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FOREWORD

This document contains a series of test methods for aerospace wire wi
designed for both process/quality control tests and to assist'@lectri
personnel in the| selection of a wire for use in a individual aerospag
No one method can predict all the variables to which a wire can be e)

These test methods were collected from a number of aircraft manufacti

ich were
cal design
e vehicle.
posed.

rers. Not

all of these are| needed for all applications in alkwehicles. Some will be

applicable for ohe vehicle, some for another.

It is intended that the test results from thisi'document will be helpf

4l to the

electrical designer in making a selection based on the demonstrated performance

of a wire under o variety of conditions. (The designer may choose to
additional tests| for any unusual requivements of a new vehicle which
covered in this |[document. As such this document should be viewed as

develop
are not
a check list

of baseline critfleria for evaluation purposes. It should be supplemented to

reflect requirements not contained -herein.

A number of the [tests contained’ herein are not short term procedures
these tests should be considered for evaluation purposes only, and n
on the quality cdonformance of a wire. This document also contains s«

As such
pt as a check
bme new tests

that have not belen rigorously confirmed as reproducible. Such new tests are

identified under| the precision and bias statements in the individual

test methods.
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1.1

1.2

2.1

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.

the notes

at the end of some of the test methods.

Suggested minimum requirements are included in
SAE Performance Standard

AS4372 uses some of the tests in this document for evaluating comparative

performanc
Contents:
This docu
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first rev
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e of aerospace wires.

rent—s—comprised—of thefottowimg—SectionssT———

including contents and Numbering System
cable Documents

of Sections and Test Methods
Methods and Test Procedures

pd Numbering:

methods are assigned numbers, such‘as 101, 102, etc,
e group as follows: '

p:

Assembly, Handling, andCRepair Tests

Chemical, Biological;yi Radiological (CBR) Tests
Combat Damage Tests

Conductor Tests

Electrical Tests

Environmental-Tests

Mechanical (Tests

Thermal Jests

HWeight<@nd Dimensional Tests

st method revision incorporates a technical change, 3
all-be added or consecutively increased, such as 101.
ision of method 101. Alternately, a test method that

al change may be assigned an entirefy new Test method

DOCUMENTS:

from the

decimal

1 for the
incorporates
number,

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

Federal S

TT-1-735
TT-M-268
TT-S-735
UU-T-450

pecifications:

Isopropyl Alcohol

Methyl Isobuty! Ketone (For Use in Organic Coating)
Standard Test Fluids, Hydrocarbon

Tissue
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2.2 Military Specifications:

2.3

2.4

MIL-A-8243 Anti-Icing and Deicing-Defrosting Fluid

MIL-C-~5809 Circuit Breaker

MIL-C-87936 Cleaning Compounds, Aircraft Exterior Surfaces,
Water Dilutable

MIL-C-43616 Cleaning Compound, Aircraft Surface

MIL-G-3056 Gasoline, Automotive, Combat

MIL-G-5572 Gasoline, Aviation, Grades 80/87, 100/130, 115/145

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile
and Ordnance

MIL-H-33282 Hydraulic Fluid, Fire Resistant, Synthetic
Hydrocarbon Base, Aircraft, Metric,|NATO Code
Number H-537

MIL-L-6082 Lubricating 0il1, Aircraft Reciprocating Engine
(Piston) :

MIL-L-7808 Lubricating 011, Aircraft Turbine Engjne, Synthetic
Base, NATO Code Number 0-148 _

MIL-1L-23699 Lubricating 0il, Aircraft\Turbine Engjnes,
Synthetic Base

MIL-P-2653§ Propellant, Hydrazine

MIL-P-26539 Propellant, Nitrogen Tetroxide

MIL-P-27402 Propellant, Hydrazihe-Uns-Dimethylhydrazine
(50 percent N2H4 -50 percent UDMH)

MIL-T-5624 Turbine Fuel,;Aviation Grades JP-4 anfl JP-5

MIL-T-43435 Tape, Lacingiand Tying

MIL-T-81533 Trichlorogthane, 1,1,1, (Methyl Chlorpform)
Inhibited, Vapor Degreasing

