MITE 627 N/%D CLUTCH
K \]
4 RD
I\ TEST fa's e
4/ BLK Kl @ + 24 VDC
Wige Specimen o
115 VAC
1 f;\ PWR
Alarm @)S Alarm N\
ACT Reset § EXTERNAL
N Byl N A~
2 3 \J/ TIMER
- K1 S
FIGURE B ~CONTINUITY DETECTION CIRCUIT FOR SOLDER IRON RESISTANCE TEST
4.1.6.4.1.3 Check for the 5 Ib (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 Ib (2.27 kg).
4.1.6.4.2 Test Procedure
4.1.6.4.2.1 Place wire specimen in groove of 1 in (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.
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41.6.4.24

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 in (12.7 mm) along specimen length for each repeat test. If penetration
does not occur within 1 min, stop the test. Continue with next specimen.

4.1.6.4.25

4.1.6.4.2.6

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

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.

4.1.6.5 Results

The time recorded as t
of the measurements ta

4.1.6.6 Information R

Number and wire size o

4.1.6.7 Precision Biag

This is a new method th

4.1.7 Method 107, Th

41.7.1 Scope

This test is to be used tq
iron when the iron rests

4.1.7.2 Specimen

Ten 12 in (305 mm) ins|
shall be formed by string

4.1.7.3 Test Equipme

e time required for penetration of the solder iron to the inner conductor s

hall be the average time

en.
bquired in Detail Specification

specimens to be tested.

bt has not had the benefit of any round-robin testing to determine precisio

ermal/Mechanical Resistance - Bundle

determine the ability of a bundle ef insulated wire specimens to withstan
on the bundle.

ulated wire specimens of the same size shall be used for each bundle tqg
-tying the grouped‘wires every 3 in (76 mm) from either end.

nt

The test equipment us

d, including monitoring/timing circuitry and excluding the test fixture, §

Method 106 of this documents

41.7.4

Test Procedute

n.

H the heat of a soldering

be tested. The bundle

hall be as described in

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 min. 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 in (13 mm) from any
previous contact. It is not necessary to test at lower temperatures if no penetration occurs at 398 °C (750 °F).

41.7.5 Results

Report the time to penetration at all test temperatures.
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41.7.6

Information Required in Detail Specification

Number and wire size of specimens to be tested.

41.7.7

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, So

4.1.8.1 Scope

This test is to be used t

Ider Pot Test for Insulation Shrinkage

assess the insulation shrinkage of a wire after exposure to hat solder

4.1.8.2 Specimen

The specimen shall be 4

4.1.8.3 Test Equipme

4.1.8.3.1 A suitable ¢

(608 °F).
4.1.8.3.2 Mandrels of

4.1.84 Test Procedu

length of insulated wire not less than 6 in (152 mm).
nt

ontainer of molten (63/37 tin/lead) solder maintaingd“at a temperature ¢

the sizes needed in 4.1.8.4.

e

The specimen shall be faken from a point at least 6 in from\the end of an inspection unit and sha

by removing 0.5 in of irf
specimen shall be giver
solder for 5 s, to within
shall not flare away fro|
greatest distance any la

4.1.8.5 Reslults

sulation from one end. At a point 0.5 in from the end of the insulation
a 90 degree bend over a mandrel of its own diameter. This end shall
1/8 in of the insulation. There shall be no flux used in preparing the sp
Im the conductor nor open up over the bent portion. The shrinkage sh
yer of insulation has maved.

Record the amount of shrinkage to-the nearest 1 mm (1/32 in).

4.1.8.6 Information R

bquired.in Detail Specification

f approximately 320 °C

| be prepared for testing
bn the stripped end, the
hen be immersed in the
ecimen. The insulation
all be measured as the

Number and wire size o

4.1.8.7

specimens to be tested-and limit of allowable shrinkage.

Precision Bias

This is a process control test.

4.1.9 Method 109, Pe

4.1.9.1 Scope

This test determines the

rcent Overlap of Insulating Tapes

percent overlap of the insulating tape or tapes used in a finished wire.
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4.1.9.2 Specimen

The specimen shall be n
4.1.9.3 Test Equipme
4.1.9.3.1 Insulation st
4.1.93.2

4.1.9.3.3

ot less than a 6 in (152 mm) length of wire cut flush on both ends.
nt

ripping tool with precision blades.

A single edged razor blade or equivalent cutting tool.

with an eyepeice of similar means to measure angles).

A microscope or equivalent optical device providing a magnification of 15 diameters minimum (preferably one

4194 Test Procedu

The test sample shall g
approximately 0.50 inch

each insulation slug to e examined. The cut faces of the specimen must be smooth, @erpendic
her. The cut edge of the insulation slug to be examined shall'be positione

a)

.

perpendicular to each o
or suitable optical devic
diameters, minimum. |
insulation tape (wrap 1

percent overlap of the tape in the insulation. Repeat the determination.for any additional tape (W

section.

4195 Results
Report the degrees of rq

4.1.9.6 Information R

e

onsist of at least three specimens. Specimens shall be prepared by stri

in length using the precision stripping tool. With the razor blad¢ or cutt

Inspect the cut cross section under the microscope-of suitable device

leasure, in degrees of rotation, the total length of-the spiral edge disq

in the cross section. Using the formula noted.in Figure 4, convert th

(N + (x /~360)) — 1
(N +.(X / 360))

% overlap = [

jx100

N = number of:‘eomplete 360° overlaps
x = additional degrees of overlap past 360°

FIGURE 4 - FORMULA FOR CALCULATING PERCENT OVERLAP

tation observed and the percent tape overlap of each tape in the insulatio

equired in Detail Specification

bping an insulation slug
ng tool, cut the edge of
lar to the slug axis, and
d under the microscope
at a magnification of 15
layed by the innermost
b degrees of rotation to
rap 2, etc.) in the cross

n of each specimen

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

the finished wire.

4.1.9.7 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.
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EXAMPLE:

N is the top layer (360 degree wrap)

N, is the bottom layer (360 degree wrap)

Example: If x = 25 degr

X" additional overlap In degrees

e in the above picture the results would be:

(2 + (24 / 360)) - 1

o, i —
% overlap = [ @ + (b5 7 360) x 100 =
% overlap = ;ggz x 100 = 51.7%

4.2 Test Methods G

(CBR/NBC)
4.2.1  When required
that the Air For
aerospace vehi
aerospace con
addition, the Ar
determine if a ¢
Army CR&D, E({

The intent of this mater
Army has established

ﬂ;a ctors.

roup 200 - Chemical, Biological and Radiological Tests/Nuclear, B

by a user, specimens of insulation material shall be tested to the CBR/N
Ce has established an extensive data base on the chemical compatibilit
tles. While this database as'@-whole is classified information, it has been
Current contact\for this database is at WL-MLSA, Wright Pz
y has done extensive.testing of a number of materials and should be co
hndidate insulation material has already been tested. Contact for this is |
gewood, MD.

al testing is~to-assure inertness of a material to the CBR/NBC exposure
over a dozen qualified laboratories to do this type of CBR/NBC te

laboratories are not empoweredsto determine the suitability of an item, such as a wire, afte

determine if there is an

effect_on the materials used for insulation. It is not recommended tha

exposure be done outsiciie ofithese qualified labs due to personnel safety considerations.

ological and Chemical

BC requirements. Note

of materials for use in
made available to prime
tterson AFB, Ohio. In
nsulted before testing to
NBC Survivability Office,

. The Air Force and the
5ting.  However, these
r exposure, but only to
handling of items after

4.3 Test Methods Group 300 - Physical Damage Tests

This section is reserved for physical and/or in-service damage tests that may be developed or instituted in the future.

4.4 Test Methods Gro
441 Method 401, Co

4411 Scope

up 400 - Conductor Tests

nductor Diameter

This test is to be used to determine the diameter of conductors.
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4.4.1.2 Specimen
An insulated wire of not
4413

44.1.3.1 Micrometer

less than 24 in (610 mm) shall be used.

Test Equipment

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

4414

Remove the insulation w

Test Procedure

ithout damaging or distorting the conductor Determine the conductor dia

meter by measuring the

outer diameter in at Ig
measurement shall cong
90 degrees from each o

4415 Results

Report measured condy
4.4.1.6 Information R
Number and wire size o
4417 Precision Bias
This is a process contro
442 Method 402, Cq
4421 Scope

This test is to be used
conductor, or copper all

ast three locations, approximately equally spaced along the lengthc9
ist of the average of two micrometer readings at the same location along
her.

ctor diameters and the average diameter for each specinien tested.
bquired in Detail Specification

specimens to be tested and number of meastrement locations, if greater

test.

nductor Elongation and Tensile Breaking Strength

to determine the-tensile breaking strength and elongation of soft (ann
by conductor.

en shall'be a conductor or a wire strand from a multi-strand conductor rer
bll-be at least 12 in long.

f the specimen. Each
the conductor, but taken

than three.

baled) copper strand or

noved from an insulated

4.4.2.2 Specimen
44221 The specim

wire and sh
44222

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 co

nductor removed from the finished wire.
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4423

4.4.2.3.1

Test Equipment

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.

machine is satisfactory if equipped to prevent recoil of the spring.

A spring-balanced type of

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 acco

The grips of the machin
specimen. Older testing
specimens 0.208 in and

4.4.2.3.2 A strip char
the applied

44233 Steel scale

4424 Test Procedu

Two parallel bench ma
specimen shall be placd
the surface of the spool
at least 1 in between eg
per minute under no lo
separation is more tha
measured as the total t
stranded conductor. If {
be discarded and addit
shall be calculated fron
strand of the stranded ¢

4425 Results

:

mmodate specimens of 10-in bench length.

b shall be designed to produce as nearly as possible uniformly distributed
) machines may have spool-type grips for specimens less than’0.208 in g
larger. Newer testing machines will have power-actuated onmechanical

recorder or digital indicator that can be used in conjunction with the test
oad and travel distance of the specimen grip.

graduated to 1/32 in or finer or its decimal equivalent.

e

d in the testing machine so that the bench marks are between the spool
5 when spool grips are used, (When using the usual wedge-type grip the
ch bench mark and the adjacent grip. The speed of the power-actuated
ad for a copper wire specimen and 2 in £ 0.5 in for a copper alloy win

10 in, adjust the jaw\'speed for constant strain force. The tensile brg
nsile force indicated by the testing machine at break of the individual str
he specimen breaks outside the bench marks or within 1 in of either beng
onal specimens tested until breaks are obtained within the prescribed |

the increased distance of the bench marks. The elongation shall be 1
pnductororindividual strand breaks as indicated on the recording device.

pure axial tension in the
nd wedge-type grips for
ise grips.

ng machine to measure

ks 10 in £ 1/32 in apart shall be placed on the specimen without damage to the copper. The

5 but not in contact with
re shall be a distance of
grip shall be 10 in £ 2 in
e specimen. If the jaw
aking strength shall be
and or first strand of the
h mark, the results shall
portion. The elongation
neasured when the first

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

or conductor.

4426

Information Required in Detail Specification

Number and wire size of specimens to be tested.

4427

Precision Bias

This is a process control test.
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443

4.4.31

Scope

Method 403, Conductor Resistance

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).

443.2

Specimen

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

4433

4.4.3.3.1

44332

44.3.3.3

44334

4434

4.4.3.4.1

44342

44343

44344

44345

where:

Test Procedu

A suitable O

A suitable
resistance v

Temperatur|

A steel tapqg
length of the

If a Kelvin d
attached in

should be dttached by encircling clamps on the bared conductor or to a binding of fi

tightly for s¢

The test shall be made by a method using both current and potential leads if the resis

less than 1
current lead

The length

recorded ag
be kept low
resistance g

The resista

Test Equipment

C current source for the resistance measurements.

bridge or potentiometer with the accessory equipment necessary fa
ith an accuracy of 0.2%.

E measuring equipment that will measure the temperature ¢fithe conducto

graduated to 1/64 in or finer or its decimal equivalent\or other apparatus
e specimen to an accuracy of 0.2%.

e

ouble bridge is used, both current and potential leads shall be used. Th
such a manner as to give assured contact with all the wires of the condug

veral turns about the bare conductor.