MIL-W-5088 Wiring,-Aerospace, Vehicle

MIL-W-22759/32-35,41-46 Wirey Electrical, Fluoropolymer Insulpted Copper or
Copper Alloy

MS3320 Circuit Breaker-Aircraft, Trip-free, Push Pull,

Federal St3
FED-STD-228

Military Sti

ndards:

1 Thru 20 Amps, Type 1, -55 to +121

Cable and Wire, Insulated, Methods of Testing

andards:

Degrees C

MIL-STD-202

Test Methods for Electronic and Electrical Component Parts

The following documents form a part of this standard to the extent specified

herein.

The issues of the documents which are Department of Defense (DoD)

adopted shall be those listed in the issue of the DODISS specified in the

solicitation.

be those in effect on the date of the cited DODISS.

The issue of the documents that have not been adopted shall
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2.4 American Society for Testing and Materials:

ASTM D 256 Impact Resistance of Plastics and Electrical Insulation
Materials

ASTM D 1868 Detection and Measurement of Partial Discharge (Corona) Pulses
in Evaluation of Insulation Systems

ASTM D 3032 Hookup Wire Insulation

ASTM F 814 Specific Optical Density of Smoke Generated by Solid Materials
for Aerospace Applications

ASTM G 53 Operating Light- and Water-Exposure Apparatus (Fluorescent
UV-Condensation Type) for Exposure of Non-metallic Materials

ASTM D 412

2.5 Society of Automotive Engineers:

SAE AS1241 Hydraulic Fluid
SAE AS4372

3. INDEX OF SHECTIONS AND TEST METHODS:
3.1 Test Methgds Group 100 - Assembly, Handling, and Repair Tests:

Method
No. Title

100 Concentricity and Wall Thickness

102 Insulation Bonding to Potting Compounds (TBD)!
103 Insulation Pull-off Fouce (TBD)

104 Insulation Removability (TBD)

105 Insulation Shrinkage/Expansion

106 Solderability

107 Thermal/Mechanical Resistance - Single Wire
108 Thermal/Mechanical Resistance - Bundle

109 Solder Pot'Test for Insulation Shrinkage

3.2 Test Methads Group 200 - Chemical, Biological, Radiological/Nug¢lear,
Biological, Chemical [CBR(NBC)]:

Method
No. TitTe

TBD!
3.3 Test Methods Group 300 - Combat Damage Tests

Method
No. Title
301 Dry Arc Resistance and Fault Propagation

178D = To be determined.

-4 -
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3.4 Test Methods Group 400 - Conductor Tests:

Method
No. Title

401 Conductor Diameter
402 Soft/Annealed Copper Elongation and Tensile Breaking Strength

403 High Strength Copper Alloy Elongation and Tensile Breaking Strength
404 Conductor Resistance
405 Conductor Strand Blocking

3.5 Test Methods Group 500 - Flectrical Tesfs:

Method
No. Title
501 Dielectric Constant
502 Corona Inception and Extinction Voltages
503 [mpulse Dielectric
504 [nsulation Resistance
505 Spark Test of Finished Wire Insulation
506 Surface Resistance
507 Time/Current to Smoke

508 Voltage Rating (TBD)

509 Wet Arc Tracking

510 voltage Withstand (Wet Dielectric)
511 Nire Fusing Time

3.6 Test Methofls Group 600 - Environmental Tests

Method
No. Title

601 Fluid Immersion

602 Forced Hydrolysis

603 Humidity Resistance

604 Neight Loss Under Temperature and Vacuum
605 Propellant Resistance

606 Weathering Resistance——
607 Wicking

-5 -
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3.7 Test Methods Group 700 - Mechanical Tests:

Method
No.

701
702
703
704
705
706
107
708
709
710
7
712
713
714

3.8 Test Method Group 800 - Thermal Tests:

Method
No.

801
802
803
804
805
806
807
808
809
810
811
812
813

Title

Abrasion (TBD)

Cold Bend

Dynamic Cut Through

Flex Life (TBD)

Insulation Impact Resistance (TBD)
Insulation Tensile Strength and Elongation
otch Propagation

Stiffness and Springback

Vibration (TBD)

Mandrel and Wrap Back Test

Wrinkle Test

Durability of Color/Identification
j{ire Surface Markability (TBD)
Bend Test

Title

Flammability
High Pressure/High Temperature Air Impingement (Burst
Smoke Quantity

Thermal Index

Thermal Shock Resistance

Toxicity (TBD)

Property Retention After Thermal Aging
Multiday Heat Aging Test

Blocking

Lamination Sealing

Topcoat.-Cure

CrossTink Proof Test

Flame Resistance

3.9 Test Methods Group 900 - Wire Diameter and Weight:

Method
No.

901
902

Title

Finished Wire Diameter
Finished Wire Weight

Duct)
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4, TEST METHODS AND TEST PROCEDURES:
4,1 Test Methods Group 100 - Assembly, Handling and Repair Tests:
4,1.1 Method 101, Concentricity and Wall Thickness:

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

4,1.1.2 Samples: Unless otherwise specified by the detail specifications, a
wire sample of not less than 6 in (152.4 mm) shall be tested.

4.1.1.3 Test Eguipment:

4.1.1.3.1 Magnfifying Device: A microscope or optical comparator equipped with
devices capable of making measurements reproducibléoto at least
0.01B mm or 0.0005 in shall be used.

4,1.1.4 Test Procedure:

4.1.1.4.1 nWholfly Tape Wrapped Constructions: Meastrements of wall|thickness
shalll be by measuring the finished wirevinsulation at ity thinnest
point. The wall thickness measurement’shall be the shortest distance
betwpen the outermost rim of the finished wire and the oyter rim of
the putermost strand of the conductor.

4.1.1.4.2 Other Constructions: A1l other constructions shall have [wall
thickness measurements performed in accordance with ASTM|D 3032.

4.1.1.4.2,1 Copcentricity: Concentricity of other than wholly tapgq wrapped
copstructions shallibe calculated from the wall thickndss as shown
be[low:

1.[ Size 30 &hrough 10
% Concéntricity

Minimum wall thickness x 100
Maximum wall thickness '

2. S¥ze 8 through 0000
| % Concentricity

Minimum wall thickness x 100
Average wall thickness

of 4 measurements taken

90° apart

4,1.1.5 Results: Report wall thickness measurements for all constructions.
Report concentricity for those constructions that are not wholly tape
wrapped.

4.1.1.6 Information Required in Detail Specification: Number of samples, wire
size of samples, number of measurements.

4.1.1.7 Precision Bias: A minimum concentricity of 70% is usually desirable.

-7 -
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4.1.2
4.1.3
4.1.4
4,1.5

4.1.5,1 Scope:

Method 102, Insulation Bonding to Potting Compounds:
Method 103,
Method 104,
Method 105,

Insulation Pull-Off Force: TO BE DETERMINED3

Insulation Removability: TO BE DETERMINED4
Insulation Shrinkage/Expansion:

This test is to determine the longitudinal shrinkag

TO BE DETERMINEDZ

e or

expansion experienced by a wire insulation after brief heat aging.

4.1.5.2

Samples:

The sample shall be a 13 in (330 mm) length of wi

re cut flush

on bot
4,1,6.3
4,1.5.3.1

Test E

A ra
cond

4.1.5.3.2 A de

4.1.5.3.3 A ci
4.1.5.4 Test P
end of
held p
The 1le
measur
expose
the ra
used f
oven a
shrink
greate

4.1.5.5
insula

4.1.5.6 Inform

Resultpg:

ends.
uipment:

or blade or equivalent device to remove a insulation
ctor.