Q. Where potential leads are used, the distance between each lead
shall be at least 3 times the diameter of the conductor.

bf the specimen between potential leads shall be measured to an accurad
L. In order-feravoid raising the temperature of the specimen, the magni
and the tithe of its flow through the conductor shall be kept short to

ue to rise.in temperature of the specimen.

nce of the specimen shall be measured and the value recorded in ohm

have been

r the measurement of

r to within 0.5 °C (1 °F).

which will measure the

e current leads shall be
tor. The potential leads
he copper wire wrapped

ance of the specimen is
and the corresponding

y of 0.2% and the value
tude of the current shall
minimize the change in

s as R after indications

“fnar‘ly for not less than 1 min. The ambient fnmpnrnhlrn shall be meag

0.5 °C and the value recorded as T.

The resistance of the conductor per 1000 ft shall be calculated as follows:

Resistance, ohms per 1000 ft = % x 1000

sured to an accuracy of

(Eqa. 3)

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
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44.3.5 Reslults

Report measured resistance of specimen, measured length of specimen, calculated resistance per 1000 ft (305 m), and

test temperature.

4.4.3.6

Information Required in Detail Specification

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

4.4.3.7

Temperature Correction

See ASTM B 193 to normalize the resistance to 20 °C when the actual measurement is taken at a temperature other than

20 °C. In addition to t

he temperature coefficients listed therein, the temperature coefficient o

copper alloy PD135 is

0.00342 and that of cop
4.4.3.8 Precision Biag
This is a process contro
444 Method 404, Cg
4441 Scope

This test provides a me|
other in the finished wir
DTL-81381 polyimide in
is a potential problem.
4442 Specimen

The specimen shall be 4

per alloy CS95 is 0.00198.

test.

nductor Strand Blocking

thod to determine if conductor strands of 7 and 19 strand conductors wil
b, This test was developed as a process control test for silver coated co
sulated wires, but it may be applied to other conductors and insulation typ

6 in (152 mm) length of finished wire.

block (adhere) to each
pper conductors of MIL-
es when strand blocking

4443 Test Equipmgnt

44431 Wire insulajon stripping tool.
44.43.2 Fine needlelor thin blade.
4.4.43.3 Device to s¢ver conductor strands.
4444 TestProcedure

44441 Preparation of Specimen

With the insulation stripping tool, initiate a stripping action 2 in (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 in (19 mm) of the
conductor is exposed. Remove the specimen from the stripping tool and proceed.
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44442 Procedure
444421

a.

For 19 Strand Unidirectional Lay and All 7 Strand

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 holdi

ng aids is permitted.

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 5.

Gently probe non-s

parated strands with a fine needle or thin blade to determine whether th

y are fused together by

metallic bonding or
along the whole "bir|
one in step d.

d. Count the number (
conductor.
FIGURE 5 - T
444422 For19 St
a. Perform step a as fd

b. Perform step b as fdg

c., d. On the "bird cage]

simply lying side by side. Metallic-bonded pairs or groups of strands whij
d cage" length, without forcing the needle or blade between the strands) g

f unbonded single strands plus the number of metallic-bondéd pairs or

2 INCHES —
" .75 INCH '4‘
r g

YPICAL 7-STRAND CONDUCTOR AFTER BIRDCAGING (NO STRAND

and "True Concentric" Lay

r unidirectionalllay, using pressure needed to "bird cage" the outer layer.
outer layer, perform steps ¢ and d as for unidirectional lay.

l,_sqip” through each unbonded single strand and each bonded pair or

ch cannot be separated
hall each be counted as

groups of strands in the

S BLOCKED)

r unidirectional lay{but use only the rotation needed to untwist the 12-strand outer layer.

See Figure 5.

group of strands of the

pately in the center of the "bird cage" and fold the snipped ends back tow

ard the respective ends

of the specimen. Do not cut the 7-strand core of the conductor.

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

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.

e. Using a suitable to
outer layer approxin

f.

g.

4445 Results

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


https://saenorm.com/api/?name=dcf4ad3aa150c416bab8be2db9749fb4

SAE AS4373 Revision C - 26 -

4446 Information Required in Detail Specification

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

This is a new method that has not had the benefit of any round-robin testing to determine precision.
4.5 Test Methods Group 500 - Electrical Tests

451 Method 501, Dielectric Constant

4511 Scope

This test is to be used tq determine the dielectric constant of an insulation.
45.1.2 Specimen
A specimen of at least 15 ft (4.6 m) of size 22 wire shall be used.
4.51.3 Test Equipmgnt

45.1.3.1 A suitable g¢apacitance bridge that shall be capable of méasuring 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 spgcimen end of the leads
connecting the specimen to the bridge.

4.51.3.2 A water bath in which the specimen can be immersed.
4514 Test Procedure
45.1.4.1 The conductor diameter (d) shall be measured using Method 401 of AS4373.
45.1.4.2 Theinsulatipn diameter (D) shallbe measured using Method 901 of AS4373.

45.1.4.3 The middle [10 ft (3.05 m)'of the specimen shall be immersed in distilled water for the| required period of time.
A 2.5 ft (0.16 m) portion. of each end of the specimen shall be kept well above the|surface of the water as
leakage insplation.Ehe 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 than49-\/ per milof insulation thickness,. The epnr‘imnn shall be immersedito the same depth, and
the temperature of the water bath shall be the same, at the time readings are taken after each immersion
period.
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45.1.4.4 The dielectric constant (e) of the insulation shall be calculated after each immersion period as follows:
e = 13600 CLog, D /d (Eq. 4)
where:
C = Capacitance in microfarads of the immersed 10 ft (3.05 m) of the specimen
D = Diameter over the insulation, inch(es)

d = Diameter over the conductor, inch(es)

4515 Results
Record capacitance (C)| conductor diameter (d), and insulation diameter (D). Report dielectric copstant.
4.5.1.6 Information Required in the Detail Specification
Report the dielectric corfstant.

4.5.1.7 Precision Biag
This is a material dependent test.

4,52 Method 502, Cgrona Inception and Extinction Voltages
4521 Scope

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

4522 Specimen

Specimens shall be selgcted in accordance with Section 25.3.2.1 of ASTM D 3032 and shall be grepared as described in
Section 25.3.2.2.

4523 Test Equipment

The test equipment reqyired-for this test is described in Section 7 of ASTM D 1868.

4524 Test Procedure
See Section 25.4 of ASTM D 3032.

4525 Results

Report dimensions of specimen, type of ground electrode used, CIV, CEV, and test conditions, if other than ambient.
4,5.2.6 Information Required in Detail Specification

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

4.5.2.7 Precision Bias

See ASTM D 3032.
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4.5.3 Method 503, Im

453.1 Scope

pulse Dielectric

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

45.3.2 Specimen

See Section 13.5 of ASTM D 3032.

4533

See Sections 13.3 and 1

Test Equipment

34 of ASTM D 3032

45.3.4 TestProcedu
See Section 13.6 of AST|
45.3.5 Results

Report impulse voltage
4.5.3.6 Information R
Peak impulse voltage fo
4.5.3.7 Precision Bias
A minimum peak impuls|
454 Method 504, Ins
4541 Scope

This test is to be used
interest in high impeda

deterioration of other prZI;

4542 Specimen

e

M D 3032.

Ised.
bquired in Detail Specification

I test.

e voltage of 6.5 kV is recommended.

ulation Resistance

to determine the-insulation resistance of a finished wire specimen. In
ce circuits and*as a measure of quality control. Changes in insulation
perties.

sulation resistance is of
resistance may indicate

See Section 6.3 of ASTI

4543 Test Equipme

S

N 20292
| =gueiviey —n

nt

See Section 6.2 of ASTM D 3032. A measuring apparatus that can measure at least 40,000 MQ 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.

4544

Test Procedure

See Section 6.4 of ASTM D 3032. 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 D 3032.
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4545 Results

Report the measured resistance, the immersed length, and the calculated insulation resistance.
4546 Information Required in Detail Specification

Number and wire size of specimens.

4.5.4.7 Precision Bias

A minimum insulation resistance of 1000 MQ - 1000 ft, is usually desirable.

455 Method 505, Spark Test of Finished Wire Insulation

4551 Scope
This test describes a mathod for detecting defects in finished wire insulation with a spark-test.
4552 Specimen
See Section 13.10 of ASTM D 3032.
4553 Test Equipment

See Sections 13.8 and 13.9 of ASTM D 3032. A 60 Hz waveform may be used instead of a 3 kHz, if desired.
4554 Test Procedure
See Section 13.11 of ASTM D 3032.
4555 Results
Report frequency and amplitude of test signal:
45.5.6 Information Required in Detail Specification
Test signal frequency and amplitude.

4557 Precision Biag

\L H

A minimum test voltage 560V rmsisrecommended:

456 Method 506, Surface Resistance
4.56.1 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.

456.2 Specimen

See Section 7.3 of ASTM D 3032.
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4.5.6.3 Test Equipment
See Section 7.2 of ASTM D 3032.
456.4 TestProcedure

Section 7.5 of ASTM D 3032 shall be followed. The specimen shall be positioned in the test chamber so that the ends are
at least 1 in (25.4 mm) from any wall of the chamber.

456.5 Results

Report the DC potential and surface resistance values.

45.6.6 Information Required in Detail Specification
Number and wire size of specimens to be tested.
4.5.6.7 Precision Bias
A minimum surface resigtance value of 5 MQ - inch is usually desirable.
4.5.7 Method 507, Time/Current to Smoke

4571 Scope
This test is to be used tq determine the time and current at whichia finished wire specimen produces smoke.
4572 Specimen
A 12in (304.8 mm) length of size 16 or smaller wire.specimen shall be tested.
4573 Test Equipment

4.5.7.3.1 Isopropyl alcohol

4.5.7.3.2 DC constant current source

45.7.3.3 Black background

45734 Timer

45.7.3.5 Current meter
4574 Test Procedure

The wire specimen shall be pre-cleaned using a cloth dampened with isopropyl alcohol and then stripped of 0.5 in
(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 s, then 15 A for 30 s and continue
to increase current in 5 A steps every 30 s until there is evidence of smoke.
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4575 Results

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

end of the test.

45.7.6

Information Required in Detail Specification

Number and wire size of specimens.

45.7.7

Precision Bias

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

4.5.8 Method 508, Dr

458.1 Scope

The dry arc propagatiory
in an electrical arc env

Arc Propagation Resistance

ronment.

resistance test for wire provides an assessment of the ability’' 6f an insulation to prevent damage
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 in
general arc-propagation

This test method initiate]
propagation damage a
undamaged by the blad
electrical arc is re-ener
testing 20 AWG wires.
4582 Specimen

A test specimen shall b

bundle to be installed in
wire is required. Itis req

The use of other AWG wires may require modification to the test variables

itiation; therefore, this test method was selected as‘the standard test
resistance characteristics of an insulation.

ong the wires in contact with the bladexand by the extent of damag
b, This test also evaluates the ability of the insulation to prevent further a
pized. The power supply, test current{/circuit resistances and other var

b a bundle of seven wires and shall be of sufficient length, 14 in (35.6 cm
the test fixture. Fifteenbundles shall be required for a full test. A minimu
ommended that 20.AWG wire be used for this test.

nt
blade made from 6061-T6 aluminum material. Use a grit size 60 grinding

ben the blade. A typical abrader blade is shown in Figure 5. Use the
jure\7:

method to evaluate the

s an arc with an oscillating blade. The arc-propagation resistance is defined as the length of arc-

e to all adjacent wires
[c-propagation when the
ables are optimized for

) minimum, to allow the
m of 122.5 ft (37.3 m) of

wheel or 60 grit sanding
blade-sharpening fixture

may be ejected from the test specimen.

a stroke of 1.5in £ 0.12in (3.81 cm = 0.3 cm) at a frequency of 0.5 cps + 0.05 cps.

be made from 6061-T6 aluminum (see Figure 10).

A transparent screen to protect laboratory personnel from molten metal, UV radiation, and other debris that

An oscillating mechanism to which the abrader blade is connected. The oscillating mechanism shall provide

A test fixture that includes a test block to hold the wire at right angles to the abrading blade. The block shall

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 | (108 to 118 volts rms
phase-to-neutral at 400 Hz + 7 Hz).

4.5.8.3 Test Equipme

45.8.3.1 An abrader
belt to shar
shown in Fi

458.3.2

45.8.3.3

458.34

4.58.3.5

45.8.3.6 A mechanic

al stop constructed of stainless steel.
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V, or V) lacing tape or

45.8.3.7 SAE AS3320 - 7.5 (7.5 Amp) and appropriate protective circuit breakers (30 Amp typical).

4.5.8.3.8 Variable load and fixed load resistors.

45.8.3.9 Commercial Item Description (CID) from A-A-52080 through A-A-52084 (Type I, |
equivalent.

4,5.8.3.10 AS25281 plastic clamps, or equivalent.

4.5.8.4 Test Procedure

45.8.4.1 Preparation of a Bundle

Conduct a 2500 V Wet Dielectric test (or pass the wire through an impulse spark test set at 8KV,
accordance with the Wet Dielectric test procedure described in Test Method 510 before the ard
test is performed. Discgrd any failed sections of wire. Cut seven wire segments at least 14%in (35

on 100% of the wire in
propagation resistance
6 cm) in length for each

of the 15 bundles. Clean the cut wires using a cloth saturated with isopropyl alcohol. Sirip both énds of five of the seven

wire segments. Use these stripped ends for making electrical connections. These‘five wire s¢
Wires.” The two unstripped wire segments are the “Passive Wires.” Form the bundle by layi
straight and geometrically parallel. Assemble the wires to form the six-around<ehe configuration
D1 and D2 being the passive wires. Use lacing tapes defined in 4.5.8.3.9t0\hold the test bund
Figure 9. Clean the assembled bundle using a cloth saturated with isopropyl‘alcohol.

45.8.4.2 Bundle Installation

A test fixture shall be uged to hold the wire bundle in place perpendicular to the abrader blade.

test fixture are shown in
points on the fixture af
application of the abrads
Ensure that the active W

Figure 10. The wire bundle is clamped with SAE AS25281 plastic clam
a minimum distance of 6 in (15,24°cm). The clamp points are equid
br. The slide bolt allows the adjusting screw to move the holding plates s
ires A1 and B1 are parallel with'the top plane of the test fixture, and that t

egments are the “Active
ng the seven segments
shown in Figure 8, with
le together as shown in

Details of a suggested
Ds, or equivalent, at two
istant from the point of
ugly against the bundle.
ne passive wires D1 and

D2 are in complete confact with the base of the test fixture. The bundle must be restricted from noving while the abrader

blade is cutting wires A1
for various penetration d

and B1. The test fixture shall contain an adjustable mechanical stop, w
epths of the oscillating\blade.

4.5.8.4.3 Electrical Cpnnection

Connect the bundle to the power, supply and circuit resistance using the schematic circuit showr
one end of each active wire to_the-appropriate phase of the power supply as shown in Table 10.
7.5 (7.5 Amp) circuit brefaker and a circuit resistance (Rf) in series with each of the active wires. U
(Rf) values (£10%) shown.in"Fable 11. Connect the other end of the five active wires under test

hich may be set to allow

in Figure 11. Connect
Use an SAE AS3320 -
se the circuit resistance
to variable resistive (Ri)

loads. Adjust the resisfance (Ri) to limit the current flowing through each wire to 1.0 Amp + 0.}

P Amp. 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 Volts rms pha

se to neutral.
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45.8.4.4 Initiation of

[Test three bundles fof

reciprocating arm, or v
Figure 12). When instd
Adjust the mechanical s
times the radius of the
the point of contact with
longitudinal axis of the

operator from ejecting

abrader blade movemer

TABLE10 - 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 11 - CIRCUIT RESISTANCE

Test Number | Circuit Resistance (ohm) £10%
0.0
0.5
1.0
1.5

2.0

DB WIN|=

[est

each of the five circuit resistances]. Installthe oscillating mechan
prtical and horizontal precision linear ball slides (a suggested ball slide
ling the blade, make sure that the angled“side of the blade faces the p

vire. Close all circuit breakers. Apply,a load of 0.55 1b + 0.055 Ib (250 g

one wire. Adjust the blade to ensSure that the major plane of the blade

bundle. Apply the abrader blade on the test bundle. Position the protec
bbjects and UV radiation. ~Apply three phase 400 Hz power. Actuate

t to continue.

he following conditions*to conduct and complete the test.

hder cuts through A1 and B1 wires without tripping phase A1 or phase H
br movemenf._Disconnect the power.

he 1000~V Wet Dielectric test on wires A2, B2, C1, D1, and D2 in a
proegdure of Test Method 510. Record the number of wires that fail.
h(of,physical damage to each wire (including phase A1 and B1 wires) in in

sm, which may use a
apparatus is shown in
ower side of the circuit.

fop to ensure that the abrader blade pengtrates into the A1 and B1 wires a distance of 0.87 + 0.08

k 25 g) to the abrader at
ies perpendicular to the
ive screen to shield the
the abrader. Allow the

B1 circuit breakers, stop

cordance with the Wet
Measure and record the
ches.

disconnect the power. Perform tests as listed in 4.5.8.4.5.2.

45845 Useone of

4584.51 If the abr.
the abrad

458452 Conduct
Dielectric
total lengt

458453

458454

If a circuit breaker in any of the phases A2, B2, or C1 trips at any time during the test, stop the abrader and

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 min,
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.
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45.8.455 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.

4585 Results

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

45.8.6 Information Required in the Detailed Specification

Wire type and number of bundles tested.

45.8.7 Precision Biag

While this is a new tesf, numerous round-robin tests have been run to confirm the validity)of this procedure. However,
industry wide minimum fequirements have not as yet been established.

4—| m——  0.13 +0.02 inch . 1.6+0.1 inch

A

f
L 45 +2 degrees
/7 2.0+40.1 ing
=—— This side faces tha ¥
source of the power

—-| |-— 013 x82nch

_‘I.
1.85+0.10 ifch
_l,u"__ 45 +2 degrees ,J
:2/— This side faces the _] [_

source of the power

=

1.6+0.1 inch

|
=

=

_¥

FIGURE 6 - BLADE
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SCREW HOLE

N
v

DIRECTION OF SANDER MOTION
TO MINIMIZE FEATHER EDGE ON

ACTIVE PORTION OF ALUMINUM
BLADE.

A} 45 DEG.

O0.15 IN,

pestt————————————— 3.5 IN, MIN.————————p

[THREADED HOLE

P

z
IR = IR
FTr 3T

FIGURE 7 - ALUMINUM BLADE SHARPENING FIXTURE

LACING TAPE

FIGURE 8 - BUNDLE CONFIGURATION
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(.47-.53 in)

FIGURE 9 - BUNDLE TYING

- - 19.05t.:635MM (750 £ .025 INCH)

T T T T J\Aszszes CLAMP

PLACED HERE

AS25281 CLAMP
PLACED HERE

15,24 CM,(6 INCH) MINIMUM

ADJUSTABUE LIMITS OF —pm
MTEOCI;MNICI L\—'-l | ADJUSTMENT | ||
S
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B

l I % l I-‘—-——SL!DE BOLT

ADJUSTMENT SCREW

FIGURE 10 - TEST FIXTURE
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FIGURE 12 - BALL SLIDE BLADE FIXTURE
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459

459.1 Scope

Method 509, Wet Arc Propagation Resistance

The wet arc propagation resistance test for wire insulation 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, and may be further induced by water and other fluids

which create conductive paths.

It has been documented that results of an arc-propagation te

st 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 by dripping salt water over pre-damaged wires which creates a conductive path between
the wires. The arc-propagation resistance is defined as the length of arc-propagation damage along the wires after the

wet arc test is complete
evaluates the ability of

power supply, test currgnt, circuit resistances and other variables are optimized for testifig 20 A

other AWG wires may re
4592 Specimen

A specimen shall be a
required for a full test. A

] and by the extent of damage to all adjacent wires undamaged by the we
the insulation to prevent further arc-propagation when the electricalarn

bquire modification to the test variables.

pundle of seven wires approximately 8 to 16 in (20.3‘o 40.6 cm) in leng
minimum of 70 ft (21.3 m) of wire is required. It isrecommended that 20

nt

nt screen to protect laboratory personnelfrom molten metals, UV radiatig
ted from the test specimen.

peed, peristaltic pump or suitable‘other device and hypodermic needle or
ble to deliver the electrolyte solution at a rate of 100 mg £ 10 mg (0.00{
10 drops of 3% sodium chloride solution) to the test specimen. An alter

.

al device for supporting the test bundle in free air in a horizontal position.

te solution made*by dissolving 3% * 0.5% by weight of sodium chloride in

4593 Test Equipme
4.59.3.1 A transpare
may be ejeq
4593.2 Avariable §
should be ¢
minute (8 tg
is acceptab
45.9.3.3 A mechanid
4.5.9.3.4 An electroly|
45935 A three ph
20 KVA and
459.3.6 SAE AS332
4.5.9.3.7 Variable loa
45938

equivalent.

ase wye connector power supply, grounded at wye, derived from a rot

that @peets the voltage and frequency requirements of MIL-STD-704.

t arc test. This test also
c is re-energized. The
WG wires. The use of

th. Fifteen bundles are
AWG wire be used.

n, and other debris that

burette. The apparatus
85 0z + 0.00035 oz) per
hative means of delivery

distilled water.

ary machine of at least

u.

d and fixed load resistors.

pical).

Commercial Item Description (CID) from A-A-52080 through A-A-52084 (Type |, IV, or V) lacing tape or
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4594 Test Procedure
45941 Preparation of a Bundle

Conduct a 2500 V Wet Dielectric test (or pass the wire through an impulse spark tester set at 8KV) 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 8 to 16 in (20.3 to 40.6 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 will be
called “Active Wires.” The two non-stripped wire segments will be called “Passive Wires.” Using a sharp blade, cut a
square groove completely around (360 degrees) the insulation of two of the active wires at their midpoints to expose the
conductor taking care to not cut into the conductor strands. The width of the exposed conductor should be between
0.5mm and 1.0 mm (0.0197 in and 0.03941 in). Form the bundle by laying the seven wire segments straight and
geometrically parallel. Assemble the wires to form the six-around-one configuration shown in Eigure 13, with D1 and D2
being the passive wires. The two pre-damaged wires should be placed in the A1 and B1 positipns and care should be
taken to ensure that thgre is a longitudinal distance of 6.0 to 6.5 mm (0.2362 to 0.25607in) as|measured between the
stripped window and the¢ two exposed conductors. Use lacing tapes defined in 4.5.9.3,8.fo hold [the test bundle together
as shown in Figure 14. Clean the assembled bundle using a cloth saturated with isopropyl alcoho).

LACING TAPE

FIGURE 13 - BUNDLE CONFIGURATION
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459.4.2 Electrical C
Connect the test bundl
Connect one end of ea
AS3320 - 7.5 (7.5 Amp)
resistance (Rf) values (
resistive (Ri) loads. Adj
the test circuits with ap|
resistors (Rg) shall be {
rms phase to neutral.

AS4373 Revision C -40 -
6.0-6.5 mm
E——— |
5-1.0 mm (.235-.255 in)
(.02-.04 in)
Square grooves
T\ hw \ el
AR i > )= D)
\P el il I > )
T o cenfter B -
24—26—mm 24—26—rmm Squurc kol over
(.94-1.03 in) (.94-1.03 in) Clove. hitch
—— pe——
12-13 mm
(.47-.53 in)

FIGURE 14 - BUNDLE TYING

bnnection

th active wire to the appropriate phase of the“power supply as shown in
circuit breaker and a circuit resistance (Rf)'in series with each of the acti

propriate circuit breakers connected on the supply side of the test set
et so that the generator is delivering 10 t015% of its rated load at a vol

TABLE .12 - ELECTRICAL CONNECTION

e to the power supply and circuit resistance ‘using the schematic circtiit shown in Figure 15.