ice capable of measurement to 0.001 i@ ¢0.025 mm).
culating air oven with temperature<capability up to

ocedure: Strip 1/2 in (12.7 nm of insulation shall
the finished wire specimen, s Use a razor blade (or e
rpendicular to the axis of\the wire to remove the in
gth of the exposed conductor at each end of the spec
d to the neartest 0.005.in (0.13 mm). The specimen

for 6 h to a minimum-temperature of 30°C + 3 (86°F
ed temperature of the specimen. An air circulating
r this exposures. At the end of 6 h, remove the speg
d allow it toveturn to room temperature. The Tongi
ge or expansion of the insulation shall then be calg

slug from

300°C (572°F).

be from each
quivalent)
sulation.
imen shall be
shall be
+ 5) above
oven shall be
imen from the
tudinal
ulated as the

t distancebany layer of insulation has moved on either end.

Report oven temperature and maximum shrinkage or
ion/in inches or mm.

expansion of

tion Required in Detail Specification:

Number of samples, wire

size of samples, and rated temperature of samples.

2There is no standard test for this requirement.

requested from

A test method has
another subcommittee of AE-8.

been

3A new test method - Strip Force Test - has recently been released as Section 27
The Task Group will use this as a basis for Method 103 in the

next revision of this standard.
4There 1s no standard test for this requirement to determine the limits on

of ASTM D 3032.

splaying of conductor strands.

revision of thi

A new test method is being drafted
s standard.

for a future

-8 -
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4,1.5.7 Precision Bias: A maximum longitudinal shrinkage or expansion of
0.125 in (3.13 mm) is usually desirable for sizes 12 and smaller. A
maximum shrinkage or expansion requirement of 0.250 in (6.25 mm) is
usually desirable for sizes 10 and larger.

4,.1.6 Method 106, Solderability:

4,1.6.1 Scope: This test is to be used to determine the solderability of tin
coated copper conductor. At present, the solderability of wires with
other coatings have not been validated to this or other test methods.

4,1.6.2 Samples: Unless otherwise specified by the detail specification, a wire
sampld of not less than 10 in (254 mm) shall be used.

4,1.6.3 Test Hquipment: See Sections 2 and 3 of Method 208, MIL-S[ID-202.

4.1.6.4 Test Hrocedure: See Section 4 of Method 208, MIL<STD-202.| One of the
three |test conditions 1isted below shall be used! :

Hours of
Condition Steam Aging Flux
A 8 R
B 1 R
C ) R
D 0 RMA

4.1.6.5 Results: Report the actual and average result of the solderability test
and the condition used.

4,1.6.6 Information Required in Detail Specification: Number of sphmples to be
tested, wire size of sample, test condition required.

4.1.6.7 Precigion Bias:..\This is a new method that has not had the| benefit of
any round-robin~testing to determine precision.

4,1.7 Method 107, ./Thermal/Mechanical Resistance ~ Single Wire:

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

4,1.7.2 Samples: Unless otherwise specified by the detail specification, a wire
sample of not less than 12 in (305 mm) shall be tested.

4,1.7.3 Test Equipment:
4,1.7.3.1 Ungar Electronic Soldering System 9000 or equivalent with screwdriver

tip #9016 (tip measures approximately 0.105 in (2.67 mm) width by
0.05 in (1.27 mm) thick or equivalent).

-9 -
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4,1.7.3.2 IC Thermo Electric MiniMite Temperature Indicator or equivalent.
4,1.7.3.3 Fairbanks Morse Company Scale [75 1bs (34.1 kg)] or equivalent.
4,1,7.3.4 Moment external Timit switch.

4,1.7.3.5 60 min standard timer.

4,1,7.3.6 Continuity detector box.

4,1.7.3,7 Test fixture.

4.1.7.4 Test Procedtre:

4.1.7.4.1 Test|Setup: A recommended test setup is shown in Figure | and
desciiibed in the following paragraphs. Use of equivalent| alternate
fixtyres to hold the soldering iron or boxes to detect coptinuity are
acceptable,

4,1.7.4.1.1 Built a test fixture to hold the soldering iron in a veytical
pogition. Figure 1 shows a clamp attached to a lever afm with no
friction. The solder iron shall be weighted via the leyer arm to
prgvide a 5 1b (2.27 kg) load to the“soldering iron tip} A 1-in
PTHE sheet will provide a non-heatsconducting surface for the wire
to |[rest on and a small groove inithe PTFE sheet will help to keep
thd wire sample in place during-test. The 1imit switch|used to
start the timer could be placed in either of the two log¢ations shown
in [Figure 2. The first location is attached to the vertical stand
so [that the Timit switch(is activated by the lever arm gs it is
loWered onto the wire ‘@and the second location is beneath the PTFE
shdet so that the force associated with the soldering ifyon resting
on |[the wire activates the switch.

4.1.7.4.1.2 The schematic for a suggested continuity tester box with a timer
cincuit is shown in Figure 3.

4,1.7.4.1.3 Chdck for—the 5 1b (2.27 kg) load at solder iron tip by|[lowering the
sollder-dron tip onto the scale and adding weights to the control arm
untli®Hscale registers 5 1b (2.27 kg).

4,1.7.4,2 Test Procedure:

4.1.7.4.2.1 Place wire specimen in groove of 1 in (25.4 mm) on PTFE sheet and
secure wire using tape.

4,1.7.4.2.2 Connect iron-constantan thermocouple to solder iron tip. Connect to
IC MiniMite or equivalent to measure the exact temperature of the
solder iron tip. Adjust solder iron to obtain required temperature.

4,1.7.4,2.3 Connect continuity detector circuit using 20 gauge lead wire with
alligator clips to solder iron and to the end of the wire specimen.

- 10 -
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SOLDERING
IRON

LEVER ARM
|~

4

i

N

WIRE SAMPLE

Z{' PTFE SHEET

FIGURE 1 - Thermal/Mechanical Resistance Test Setup
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o SNAP SWITCH
SOLDERING /
IRON = ‘\\
| v '
L C ]
} N
’ LEVER | ARM |
e ~
WIRE |
/ /
'SOLDERING
IRON
TIP
Qiiijiyb’//‘wIRE ///PTFE SHEET
‘ N |' 1
|
% l — TO CLOCK
L_J ~ START
SNAP
SWITCH

FIGURE 2 - Two Suggested Placements for Snap Switch to Start Timer
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AC PWR
: ON/OFF —
+24 VDC 921
© +12 V. wopuLE < S < [= 1,20
) 115 VAC
t]z vbC PWR
GND 240 MA 2/ ON
7~ 12V
F—Kg_ly B —
|BLK
& . 60 MINUTE
, 1 | C |L—  STANDARD TIMER
| ‘ °
UNGAR i /T\
| SOLDERING | ! ) )
| SYSTEM ! |
{9000 |
L f oM A 1 4
?I . s Chd MOTOR ‘|
[ e | - N/C = 2 31
ol [h_ “ RD coten © |
ll HTe | 6 17 N/C ! |
An ! =N i
Sy — Kl : o)
- : CAEST : % | l !
. o) 4 e +24 VDC - =
: LK SHE 10
i ] ' | 115 VAC
WIRE SPECIMEN ! : f PHR
lf—Kl I S
ALARM ' ! !
ALARM ‘
; ACT - S EXTERNAL
: @ - RE%T S USTART
i l 1l -f"R\"[ ; TIMER
Ot ~, i SW
T =
T 2 K1 3
FIGURE 3 - Continuity Detection Circuit for Solder Iron Resistance Test
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4,1.7.4.2.4 Lower the solder iron onto the wire specimen. Record the time it

takes the solder iron to penetrate through the wire insulation as
measured by the timer. Repeat test four different times on each
wire specimen, 0.5 in (12.7 mm) apart from each other. If
penetration does not occur within 1 min, stop the test. Continue
with next sample.

4.1.7.4.2,5 Clean solder iron tip by lightly buffing with emery paper to remove

residues after each test.