Table 12. Use an SAE
e wires. Use the circuit

t10%) shown in Table 13. Connect.the other end of the five active wirgs under test to variable
ust the resistance (Ri) to limit the curkent flowing through each wire to 1 Amp + 0.2 Amp. Protect

Up. The generator load
tage of 108 to 118 Volts

Wire Jdentification | 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 13 - CIRCUIT RESISTANCE

Test Number

Circuit Resistance (ohm) +10%

0.0

0.5

1.0

DB WIN|=

1.5

2.0
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45943 Initiation of
[Test three bundles for
draft-free location so tha
drops per minute. Pos
exposed conductor. Po
76 mm) above the sped
Close all circuit breakers

45944 Use one of

459441 If circuit

disconneq
with the V]
record thq
459442 If either p
identify th
continue

Circuit

Current

Resistors (Rf) CB Resistors (Ri}
A2 ﬁe‘
Generator Load
Resistors (Rg) ] Al I
TE Phase A ; = ﬁ*
RS I gt F ﬁ*
~LLL e B2 ﬁ*r
Phase B E i 2
L Al c1
Phase C
i
D2
N
N T
STFTTL
FIGURE 15 - ELECTRICAL CONNECTION
[est

each of the five circuit resistances.] Using the.mechanical supports, mg
t the wires with the exposed conductors are facing up. Adjust the flow of
ition the hypodermic needle to drop the electrolyte into the groove bety
sition the tip of the needle so that the vertical distance of the tip is betwee]
imen. Position the protective screen;te’shield the operator from ejecting
5. Allow the electrolyte to flow. Applythe three phase 400 Hz power.

he following conditions to conduict and complete the test:

breakers in any of the phases A2, B2, or C1 trip at any time during t
t power. Conduct a<1000 V Wet Dielectric test on wires A2, B2, C1, D1
Vet Dielectric procedure of Test Method 510. Record the number of wire
total length of physical damage to each wire (including phase A1 and B1

hase A1 orphase B1 circuit breaker trips at any time during the test, di
e phase\of‘the tripped circuit breaker. Wait 3 min. Reset the circuit br
e test. ~Continue the test for 8 h or until either phase A1 or phase B1 ci

unt the test bundle in a
the electrolyte to 8 to 10
veen the wires with the
n 2.0 and 3.0 in (51 and
objects or UV radiation.

ne test, wait 3 min and
, and D2 in accordance
5 that fail. Measure and
wires) in inches.

sconnect the power and
eaker, apply power and
cuit breaker has tripped
Conduct a 1000 V Wet

459443

459444

4595

h
twice. C,}\UTION: DO NOT RESET CIRCUIT BREAKER THAT TRIPS TWICE.
Dielectric[test 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.

If the conductor(s) of phases A1 and B1 wires erode without tripping phase A1 or phase B1 circuit breakers
(as may be indicated by an open circuit indicator), continue the test for a total of 8 h or until the conditions
noted in 4.5.9.4.4.1 or 4.5.9.4.4.2 occur. Conduct a 1000 V 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.

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

Results

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


https://saenorm.com/api/?name=dcf4ad3aa150c416bab8be2db9749fb4

SAE AS4373 Revision C

4596 Information Required in Detail Specification

Wire type and number of specimen bundles.

4.5.9.7 Precision Bias

This is a new method and round-robin testing to determine precision is in progress.
4.5.10 Method 510, Voltage Withstand (Wet Dielectric)

4.5.10.1 Scope

This test provides a methad to determine insulation integrity following any type of performance te

4.5.10.2 Specimen
See Section 8.3 of ASTM D 3032.
4.5.10.3 Test Equipmgnt
See Section 8.2 of ASTM D 3032.
4.5.10.4 Test Procedure
See Section 8.4 of ASTM D 3032.
4.5.10.5 Results
Report electrification time, voltage, and time of failure if failure occurs.

4.5.10.6 Information Required in Detail Specification

Performance testing preceding Voltage Withstand and maximum voltage applied.
4.5.10.7 Precision Bias
A test voltage of at leasf 2.5 kV isirecommended for 600 V or higher rated wire.

4.5.11 Method 511, Wire Fusing Time

45.11.1 Scope
This test is to be used to determine the time for an insulated wire to interrupt current in overcurrent conditions.
4.5.11.2 Specimen

Each specimen shall be a 12 in (305 mm) length of wire with the insulation stripped 0.5 in (13 mm) at both ends.
4.5.11.3 Test Equipment

4.5.11.3.1 DC constant current supply.

4.5.11.3.2 Timer.
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4.5.11.4 Test Procedure

The specimen shall be mounted so that its length is horizontally suspended in free air and not resting on any surface.
Using a DC constant current supply, apply 2.5 times the free air rated current. See Figure 3 of AS50881 for the free air
rated current. Measure the time to interrupt current (open circuit). The test shall be terminated after 5 min if no current
interruption occurs.

4.5.11.5 Results

Report test current and time to interrupt current.

4.5.11.6 Information Required in Detail Specification

Number and wire size of specimens.
4.5.11.7 Precision Bias
This method has not hagl the benefit of any round-robin testing to determine precision.
4.5.12 Method 512, Voltage Rating: TO BE DETERMINED

There is not currently an approved test under ASTM D 3032 that covers this‘requirement, but drgfts are being worked on
and the Task Group hag decided to await the issuance of the ASTM test:

4.6 Test Methods Grqup 600 - Environmental Tests
4.6.1 Method 601, Flgid Immersion

4.6.1.1 Scope
This test is to be used tq determine the effects of various fluids to the insulation on the wire specimen.
4.6.1.2 Specimen
Three 24 in (610 mm) wjre specimens shall be used for each test fluid.
4.6.1.3 Test Equipmgnt

4.6.1.3.1 Containers |arge‘enough to immerse to within 6 in (152 mm) of each end of the wire [specimen, for each fluid
in the fluid table'\below.

4.6.1.3.2 Quantities of each of the fluids selected from Table 14.
4.6.1.3.3 A micrometer or other device capable of measurement to 0.001 in (0.025 mm).
4.6.1.3.4 A device to remove the insulation off each end of the wire specimen.

4.6.1.3.5 A thermometer.
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46.1.4 Test Procedure

4.6.1.4.1 Each 24 in (610 mm) specimen, for each test fluid in Table 14, shall have its diameter measured and shall
then be immersed to within 6 in (152 mm) of each end for the time and temperature specified. During
immersion, the radius of bend of the wire shall be not less than 14 nor more than 35 times the specified
maximum diameter of the wire under test. Upon removal from the test fluid, the specimen shall be wiped dry
and then remain for 1 h in free air at room temperature. The diameter shall be measured and compared to
the initial diameter. The insulation shall be removed for a distance of 0.5 in (13 mm) from each end of the
specimen. The specimen shall then be subjected to the Bend Test Method 713 and Voltage Withstand (Wet
Dielectric) Method 510.

46.1.5 Results

Report the initial diametgr and the diameter after immersion; the time and temperature of immersipn and the results of the
Bend Test Method 712 @nd of the Voltage Withstand (Wet Dielectric) Test Method 510.

4.6.1.6 Information Required in Detail Specification
The wire size and the flJids to be used for immersion.
4.6.1.7 Precision Bias
This is a fluid and matenjal dependent test.

TABLE 14 - FLUID-TABLE

Test Temp | Test Temp | Immersion
Test Fluid °C °H Time (h)

a  MIL-L-23699,|Lubricating Oil, Aircraft Turbine, Engine, 48-50 118-122 20
Synthetic Bade

b  MIL-H-5606 (Jnactive for New Design), Hydraulic Fluid, 48-50 118-122 20
Petroleum Base, Aircraft Missile, and Ordnance

¢ TT-I-735, Isopropyl Alcohol 20-25 68-17 168

d MIL-DTL-5624, Turbine Fuel, Aviation, Grade JP-4 either or 20-25 68-17 168
MIL-T-83133,JP-8

e  MIL-A-8243, Anti-Icing and Deicing-Defrosting Fluid, undiluted 48-50 118-122 20

f  MIL-A-8243, Anti-lcing @and Deicing-Defrosting Fluid, diluted 48-50 118-122 20
60/40 (fluid/wpter) ratio

g MIL-C-43616] Cleaning Compound, Aircraft Surface 48-50 118-122 20

h  ASTM D 1153,Me&thyl Isobutyl Ketone (For use in organic 20-25 68-17 168
coatings)

i SAE AS1241, Fire Resistant Hydraulic Fluid for Aircraft 48-50 118-122 20

j  MIL-L-7808, Lubricating Oil, Aircraft Turbine Engine, Synthetic 118-121 244-250 30
Base

k  MIL-C-87936, Cleaning Compound, Aircraft Surface, Alkaline 63-68 145-154 20
Waterbase, undiluted

I MIL-C-87936, Cleaning Compound, Aircraft Surface, Alkaline 63-68 145-154 20
Waterbase, diluted 25/75 (fluid/water) ratio

m  TT-S-735, Standard Test Fluids; Hydrocarbon, Type | 20-25 68-77 168

n  TT-S-735, Standard Test Fluids; Hydrocarbon, Type Il 20-25 68-77 168

0 TT-S-735, Standard Test Fluids; Hydrocarbon, Type llI 20-25 68-77 168

p TT-S-735, Standard Test Fluids; Hydrocarbon, Type VII 20-25 68-77 168

g Dielectric-coolant fluid, synthetic silicate ester base, Monsanto 20-25 68-77 168
Coolanol 25 or equivalent

r MIL-G-3056, Gasoline, Automotive, Combat 20-25 68-77 168

s  MIL-PRF-87252, Coolant Fluid, Hydrolytically Stable, Dielectric 20-25 68-77 168
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4.6.2 Method 602, Fo

4.6.2.1 Scope

rced Hydrolysis

This test was developed for tape wrapped polyimide insulated wires and results may not indicate the hydrolytic stability of

other constructions.

4.6.2.2 Specimen

A 30 in (762 mm) specimen shall be used to run this test.

4.6.2.3 Test Equipment

4.6.2.3.1 PTFE or PTEE coated mandrels that are 6 times the diameter of the wire

4.6.2.3.2 0.51b(0.227 kg) weights capable of being attached to the wire insulation.

4.6.2.3.3 An air oven|capable of maintaining the rated temperature of the finished wire.specime
4.6.2.4 Test Procedure

4.6.2.4.1 Heat Conditioned Wire

4.6.2.4.1.1  Specimer| Preparation

Specimens shall be wr:
contact with the the ma
during oven aging.

46.24.1.2

specimens shall remai

allow to cool to room te
at least 2 in (5 cm) of €
allow to cool to room ter

Place the prepared spi:imens and mandrels into jan oven pre-heated to the finished wire's r

4.6.2.4.2 Uncondition

4.6.24.21  Specimer]

Procedurg

hpped 10 times around a 6X mandrel and. secured so that the specime
ndrel. After wrapping tightly, hang a 0.5.1b%(0.227 kg) weight to keep the

in the oven for 8 h. .Upon completion of the thermal conditioning, rem
perature. Immerse_the'specimens and mandrels into a 5% Saline solutig
ach end out of the'solution, for 672 h. Upon conclusion of the soak, remn
nperature. Perform a final Voltage Withstand (Wet Dielectric) test, Methoq

ed Wire

Preparation

Specimens shall be wra

contact with the mandrel.

46.24.2.2

n maintains continuous
vire against the mandrel

ated temperature. The
ove the specimens and
n at 70 °C (158 °F) with
ove the specimens and
510, at 2500 V AC.

Procedure

8n maintains continuous

Immerse the specimens and mandrels into a 5% Saline solution at 70 °C (158 °C) with at least 2 in (5 cm) of each end out
of the solution for 672 h. Upon conclusion of the soak, remove the specimens and allow to cool to room temperature.
Perform a final Voltage Withstand (Wet Dielectric) test, Method 510, at 2500 VAC.