4,1.7.4.2,6 If failure occurs at 398°C (750°F), repeat same test at 343°C

4.1

Q705

4,1.7.

4.1.7.

4.1.

4.1

.8.1

4.1.8.

4.1.

4.1.

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

Results: The time recorded as the time required for penetrption of the
solder|iron to the inner conductor shall be the average timp of the
measuréments taken.

Information Required in Detail Specification: ~Number of sapples and
wire sjze of samples.

Precisjon Bias: This is a new method that-has not had the penefit of
any royind-robin testing to determine precision.

Method 108, Therma]/Mechanicél Resistance - Bundle:

Scope:| This test is to be used(to determine the ability of|a bundle of
insulated wire specimens to withstand the heat of a solderipg iron when
the irgpn rests on the bundle.

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

Test Equipment:’~The test equipment used, including monitorfing/timing
circuitry andlexcluding the test fixture, shall be as descrfbed in
Method|[107.0f this document,

Test Procedure: Connect the stripped end of all wires to a| common lead
and use this lead to detect continuity between the iron and any
conductor., See Figure 3 of Method 107 for a continuity detection
circuit. Limit switch location similar to the second Tocation of the
Timit switch shown in Figure 2 of Method 107 may be used. Lay the
barrel of the solderng 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 at three Tocations for each
temperature, making sure that each point of contact is at least 0.5 in
(13 mm) from any previous point of contact. It is not necessary to test
at lower temperatures if no penetration occurs at 398°C (750°F).

- 14 -
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4,1.8.5 Results: Report the time to penetration at all test temperatures.

4,1.8.6 Information Required in Detail Specification: Number and wire size of
samples to be tested.

4,1.8.7 Precision Bias: This is a new method that has not had the benefit of
any round-robin testing to determine precision.

4.1.9 Method 109, Solder Pot Test for Insulation Shrinkage:

4,1.9.1 Scope: This test is to be used to assess the insulation shrinkage of a
wire after exposure to hot solder.

4.1.9.2 Samplbs: The sampie shall be a length of insulation notJless than 6 in
(152 pm).

4.1.9.3 Test Equipment: The equipment shall be as specified”in Section 3.1 of
FED. [TEST METHOD STD. NO. 228, Method 8231.

4,1.9.4 Test Procedure: The test procedure shall bejas spec1f1éd in Section 4.1
of FEDP. TEST METHOD STD. NO. 228, Method 8231. The shrinkage shall be
measured as the greatest distance any layer of insulation |has moved.

4.1.9.5 Resulfs: Record the amount of shrinkage to the nearest 1432 in for each
samplp tested.

4.1.9.6 Inforpation Required in Detail-Specification: Number and|wire size of
samplps to be tested.

4,1.9.7 Precigion Bias: The results of this test should be expregsed in 1/32 in
increments.

4,2 Test Methpds Group 200-- Chemical, Biological and Radiological

Tests/Nucflear, Biologteal and Chemical (CBR/NBC):
4,2.1 HWhen refuired by“a user, specimens of insulation material shall be tested

to the CBR/NBC.requirements as stated in Army Regulation 70471. Note that
the Air| Force has established an extensive data base on the |chemical
compatipility of materials for use in aerospace vehicles. HWhile this data
base as i Hied— fon available to
prime aerospace contractors. Current contact for this data base is at
WRDC-MLSA, HWright Patterson AFB, Ohio, phone 513-255-5117. 1In addition,
the Army has done extensive-testing of a number of materials and should be
consulted before testing to determine if a candidate insulation material
has already been tested. Contact for this is NBC Survivability Office,
Army CR&D, Edgewood, MD, phone 301-671-3410.

The intent of this material testing is to assure inertness of a material
to the CBR/NBC exposure. The Air Force and the Army has established over
a dozen qualified laboratories to do this type of CBR/NBC testing, but
these laboratories are not empowered to determine the suitability of an
item such as a wire after exposure, but only to determine if there is an
effect on the materials used for insulation; nor is it recommended that
handling of items after exposure be done outside of these qualified labs
due to personnel safety considerations.
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4,3 Test Methods Group 300 - Combat Damage Tests:

4,3.1 Method 301, Dry Arc Resistance and Fault Propagation:

4.3.1.1 Scope: This test is to be used to measure the resistance to arcing and
propagation of faults in a bundle. This test also examines the damage
to adjacent wires in a bundle which are not directly involved in the arc.

4,3.2 Samples:

4,3.2.1 MWire Specimens: Each bundle shall be comprised of insulated wire
specimens in the quantities and lengths listed below.

Number Length
Hire of of Segments
Size Segments (+1 in) (+2.54ccm)
26 twst pr 2 48 (122)
26 2 48 (122)
26 1 100 (254)
42 twst pr 2 48 (122>
22 3 48 (122)
22 1 100 (254)
20 2 48 (122)
20 ] 100 (254)
16 3 48 (122)
Size 24 may be used if 26 is not available.
4.3.2.2 Bundle [Fabrication: Each of the fourteen 48-in (122 cm) segments shall
have orle end terminatedtwith a #10 ring tongue terminal and|the other

end strjipped of 1/4 iny (6.3 mm) of insulation. The wire spgcimens shall
then be grouped in & bundle with a cross section that approjimates the
one shgwn in Figure.-4. The three 100-in (254 cm) segments gre common
integrijty circuits. Both ends of each segment shall float gnd shall be
at the [same end of the bundle as the ring tongue terminations. At the
oppositle end the common integrity wires shall be bent from the bundle
exit pagsitionh to the entry position with a loop not extending more than
2 in friomDthe stripped ends of the other wires in the bundlg. The
bundie shall then be string tied at 2 in (50.8 mm) intervals for a total
of 36 in (91.4 cm). The string the closest to the stripped wire ends
shall be approximately 1/2 in (12.7 mm) from the insulation end. See
Figure 4 for illustration.

- 16 -
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4.3.2.3 Equipment:

4,3.2.3.1 Circuit Breaker Panel of Box: A panel or box that provides
termination points for the ring tongue terminals on the test bundle,
circuit breaker protection for powered circuits, and input terminals
for the power source leads is required. The circuit breakers shall be

as follows:
Wire Size Circuit Breaker
26 MS3320-4
24 (if used) MS3320-5
22 MS3320=7-5
20 MS3320-10
16 MS3320-15

4.3.2.3.2 Genepator: An aircraft generator rated at 40 kVA ‘minimum shall be
used| to supply three-phase, 115 V, 400 Hz power(

4,3.2,3.3 Trankformer Rectifier: A representative adreraft transformer
rectifier rated at 75 amps minimum shall:be used to supply 28 VDC.

4.3.2.3.4 Videp Camera: A video camera shall béoused to document the test and
provide a record to time the duratiom of arcing and/or flgming.

4,3.2.4 Test Procedure: A single 32 AWG or smaller strand shall be| wrapped and
tied ajound the bundle peripheryyat the stripped end to compress the
conduclors together and establish contact. Horizontally mount the
harnesk as shown in Figure-4-and attach the ring tongue terpinals to the

circuif breaker box. Use'size 12 wire with a maximum length of 15 ft
(457 cm) to apply the signals below and on Figure 4.

Location Power

i A

2 B

3 C

4 A

5 DC

b AC Neutral

7 B

8 C

9 C

10 DC GND

11 A

12 AC Neutral

13/17 Common Integrity

14719 Common Integrity

15 DC GND

16/20 Common Integrity

18 AC Neutral

- 18 -
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4.3,2.4 (Continued):

Start the video tape shortly before applying power simultaneously to the
14 circuits that are to be powered. Note and record the number and type
of circuit breakers interrupted, any physical evidence of carbonized
insulation, and the length of the insulation consumed during the arc.
The three common integrity circuits shall then be removed from the
bundle and checked with the Voltage Withstand (wet dielectric) Test
Method 510, Immerse all but 6 in (15.0 cm) of each end of the specimens
and apply power to the two conductor ends tied together.