46.25 Reslults

For the heat conditioned wire, report the time and temperature for heat conditioning. For both heat conditioned and

unconditioned wire repo

4.6.2.6

rt dielectric failure of the wire if any failure occurs.

Information Required in Detail Specification

Number of specimens and wire size to be tested.
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46.2.7
This test method has no
4.6.3 Method 603, Hu

4.6.3.1 Scope

Precision Bias

t had the benefit of any round-robin testing to determine precision.

midity Resistance

This test is to be used to determine the effects of humidity and temperature cycling on the wire specimen'’s insulation.

4.6.3.2 Specimen

A 52 ft (16 m) length of size 12 or smaller specimen of wire shall be tested

4.6.3.3 Test Equipme
4.6.3.3.1 A test cham
relative hun
content in
temperaturg
from the tim|
4.6.3.3.2 Distilled or ¢
4.6.3.4 Test Procedu

The specimen shall be

the values specified in 4
shut off. During the follq
of the 16 h period, heat
heating, 6 h at high tem
the end of the fifteenth

tested within 2 h for insU

4.6.3.5 Reslults

Report the insulation req

46.3.6 Information R

nt

ber capable of maintaining an internal temperature of 70 °C + 32C (158 °
idity of 95% + 5%. The test chamber shall be capable of being’sealed to
fhe test space. The heat loss from the chamber shallDbe sufficient
from the above specified operating temperature to 38.2€ (100 °F) or lowg
e of removal of the source of heat.

emineralized water shall be used to obtain the fequired humidity.
e

blaced in the test chamber and the temperature and relative humidity rai
.6.3.3.1 and maintained at such for,a period of 6 h. At the end of the 6 h
wing 16 h period, the temperatureshall drop to 38 °C + 3 °C (100 °F = 5
Shall be again supplied for a.2 hperiod to stabilize to 70 °C + 3 °C (158 °H
perature, 16 h cooling) shall;be repeated 15 times to extend the total timg
Cycle, the 50 ft (16.4 m)-center section of the specimen shall be remove
lation resistance in aecordance with Method 504.

istance in-NK-"1000 ft.

bquiréd in the Detail Specification

- + 5 °F) and an internal
retain the total moisture
to reduce the internal
br within a period of 16 h

5ed over a 2 h period to
period the heat shall be
°F) or lower. At the end
+ 5 °F). Thiscycle (2 h
of the test to 360 h. At
l from the chamber and

Number and wire size o

4.6.3.7

Qpp(‘impnc to be tested

Precision Bias

Lengths of less than 50 ft (16.4 m) will not produce reliable results.

4.6.4 Method 604, Weight Loss Under Temperature and Vacuum

4.6.4.1 Scope

This test is used to determine the weight loss from a wire specimen when subjected to vacuum and temperature. Some

preconditioning may be

4.6.4.2 Specimen

required.

A 24 in (610 mm) wire specimen shall be used for this test.
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4.6.4.3 Test Equipment

4.6.4.3.1 A chamber capable of 33 mm Hg and the temperature rating of the wire specimen for 384 h operation.

4.6.4.3.2 A device to measure the weight of the specimens.

4.6.44 Test Procedure

4.6.441 Each specimen shall be weighed.

4.6.4.4.2 If preconditioning is specified in the detail specification, then such preconditioning shall be performed.

46.4.4.3 When precanditioning is required the specimens shall he weighed again after completion of the
preconditionjing. The specimens shall be transferred to the chamber preset at thecvire's rated temperature.
As soon as|practical, the chamber pressure shall be reduced to 33 mm Hg. The_specimens shall remain in
this pressurg and temperature condition in the chamber for 384 h.

4.6.4.44 At the completion of this 384 h test, the specimens shall be removed from the chamber and weighed again
within 30 min.

4.6.45 Results

The initial weight, the W
weight loss value may H
the chamber shall be re

46.4.6 Information R

The number and wire si
4.6.4.7 Precision Bias
This test method has no
4.6.5 Method 605, Pr
With ever-increasing Ig

propellants, it is imprac
systems who use theseg

eight after preconditioning (if applicable), and therfinal weight shall be rg
e calculated. The preconditioning conditions((if applicable) and the temp
borted.

bquired in the Detail Specification

re of the specimens, the preconditioning parameters, and the chamber ten

t had the benefit of any.round-robin testing to determine precision.
ppellant Resistance
cal and federal regulations for handling corrosive, toxic, and/or explo

ical for.non- government laboratories to perform this type of test. The 1
propellants have their own propellant tests, and they report that they a

and cables away from

reas(in their missiles where even accidental spillage may have had come
wires and cables. As a i i ' j

bported. The applicable
erature and pressure of

nperature and pressure.

sive materials such as
nanufacturers of missile
SO routinely route wires
in contact with installed

Method 606, Weathering Resistance

This test is to be used to determine the effects of UV light and condensation exposure to the insulation on the wire

46.6

4.6.6.1 Scope
specimens.

4.6.6.2 Specimen

A 36 in (914 mm) wire specimen shall be used for this test.

4.6.6.3

46.6.3.1 AUVlightc

Test Equipment

hamber per ASTM G 53 requirements.
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4.6.6.3.2 Chamber capable of condensation exposure per ASTM G 53 requirements.
4.6.6.4 Test Procedures

This test shall be conducted by following ASTM G 53 for operating ultra violet (UV) light and water exposure apparatus.
Use the following parameters for UV and condensation cycling:

a. 8hUVvat70°C+3°C (158 °F +5 °F) =1 cycle
b. 4 h Condensation at 40 °C £ 3 °C (104 °F £ 5 °F)
Perform 120 cycles of UV and condensation exposure. Remove the specimens after 120 cycles and subject them to the

Bend Test Method 712 and the Voltage Withstand (Wet Dielectric) Test Method 510. Insure wire portion exposed to UV
is in flex area.

46.6.5 Results

Report any cracking or|splitting and any visible changes to the insulation or markings  and the results of the Bend and
Voltage Withstand Testg.

4.6.6.6 Information Required in the Detail Specification
Number and wire size of the specimens to be tested.
4.6.6.7 Precision Bias
This test method has not had the benefit of any round-robin testing to determine precision.
4.6.7 Method 607, Wicking

4.6.7.1 Scope
This test is applicable only for multi-layered_orioverbraided wires. This test is to be used to detérmine the length of dye
travel within or between layers of insulation’ and to determine dye travel in overbraided wire. | It is not applicable for
determining wicking of fluids in the conductor.

4.6.7.2 Specimen

The specimens to be tested shall be 4 in £ 1/16 in (102 mm + 1.6 mm) in length with square-cut ends.

4.6.7.3 Test Equipment
4.6.7.3.1 A container to hang the specimens into a depth of 2 in (51 mm).

4.6.7.3.2 A quantity of standard dye solution sufficient to meet the requirements of 4.6.7.4. The dye solution shall be
prepared as follows:

a. Ethyl Alcohol: 30 ml

b. Rhodamine B dye: 0.02 g
c. Aerosol OT: 3 ml

d. Distilled water to make 2 L

The dye shall be dissolved in the ethyl alcohol before adding to the water. The solution shall be kept stoppered and a
fresh solution shall be prepared every 30 days. A new portion of the solution shall be used for each test conducted.
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4.6.7.3.3 A sharp blade to remove the wire insulation.
4.6.7.3.4 Aclean dry lint free cloth.

4.6.7.3.5 AUV light source.

4.6.7.3.6 A scale capable of measurement to 1/16 in.
4.6.7.4 Test Procedures

Wicking of the dye shall

4.6.7.41  Multi-layer

be determined as follows:

Nire

The specimen shall be
an open container and
dye solution and the su

from the solution, the specimen shall be observed under ultraviolet light to determine’do the nea

distance the dye solutid
dissected away with a s

4.6.7.4.2 Overbraideq

Repeat immersion and
overbraid only.
4.6.7.5 Results

Report the distance tra
tested.

4.6.7.6 Information R
Number and wire size o
4.6.7.7 Precision Bias
This test can be used fo

4.7 Test Methods Grg

blaced upright with the lower 2 in (51 mm) of its length immersed inthe'd
chall be left for 24 h at room temperature in a draft free area. It shall th
[face of the insulation shall be wiped with a clean, dry, lint freeccloth. Wi

n has traveled in any part of the insulation by wicking action. The laysg
harp blade, working from the upper end of the specimento facilitate obser

Wire

UV observation but determine the wicking aetion, if any, to the neares

eled by the dye solution by either 4.6.7.4.1 or 4.6.7.4.2 depending upo
bquired in the Detail Specification

the specimens to-be/tested and which procedure to use.

I design-evaluation or process control.

up. 700 - Mechanical Tests

ye solution (4.6.7.3.2) in
en be removed from the
thin 5 min after removal
rest 1/16 of an inch, the
rs of insulation may be
vation.

t 1/16 of an inch in the

n the type of wire being

4.7.1 Method 701, Ab

A test method for the abrasion resistance of wire has not been included in this standard.

rasion

It has been shown that no one

test can reproduce the various conditions of abrasion that can occur in an aerospace vehicle. The various tests that have
been tried over many years have shown poor reproducibility.

4.7.2 Method 702, Co

4721 Scope

Id Bend

This test is to be used to evaluate a wire specimen's resistance to cracking at low temperatures while being wrapped

around a mandrel.
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4.7.2.2 Specimen

A 36int 1/2in (914 mm £ 13 mm) specimen shall be used in this test.

the specimen around a mandrel.

A rotatable mandrel for installation into the above chamber.

A sharp blade to remove the specimen insulation.

A chamber capable of maintaining -65 °C + 3 °C (-85 °F + 5 °F) and allows mechanical access for wrapping

t sufficient to hold the specimen taut on the mandrel.

4.7.2.3 Test Equipment
47231
47232
47233
4.7.2.3.4 A test weigh
4.7.2.4 Test Procedure

One end of the specim
weight sufficient to hold
a handle or control loca
3 °C (-85 °F £ 5 °F) f
temperature, the specin

of turns, around the mandrel without opening the chamber. The bending.shall be accomplished a
tion of this test the specimen shall be removed from the cold box and flom the mandrel without

+ 1 rpm. At the compld
straightening. Allow th
insulation. Allow specir
(25.4 mm £ 3.2 mm) frd
with the bent portion sul

4.7.25 Reslults

Report any cracking or the results of Method 510 - Voltage Withstand as required.

4.7.2.6 Information R
Number and wire size o
4.7.2.7 Precision Biag

This test can be used fo

en shall be secured to the rotatable mandrel in the cold chamber and t
the specimen taut on the mandrel. Provisions shall be made for rotating t
ed outside the chamber. The specimen of wire and thédmandrel shall be
pr 4 h. At the end of this period and while both-mandrel and specin
en shall be wrapped helically, for its entire length:orfor 20 turns, whiche

b specimen to return to room temperature.\. The specimen shall be ex3
hen to return to room temperature and.then remove the insulation for a
m each end of the specimen and subject the specimen to Method 510 -
merged.

bquired in the Detail Specification

specimens t6:be tested and mandrel size and weight required for each wj

he other end to the test
he mandrel by means of
conditioned at -65 °C *
hen are still at this low
ver is the lesser number
t a uniform rate of 2 rpm

mined for cracks in the

distance of 1 in = 1/8 in
Voltage Withstand Test

re size and type.

I design evaluation or for process control. Mandrel sizes and weights will Tiffer for each.

Method 703, Dynamic Cut-Through

This test is to be used to evaluate the resistance of the insulation of a wire specimen to the penetration of a cutting

4.7.3

4.7.3.1 Scope
surface.

4.7.3.2 Specimen

The specimen shall be 18 in (450 mm) in length for this test.
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4.7.3.3 Test Equipment

See Section 22.2 of ASTM D 3032 for the necessary equipment to perform this test. For the elevated temperature test,
the cut through apparatus must be fixed inside the test chamber so that the test can be performed without disturbing the

thermal environment. The standard cutting edge shall be a 20 ml diameter sewing needle.

4734
See Sections 22.4 throu
4.7.3.5 Reslults

Report the force to cut-t

Test Procedure

gh 22.5 of ASTM D 3032 for the test procedure.

hrough each specimen and the temperature of the test

4.7.3.6 Information R

Number and wire size o

4.7.3.7 Precision Biag

This method has not ha

NOTE: ASTM D 3032
considered for
specification shg

4.7.4 Method 704, Fld

474.1 Scope

This test is used to dete

determine the number g
to more accurately pred

4.7.4.2 Specimen
The specimens shall be

NOTE: Prior to testing,
eliminating the 4

4.7.4.2.1

bquired in the Detail Specification

the specimens to be tested and test temperature.

i the benefit of any round-robin testing to determine precision.

states that precision for this test is not yet ‘known and that optional
different sizes of wires. If other cutting edgés are used they should b
pet.

x Life

f flex cycles to catastrophic failure, which will be used for the baseline va
ct the number of cycles' when conductor strand breakage can begin.

size 22 wires prepared in accordance with 4.7.4.2.1 and 4.7.4.2.2.

checkdhe dielectric strength of the insulation on each specimen. Use test
h-soak. Discard and replace all specimens that fail.

cutting edges may be
e covered in the detail

rmine the ability of insulatédwire to withstand repeated mechanical flexing. Step 1 procedure is to

ue for step 2. Step 2 is

method 510 of AS4373,

Step 1, Flex to Failure

Six 18 in specimens are required. Attach a Number 10 ring tongue terminal to one end of each specimen, be sure the
terminal is attached to the conductor only. The terminal is used to attach weights to the specimens under test.

47422

Twelve 18 in specimens

Step 2, Predetermined Number of Cycles

are required. Specimens are to be prepared as described in 4.7.4.2.1.
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4.7.4.3 Test Equipment

Construct the test fixture as shown in Figure 16. The PTFE coated mandrels shall have a diameter approximately six
times the outer diameter of the wire specimen. The flex arm shall rotate +90 degrees from vertical; a total of 360 degrees
of motion constitutes 1 cycle. Flex rate shall be 25 to 30 cpm. Weights having a total minimum value of 4.0 Ib shall be
attached to the conductor of the specimen and placed between the guide rods which are used to eliminate weight swing.

A\ 002>A+B>.001
/2\ .063>C+D>.031

Flex Arm ——-—>| ://_,J

-90.00°

Axis of
Rotation for
Flex Arm

Teflon Coated
Mandrels
LA A
' } A |
B B
B — j[«—
Section A-A A
Guide \O O_“
Rods 4 o)
[ O
Weight KI a [
Loaded on Cc—sle
Conductor
D — e+

Secton BB /A\
FIGURE 16 - FLEX LIFE TEST SETUP
4.7.4.4 Test Procedure
47441 Step 1, Flex to Failure

Install the specimen in the fixture, attach the weight and flex at 25 to 30 cpm. Flex until complete separation of insulated
wire occurs and the weight drops (catastrophic failure).
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47442 Step 2, Predetermined Number of Cycles

Using the baseline established from Step 1, Step 2 specimens shall be tested in sets of two with increasing number of flex
cycles. Perform the cycle testing on the twelve specimens by installing the specimens in the fixture, attach the weights
and flex at 25 to 30 cpm. Flex for the specified number of cycles unless catastrophic failure occurs first.

The first 2 specimens shall be cycled to 50% of the baseline established by Step 1. Stop the test, remove the specimens
from the fixture and examine each specimen by removing the insulation in the area of flexure, count and record the
number of broken strands

Continue this process increasing the cycles by 10% on two each of the remaining specimens (e.g., 60% 70% 80% 90%)
of the baseline value. More than two specimens may be tested at one time provided the cycling can be halted periodically
to remove the next specimens for examination.

4745 Results
47451 Step 1, FleX Until Failure

Record the number of ¢ycles to failure for each specimen. Establish the baseline”for Step 2 testing by determining the
average number of cyclé¢s to failure of the specimens tested.

47452 Step 2, Pregetermined Number of Cycles
Describe and/or photogfraph the condition of each specimen at the point of flexure. Note the cqndition of the insulation
and record the number| of broken strands of the conductor for each specimen. Note any catastrophic failures and the
number of cycles when pccurred.

4.7.4.6 Information Required in the Detailed Specification

The value of the weight (recommend 20% of the breaking strength) to be used for each gauge size tested, shall be
provided, if other than wire size 22 is to be tested.

4.7.4.7 Precision Bias
This procedure does nof have the benefit'of round-robin testing.

NOTE: This test methgd was developed to better define when flexing causes strand breakage in the conductor as
catastrophic failure aloné.ecan be misleading.

4.7.5 Method 705, Inqulation Tensile Strength and Elongation

4751 Scope

This test is to be used to produce tensile property data for process control purposes of extruded electrical insulation.
4,752 Specimen

See Section 17.3 of ASTM D 3032 for specimen preparation.

As a suggestion for insulated wire constructions whose conductor is smaller than 12 mm? (6 AWG), the test specimen
shall consist of a length of the entire section of the insulation with the conductor removed. A method for removing the
conductor from the finished wire specimen is to circumferentially sever a 4 in segment of insulation from the center of a

24 in specimen. Then slowly elongate the conductor beyond its point of elasticity. Cut the conductor and remove the
unstressed segment of insulation.
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4.7.5.3 Test Equipment

See Section 17.2 of ASTM D 3032 for test apparatus.

4754 Test Procedure

See Sections 17.4 through 17.5 of ASTM D 3032 for the test procedure. The jaw separation shall be 1 in £ 0.1 in and the
jaw separation speed shall be 2 in + 0.2 in per minute. If the jaw separation must be adjusted to allow for extensometers,
the jaw separation speed shall be adjusted to maintain the same strain rate.

4755 Reslults

Report rate of jaw separation, tensile strength, and elongation

4.7.5.6 Information Required in the Detail Specification

Rate of jaw separation, minimum allowable tensile strength and elongation, temperature of the test, any special
conditioning requiremenits, number and wire size of specimens to be tested.

4.7.5.7 Precision Bias
Reference ASTM D 412 for the precision of this test. It should be noted that a variance of £10 t¢ 20% from the average
value is typical for this| test, and that different materials will typically:-have higher or lower variances that cannot be
predicted in advance of the test.

4.7.6 Method 706, Ngtch Propagation
4.7.6.1 Scope

This test is to be used tp determine the susceptibility, 6f finished wire to withstand notching or nicking without propagating
the notch completely thrpugh the insulation to the conductor.

4.7.6.2 Specimen
A 6 in (150 mm) specimgn shall be used for this test.
4.7.6.3 Test Equipmgnt

4.7.6.3.1 A notching tool asddescribed in Figure 17.

4.76.3.2 A 6X mandreHorwrapping-of the specimen-
4.7.6.4 Test Procedure

A notching tool shall be built for each of the notch depths required. Use the tool to notch a 6 in (150 mm) specimen.
Wrap and reverse wrap the entire specimen around a 6X mandrel. Visually examine the specimen at the end of each 10
cycles to detect when the notch penetrates to the conductor. The wrap and unwrap cycle shall continue until the
conductor has been exposed (failure) or until 100 cycles have been completed. The number of cycles to failure shall be
recorded.

47.6.5 Results

Report the number of cycles to failure and the notch depth for each failure.
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Remove This

Portion T ] t
r 0 < 5
.5
Blade Dimensions Are v l
Not Critical
« 1.512 >

Make Test Tools As Shown Below, Being Extremely
Careful Not Tc Damage Any Portion of Razor Blade

Edge.
Front View gide
« 2.2 >
: HEH
Drill Appropriate T
Holes For 8-32 L O’

1N
L

Round Head Screws @

3/1 Cut and Measure—>
T | In This Area

3/16"

@JT 1

On _2nd) 3rd, 4th,
and/ 5th Tools

These Surface To Brotrusions are to
Be Critically be (respectively)
Machined .002”,.003",.004”, and
AN R ggi;” All Measured To %
Use 1/4" ______L P e | ’ ’
Steel ' H I l
HE H— Center Blade Between
1—|:,—, L-!:—r Holding Blocks. Adjust
S_T Razor Blade Protrusion
Lock Nut To .001 * .0001".
Measuring At Discrete
all Tolerances Are BOttOm Points Along The Portion
+.001" Except As 0f the Blade To be used
Noted. In the Notching Procedure.

FIGURE 17 - NOTCHING TOOL
4.7.6.6 Information Required in the_Detail Specification
Number and wire size of the specimens to be tested and notch depth(s).

4.7.6.7 Precision Biag

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

NOTE: With some constructions it may be difficult to visually detect the conductor, 10X visual magnification may be used.
4.7.7 Method 707, Stiffness and Springback

4.7.7.1 Scope

This test is used to generate data for comparison between specimens using the same stiffness and springback apparatus.
Stiffness and springback affect harness manufacturing, harness and cable installation, and maintenance operations.
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4.7.7.2 Specimen

An 8 in (203 mm) finished wire specimen shall be used for this test. The specimen shall be straightened prior to testing to
remove the majority of curvature from storage on the supply reels.

4.7.7.3 Test Equipment

4.7.7.3.1 An apparatus consisting of a pivoting arm mounted in the center of a scaled plate shall be fabricated
according to Figures 18 and 19.

Top Vview
p € Notes:
of Hub . .
1 Bearing Must Allow Unrestricted-Motion
2. Point ‘B’, Where Cable Emerges Fropn
Hub, Must Be On Pivot Arm Axigl Of
Rotation
3. Hole Through Hub At ‘B’ Sheuld Be
Slightly Larger Than Wire.Specimen
4. Hub Is Mounted On Centet/\Of Base Plate
So That Hole Axis Is Aligned With po
- J— DEG Mark And Flat _On“Hub Faces The|Mark
Wire] I
Specjimen Directed
Toward
90° Mark
+— Torque
Meter/Wrench Span
Selector
_ Side
Pivot -Arm Vi
Bearing \ —> O 1ew
\\\, ™~
To r//Hub
] Spade
Weight
Wire Specimen Lug
aEp— e
T

7.0 Inches >
(178mm)

>

Base
Plate

FIGURE 18 - TEST FIXTURE FOR STIFFNESS AND SPRINGBACK TEST
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16
Inches

s

7 Inch

Incheg

IA

16 Inches gl

FIGURE 19 - STIFFNESS AND SPRINGBACK TEST FIXTURE BASE PLATE

4,7.7.3.2 A torque meater/wrench.
4.7.7.3.3  Alligator clig and string orteguivalent.

4774 Test Procedufe

The test fixture shall be |placed on a flat surface with the edge of the plate on the side of the wire $pecimen exit point from
the hub located next tola-clear vertical drop The span selector shall be adjusted for the desired length of bend. The
pivot arm shall be rotated to the 90 degree position (at rest location). One end of the wire specimen shall be terminated
with a spade lug. The non-terminated end of the wire specimen shall be routed through the hole in the test fixture hub.
The spade lug shall be attached at the base of the span selector. A weight as listed in Table 15 shall be attached to the
non-terminated end of the wire specimen using an alligator clip and string. The weight shall be hung over the edge of the
plate such that the wire specimen and string are directed along the same radial line as the hole in the hub.

TABLE 15
Wire Size Weight (Ib) Weight (kg)
22 1.0 0.45

26 0.5 0.23
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Using the torque meter, slowly rotate the pivot arm to the 0 degree position. The maximum torque value observed during
the bending is the stiffness. The pivot arm shall be held at the 0 degree position for about 10 s. While holding the arm,
the torque meter shall be removed. While maintaining finger contact with the arm, the arm shall be allowed to slowly
rotate back toward the 90 degree position due to any tension in the wire specimen. Allow 10 s after springback action
stops. The indicated angle is the springback.

4.7.7.5 Results

Report the torque needed to pull the specimen through the 90 degree bend and the degrees of springback.

4.7.7.6 Information Required in the Detail Specification

Number and wire size of the specimens to test and span selector length

4.7.7.7 Precision Biag

This is a new method that has not had the benefit of any round-robin testing to determine pfecision. Limited testing
indicates the following Will bias comparison test results:

a. Different conductor fonstructions (unilay, concentric), materials (copper, aluniinum, alloy, plat|ng), sizes (i.e., 22 AWG
versus 24 AWG), arjd different conductor stranding.

b. Different wall thickness of insulating material.

c. Different span seleftor settings (the shorter the span the more pronounced the performapce difference between
constructions).

4.7.8 Method 708, Mandrel and Wrapback Test
4.7.8.1 Scope
This test is to be used fo determine whether a specimen will crack when wrapped upon itself or [around a mandrel. The
wrapback test has been used for process control purposes with wires insulated with PTFE to dgetermine the degree of

sintering of the insulation.

4.7.8.2 Specimen

Use a 12 in (305 mm) [finished wife specimen for the wrapback test and a 12 in (305 mm) plus the additional length
required for winding onJhe mandrel for the mandrel test.

nt

4.7.8.3 Test Equipm
4.7.8.3.1  An air oven capable of maintaining the specified temperatures and tolerances.

4.7.8.3.2 Test mandrels as called out in the Detail Specification.

4.7.8.4 Test Procedure

4.7.8.41 Wrap Back Test

This test applies to wire sizes 10 through 30. The 12 in (305 mm) specimen shall be bent back on itself at the mid-portion
on a radius not less than the radius of the wire. One end of the specimen shall be wound tightly around the other end as
a mandrel for a total of four close turns and placed in an elevated temperature oven for a time period as specified in the

Detail Specification (see Figure 20). After removal from the oven, the specimen shall be examined visually, without the
aid of magnification, for cracks.
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4.7.8.4.2

FIGURE 20 - WRAP BACK TEST

Mandrel Test

This test applies to wire sizes 0000 through 8. The specimen, with a length of 12 in (305 mm), plus the additional length
required for winding on the mandrel, shall be wound tightly for two close turns around a mandrel diameter and

temperature as specifig]
middle portion of the sy
removed from the mand
Method No. 510.
47.8.5 Results

Report any cracking off
47.84.2.
4.7.8.6 Information R
Number and wire size
mandrel diameter and tdg
4.7.8.7 Precision Biag

The wrapback test has
than PTFE.

479 Method 709, Wiinkle Test

4791 Scope

This test is to be used t
is applicable only to wirg

4.7.9.2

d in the Detall Speciiication. The winding shall be accomplished many
ecimen so that 6 in (152 mm) of each end shall remain straight. The
rel without unwinding, examined visually for cracks, and subjected;to the

the insulation. Report the Voltage Withstand Test{results for the Ma

equired in the Detail Specification

of specimens to be tested, temperature\and time at temperature for t
st temperature for the Mandrel Test.

hot had the benefit of round-robin testing to determine its suitability for in

b evaluate the quality of insulation application and the ability of the insulat
sizes 10 and smaller.

Specimen

ally and shall be in the
specimen shall then be
Voltage Withstand Test

ndrel test of Procedure

ne Wrapback Test, and

sulating materials other

on to resist wrinkling. It

The test specimen shall
4.7.9.3 Test Equipme
4.79.3.1 Adeviceto
47932
4794

Bend the wire specimen

be a 12 in (305 mm) length of finished wire.
nt

provide 3X magnification.

Steel mandrels sized appropriately for the specimens tested.

Test Procedure

one full turn around the mandrel as specified in Table 16.
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The wire specimen shal
removal from the mandr]

4.79.5 Results

Report wrinkling for eac
4.7.9.6 Information R
Number and wire size o
4.7.9.7 Precision Bias
This is a process contro
4.7.10 Method 710, Dy
4.7.10.1 Scope

This test shall be used
applicable for braided w|

4.7.10.2 Specimen

A 6 in (152 mm) finisheq

TABLE 16
Mandrel Mandrel
Wire Size Size
Size inch mm
24-30 1/8 3.2
22 3/16 4.76
20 1/4 6.4
18 5/16 7.9
16 3/8 9.5
14 1/2 12.7
12 3/4 19.0
10 1.0 254

then be examined at 3X magnification for wrinkles. It may be examined
el leaving the coil intact.

N specimen tested.

bquired in the Detail Specification

specimens to be tested.

test.

rability of Wire Manufacturer's Color and/or Identification

to evaluate the~durability of color/markings applied to the wire for c
re constructions.

wire'specimen shall be used.

on the mandrel or after

pding. This test is not

4.7.10.3 Test Requiren

4.7.10.3.1

an
T

1
TOTTC

The marking durability test fixture shall be designed to hold a 6 in (152 mm) specimen of finished wire firmly

clamped in a horizontal position with the upper longitudinal surface of the specimen fully exposed. The
durability apparatus, such as the GE Scrape Abrader Apparatus or equivalent, shall be capable of rubbing a
small cylindrical sewing needle, 0.025 in + 0.002 in (0.63 mm £ 0.05 mm) in diameter, repeatedly over the
upper surface of the wire. The longitudinal axis of the needle and the specimen must be at right angles to
each other. A weight affixed to a jig above the sewing needle shall control the weight normal to the surface of

the insulation.

A motor-driven, reciprocating cam 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 length of the
stroke shall be 3/8 in (9.5 mm) and the frequency of the stroke shall be 120 strokes (60 stroking cycles) per

minute.

4.7.10.3.2 After each test the sewing needle should be examined for wear and replaced if worn.
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4.7.10.4 Test Procedure

NOTE: The 0.5 Ib (0.227 kg) weight and the 250 strokes (125 cycles) stated in this procedure are default values if none
are provided in the Detail Specification.

In performing the test, the specimen shall be mounted in the specimen clamp and a 0.5 Ib (0.227 kg) weight shall be
applied through the abrading sewing needle to the colored or marked surface. The counter shall be set at zero and the

drive motor started. The specimen shall be subjected to 250 strokes (125 cycles) and shall then be examined.

If a

continuous line of solid color insulation coating or of the stripe, band, or printed marking, as applicable, has been removed
or obliterated by the needle, the specimen shall be considered failed. Three specimens shall be tested from each
specimen unit and failure of any specimen shall constitute failure of the specimens unit.

4.7.10.5 Results

Report any specimen th
4.7.10.6 Information R
Number and wire size o
4.7.10.7 Precision Bias
This is a process contro
4.7.11 Method 711, Du
4.7.11.1 Scope

This test is used to de

bt fails.
bquired in the Detail Specification

specimens to be tested.

test. The surface finish on the sewing needle may- affect the results of thi

rability and Legibility of Wire Installer's Identification

installer. The test will gfso determine if the marking (process can chemically or physically deg

Aerospace Vehicle Wiri
wires: “the characters §
of the wire.”

4.7.11.2 Specimen

Specimens shall be long
(92 cm) of specimen pe

4.7.11.3 Test Equipme

ng Specification, AS5088T,imposes the following requirements upon i

) enough te.be properly processed by the marking machines of choice. A
fluid in.the‘immersion test (1 set). Four specimen sets are required.

nt

termine the capability of finished-insulated wire to be legibly and perrl
r

5 test.

anently marked by the
de the insulation. The
lentification marking on

hall be legible and permanent and the method of identification shall not impair the characteristics

llow, as a minimum, 3 ft

4.7.11.3.1
4.7.11.3.2 Test Fluids
4.711.3.3
471134
4.7.11.3.5 Heat Aging
4.7.11.3.6

4.7.11.3.7

Wire Marking Machines designed for marking wire insulation

Test-Fluid Heating Apparatus

Ultraviolet/Condensation Chamber

Oven

Abrasion Tester (General Electric #51204061, Wellman #31581238G1 or Equivalent)

Wet Dielectric Test Apparatus
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4.7.11.4 Test Procedure

4.7.11.4.1

Wire Marking

Mark all specimens with repeated groupings of an alphanumeric character string using the marking system according to
the governing process standard, or according to the equipment manufacturer’'s operating instructions if there is not a
process standard. The print string must include a minimum of six different alphanumeric characters. Special marks such
as bar codes may also be made. Gaps between groups of marks shall be no longer than 3 in (7.6 cm). Any necessary
curing shall be performed as part of the marking process.

4.7.11.4.2 Visual Examination of Marking

A marked test specime

n shall be wiped with a soft, lint-free cloth, placed flat on a work surfac

and visually examined

from a distance of 15 in
aided eye). A light sou
examination only, a ma
insulation or conductor.

4.7.11.4.3 Abrasion Dy

All specimens shall be

fixture (Figure 21) will
through the needle to th
The specimen shall be

+ 2 in (38 cm £ 5 cm) without additional magnification (other than what
rce shall be used which can provide an ambient nominal illumination of
hnification of between 6 and 10 times shall be used to inspect for‘any mg

rability

mounted in the specimen clamp of the scrape abrasion/tester so that thg
ake contact with the mark. A weight of 500 g, including the weight of th
e identification marking. The abrading needle shall be 0.025 in + 0.002 i
ubjected to 125 cycles (250 strokes). Performya visual examination in ac

The specimens shall then be divided into three groups or four groups' if the weathering resistanc

test specified in 4.7.11.4
4.7.11.4.4 Thermal Ag

Specimens shall be the
4.7.11.4.2 and, if requird

4.7.11.4.5 Fluid Immer
One 3-ft (1 m) specimer
mark shall be immersed
if required in the detalil

abrasion durability test i

4.7.11.4.6 Weathering

.4 through 4.7.11.4.7 requires one group:of specimens.

ng

mally aged for 166 h at rateditemperature. Perform a visual examination

sion

of each type of mark shall be immersed in the first fluid. A second 3-ft s
in the second-fluid, and so on. Perform a visual examination in accorda
specification; a marking contrast examination in accordance with AS437
N accordanee with 4.7.11.4.3.

Resistance

is normally used for the
B0 ft candles. For initial
chanical damage to the

abrading needle of the
fixture shall be applied
(0.064 cm % 0.005 cm).
rdance with 4.7.11.4.2.
test is specified. Each

test in accordance with

d in the detail specification; a'marking contrast examination in accordance with 4.7.11.4.8.

pecimen of each type of
hce with 4.7.11.4.2 and,
3 Method 1001 and an

When required by the detail specification, specimens shall be subjected to weathering resistance tests per ASTM G 53.
Specimens shall be subjected to 14 cycles of exposure to ultraviolet light and condensation. Each cycle consists of 8 h of
UV exposure at 63 °C followed by 4 h of condensation at 400 °C. Perform a visual examination in accordance with
4.7.11.4.2 and, if required in the detail specification, a marking contrast examination in accordance with AS4373 Method

1001.
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clamps closed
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Notes:
) Dimensions in inches.
D) Dimensions shown are minimum

FEIGURE 21 - CLAMP DEVICE FOR PRINT DURABILITY TEST

4.7.11.4.7 Wet Dielecttic

Perform the wet dielectric test per ASTM D 3032 Section 5, except that a minimum voltage of 2.5 KV, 60 Hz, shall be
applied for 1 min. Voltage shall be ramped up and down at a 500 V/s rate.

4.7.11.5 Results

Determine if the characters remain legible after the abrasion durability test. There shall be no continuous line of erasure
or obliteration through the marking. Record results. Note if any visible degradation has occurred, if the mark is still
readable, if the mark is totally obliterated, etc.; if the bar code is used, report whether the bar code remains machine
readable. Note that on small gauge wire, even fresh alphanumeric characters may be difficult to read. Report the results
of each specimen on the wet dielectric test (pass or fail).

4.7.11.6 Information Required in the Detail Specification

4.7.11.6.1 Wire type and size to be marked.
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47.11.6.2
specified.

4.7.11.6.3
each fluid.

4.7.11.6.4
4.7.11.6.5
4.7.11.6.6

4.7.11.7 Precision Bia

Marking process to be tested.

Test to be performed and sequence of testing, if different then as specified herein.

If special marks such as bar codes are to be tested, this must also be

Fluids to be used in immersion test. Fluid temperature and duration of immersion must also be specified for

Weathering Resistance test is optional. Its inclusion must be specified in the detail specification.

Specify weight and number of cycles used for the abrasion durability test on tape construction wire and cable.

This is a process contr]
needle may affect the r
where applicable, com
construction.

4.7.12 Method 712, Be
4.7.12.1 Scope
This test provides a mef|

4.7.12.2 Specimen

A 24 in (610 mm) wire
specimens.)

4.7.12.3 Test Equipme
Mandrels and weights a
4.712.4 Test Procedu
Ina 20 to 25 °C (68 to 7
the load weight given a

mandrel and is under tg
the full length of the wir

Dl test, but may be used as a component performance test. Thessurfa
psults of this test. The number of cycles and weight used for theabrasid
ply with the requirement for durability of wire manufacturer's.identific

nd Test

hod to determine the sensitivity of the insulation to cracking.

b specimen shall be used. (Longer lengths may have to be used on

nt

5 specified in Table 1%

e

7 °F) envireAment, one end of the specimen shall be secured to the mang
bove. The’mandrel shall be rotated until the full length of the specimen

nsionwith adjoining coils in contact. The mandrel shall then be rotated
e ~which was outside during the first wrapping, is now next to the mandr

ce finish on the sewing
n durability test should,
htion for that insulation

some of the large size

irel and the other end to
is wrapped around the
n reverse direction until
bl. This procedure shall

nds in each direction have bheen formed in the same section of the wire

The outer surface of the

be repeated until two bd

wire shall then be observed for cracking of the insulation.

4.7.12.5 Results
Report the mandrel size
4.7.12.6

None.

and weight used and any observation on insulation cracking.

Information Required in the Detail Specification
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TABLE 17
Wire Nominal Diameter Load Weight Load Weight

Size of Mandrel Ib +3% kg +3%
30 50X 0.50 0.227
28 50X 0.50 0.227
26 50X 0.50 0.227
24 50X 0.50 0.227
22 50X 1.00 0.454
20 50X 1.00 0.454
18 50X 1.00 0.454
16 50X 1.00 0.454

14 50X 3.00 1.36

12 40X 3.00 1.36

10 40X 3.00 1.36

8 30X 4.00 1.81

6 30X 4.00 181

4 30X 4.00 181

2 30X 6.00 272

1 30X 6.00 272

0 20X 6.00 272

00 20X 8.00 3.63

000 20X 8.00 3.63

0000 20X 12.00 5.44

4.7.12.7 Precision Bias
This is an established tgst.

4.8 Test Methods Grqup 800 - Thermal Tests
4.8.1 Method 801, Flgmmability

4.8.1.1 Scope
This test evaluates a finjshed wire spécimen's burning characteristics.
4.8.1.2 Specimen

A 24 in (610 mm) finished-wire specimen shall be used for this test.

4.8.1.3 Test Equipment

4.8.1.3.1 A Bunsen-type gas burner with a 1/4 in (6.35 mm) inlet, a needle valve in the base for gas adjustment, a bore
of 3/8 in (9.53 mm) nominal, and a barrel length of approximately 4 in (10.16 cm) above the air inlets.

4.8.1.3.2 A thermocouple pyrometer.

4.8.1.3.3 CP methane or equivalent.

4.8.1.3.4 A specimen holder designed so that the lower end of a 24 in (60.96 cm) wire specimen is held by a clamp,
while the upper end of the specimen passes over a pulley and can be suitably weighted to hold the specimen
taut at an angle of 60 degrees with the horizontal, in a plane parallel to and approximately 6 in (15.24 cm)

from the back of the chamber (see 4.8.1.3.5).

4.8.1.3.5 A test chamber approximately 1 ft (30.48 cm) square by 2 ft (60.96 cm) in height, open at the top and front to
provide adequate ventilation for combustion but to prevent drafts.
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4.8.1.3.6 Facial tissue conforming to A-A-1 505 or equivalent.
4.8.1.4 Test Procedure

The specimen shall be marked at a distance of 8 in (20.32 cm) from its lower end to indicate the point for flame
application and shall be placed in the specified 60 degree position in the test chamber. The lower end of the specimen
shall be clamped in position in the specimen holder and the upper end shall be passed over the pulley of the holder and
weighted with the weight sufficient to keep the wire taut. If specified in the detailed specification, a sheet of the facial
tissue shall be suspended taut and horizontal 9.50 in below the point of application of the flame to the wire specimen, so
that any material dripping from the wire specimen shall fall upon the tissue. The flame shall be 3 in with a 1 in inner cone.
The flame temperature shall be at least 954 °C at its hottest point. With the burner held perpendicular to the specimen
and at an angle of 30 degrees from the vertical plane of the specimen, the hottest portion of the flame shall be applied to
the lower side of the wire at the test mark. The period of test flame application shall be 30 s for all sizes of wire and the
test flame shall be withdrawn immediately at the end of that period.

4.8.1.5 Results
Report the distance of|flame travel, the time of burning after removal from the test flame and the presence of any
incendiary drips from the wire during testing. Breaking of the wire specimen (for size 24 apd smaller shall not be
considered as failure provided the requirements for flame travel limits, duration of flame, and absence of incendiary
dripping are met.
4.8.1.6 Information Required in the Detail Specification
Number and wire size of specimens to be tested.

4.8.1.7 Precision Biag
This is an established test.

4.8.2 Method 802, High Pressure/High Temperature Air Impingement (Burst Duct)
4.8.2.1 Scope

This test is to be used tq evaluate the effects of a burst hot air duct on the insulation of a finished Wire specimen.

4.8.2.2 Specimen

A seven-wire harness snTaII béused in this test.

4.8.2.3 Test Equipment

4.8.2.3.1 Acylindrical tube of 1 in (25 mm) inner diameter, capable of carrying 315 °C + 3 °C (600 °F + 5 °F) air at 70 to
80 psi shall be used. A 0.015in + 0.0015 in (0.38 mm % 0.038 mm) wide slit should be cut along the length of
the tube for 1.00 in £ 0.010 in (25 mm £ 0.25 mm) to enable the air to impinge upon a wire harness.

48.2.3.2 A SAE AS3320 - 7.5 A circuit breaker.
4.8.2.3.3 A power supply.
48.24 Test Procedure

The seven-wire harness shall be constructed as shown in Figure 22. The wire harness shall be firmly mounted above and
perpendicular to the slot in the tube with a distance of 1.0 in £ 0.125 in (25 mm £ 3.2 mm) between them. Apply power to
the harness and then initiate air flow through the tube. Air temperatures shall be maintained at 315 °C + 3 °C (600 °F +
5 °F) and air pressure shall be maintained at 70 to 80 psi. After 2 h, remove power, interrupt air flow, and determine if any
of the following conditions exist or existed during the test.
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FIGURE 22 - ELECTRICAL CONNECTIONS FOR TEST METHOD 802

a. Circuit breaker open (interrupted)

b. Bare conductor visible

c. Conductor broken

d. Continuous flaming for more than 3 s

Existence of one or more of these conditions constitutes failure of the test and shall be recorded.
4.8.2.5 Results

Report any of the aforementioned conditions in 4.8.2.4.
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4.8.2.6 Information Required in the Detail Specification
Number and wire size of specimens to be tested.
4.8.2.7 Precision Bias

4.8.2.7.1 Due to differences in vehicle performance, changes in pressure and temperatures for different vehicles
should be considered for this test, and the test adjusted to reflect these conditions.

4.8.2.7.2 This method has not had the benefit of any round-robin testing to determine precision.

4.8.3 Method 803, Smoke Quantity

4.8.3.1 Scope

This method provides g test for determining the smoke generated from an insulated wire ‘when pxposed to radiant heat
and to flame for 20 min.

4.8.3.2 Specimen
See Section 7.3.2.5 of ASTM F 814.
4.8.3.3 Test Equipmgnt

See Section 6 of ASTM [F 814.
4.8.3.4 Test Procedure

See Section 10 of ASTM F 814.
4.8.3.5 Results
See Section 12 of ASTM F 814.

4.8.3.6 Information Required in the Retail Specification
Number and wire size of specimens,to be tested.

4.8.3.7 Precision Biag

See Section 13 of ASTMF84H4-and-the X3-Commentary{pages-896-894)-ofF ASTHM-F814-
4.8.4 Method 804, Relative Thermal Life and Temperature Index

4.84.1 Scope

This method provides a means for developing time versus temperature curves and temperature indices for flexible
electrical insulating material systems used as primary insulation or jackets on wire. The procedure of AS4851 shall be
used in conjunction with ASTM D 3032 as described in AS4851 and below.

NOTE: This test requires at least 10 months to complete.

4.84.2 Specimen

The specimens shall be 16 in (406 mm) in length for this test. (See Section 14.6 of ASTM D 3032.)
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4.8.4.3 Test Equipment

See Section 14.4 of ASTM D 3032 for the equipment necessary to perform this test.
4.8.4.4 Test Procedure

See Section 14.7 of ASTM D 3032 for the procedures necessary to perform this test.
4.8.4.5 Results

The results shall be reported in accordance with Section 14.10 of ASTM D 3032.

4.8.4.6 Information Regquired in the Detail Specification

Number and wire size of specimens to be tested as given in Section 14.5 of ASTM D 3032.

4.8.4.7 Precision Biag
The Precision Bias shall be as stated in Section 14.11 of ASTM D 3032.
4.8.5 Method 805, Thermal Shock Resistance

4851 Scope

This test is to be used tq evaluate short-term shrinkage or expansion-of the finished wire insulatior

48,52 Specimen

A 5 ft (1.52 m) length af finished wire shall be used for this test, with a minimum coil diameter

Section 21.4 of ASTM O 3032.
4.8.5.3 Test Equipmgnt
See Section 21.3 of ASTM D 3032 for the-equipment necessary to perform this test.

4854 Test Procedufes

This test shall be performed in<accordance with Section 21.5 of ASTM D 3032 except that the oV
the rated temperature df the“insulated wire specimen and the low temperature shall be -55 °C

Also, the exposure time|ateach temperature shall be 30 min.

after thermal shock.

of 1 ft (0.305 m). See

en temperature shall be
+ 3 °C (-67 °F £ 5 °F).

4855 Reslults

See Section 21.6 of ASTM D 3032 for the data to be reported. Also, the specimens shall have no flaring of the insulation

layers.

4.8.5.6 Information Required in the Detail Specification

Number and wire size of specimens to be tested and temperature rating of the insulated wire.

4.8.5.7 Precision Bias

See Section 21.7 of ASTM D 3032. Also see the recommended values in Table 18.
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TABLE 18 - MAXIMUM RECOMMENDED VALUES

Wire Size Inches mm
30-12 0.0625 1.6
10-8 0.1 2.5
6 - 0000 0.125 3.2

4.8.6 Method 806, Property Retention After Thermal Aging
4.8.6.1 Scope

This test evaluates the mechanical properties of the same specimens of insulated, finished wire before and after 1000 h
of thermal aging.

4.8.6.2 Specimen
A wire specimen of sufficient length to conduct the tests listed below shall be arranged in-a 12 in (B05 mm) coil.
4.8.6.3 Test Equipmgnt

4.8.6.3.1 An air oven|capable of maintaining the specified temperatures and‘tolerances.
4.8.6.3.2 See the Tegt Methods listed below for the necessary equipment required to perform this test.
4.8.6.4 Aged Test Procedure
The coiled wire specimen shall be placed on a flat surface-in a temperature chamber and gqonditioned at the rated
temperature for 1000 h.| The specimen shall then be remaeved from the chamber, placed on a flaf surface, and allowed to

cool to ambient tempergture. Once cooled, the coil shall be cut to appropriate lengths to conducf the tests listed in Table
19. Use separate specimens for each test.

TABLE 19
Test Method Length Required
Dynamic ¢ut-thru 703 18 ft (5.49 m)
Flex life 704 18 in (45.7 cm)
Notchpropagation 706 6.0 ft (1.83 m)

4.8.6.5 Reslults

Report the unaged and aged datarequiredinthe Test Methods iistedabove:.
4.8.6.6 Information Required in the Detail Specification

Number and wire size of specimens to be tested, temperature rating of the insulated wire and specific cutting edge to be
used in Test Method 703.

4.8.6.7 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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