4.3,2.5 Resulis: Report the circuit breakers that were intevrupted, the
approkimate arc and/or flame duration as determined fromhe video tape,
and the wet dielectric test results for each of the three |common
integrity circuits.

4.3.2.6 Inforpation Required in Detail Specification: Number of Hundles to be
tested and whether size 26 or 24 is to be usedlin the bundle.

4.3.2.7 Precipion Bias: This is a new method that has not had thdg benefit of
any round-robin testing to determine precision.

4.4 Test Methpds Group 400 - Conductor Tests:
4.4,1 Method #01, Conductor Diameter:

4.1.1 Scopel This test is to be uséed to determint the diameter |of stranded

conduttors.

.2 Samples: Unless otherwise specified in the detail specifilcation, an
insulpted wire of not.\less than 24 in (610 mm) shall be tdsted.

.3 Test Equipment:

.3.1 Micyometers~<A micrometer or equivalent device capable gf measuring to
the| nearest~0.0001 in €0.0025 mm).

.1.3.2 Meapuring Tape: Lufkin Tape Rule #W606PD or equivalent.

.4 Test Procedure: Remove the insulation without damaging or distorting
the conductor. Determine the conductor diameter by measuring the outer
diameter in at least three locations along the length of the sample.
Each measurement shall consist of two micrometer readings taken 90° from
each other. For size 8 and larger, a circumferential measuring tape
calibrated for diameter may be used (such as Lufkin Tape Rule #W606 PD
or equivalent).

.5 Results: Report measured conductor diameters and the average diameter
for each sample tested:

.6 Information Required in Detail Specification: Number of samples,
conductor size of samples, and number of measurement locations.

.7 Precision Bias:

- 19 -

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=5d76bffd0c998b28f202b63facafe2f5

SAEV ASx4373 90 WM 8357340 0054521 7 WA

SAE  AS4373

.4.2 Method 402, Soft/Annealed Copper Elongation and Tensile Breaking Strength:

.4.2.1 Scope:

4.2.2

Samples:

This test is to be used to determine the tensile breaking
strength and elongation of soft or annealed copper strand or conductors.

TEST METHOD STD. NO. 228, METHOD 3211,

.4.2.3
of FED

Test Equipment:
. TEST METHOD STD. NO. 228, METHOD 3211%.

In addition

The test sample shall be as described in Section 2.1 of FED.

The test equipment shall be as described in Section 3.1

, & chart

recorder shall be used in conjunction with the testing machine to record
the travel distance of the power-actuated grip.

Test P
Sectio
that t
that m
measur
the te
conduc
shall

and th
conduc

4.2.4

ocedure: The test shall be conducted as described 4
s 4.1-5 of FED. TEST METHOD STD. NO. 228, Method -321
e elongation shall be determined by means of a“recor
asures the travel of the power-actuated grip rather
ng the specimen after the break. For wiye'sizes 20
ts shall be performed on individual strands taken fr
or of the finished wire. For sizes 22/ahd smaller,
e performed on the whole conductor removed from the
elongation shall be measured when“the first strand
tor breaks as indicated on the recording chart. Inst

tensile strength, the tensile breaking“strength shall be me

total
first

.4.2.5 Result

sample

4.2.6
number
.4.2.7 Precis

.4.3 Method 4
Strength

.4.3.1 Scope:

Information Required in\Detail Specification:

fensile force indicated by the“testing machine at bre
strand.

5. Report the tensile breaking strength and elongati
of strand or conductor.

The conducto
of samples to(be tested.

on Bias:

D3, High-Strength Copper Alioy Elongation and Tensile

This test is to be used to determine the tensile br

=]

1, except
ding chart
than by

and larger,
bm the

the tests
Finished wire
bf the

pad of

psured as the
bk of the

bn for each

r size and

Breaking

pbaking

strength and elongation of high strength copper alloy conductors.

.4.3.2

SampTles:

The test sample shall be as described in Section 2.1 of FED.

TEST METHOD STD. NO. 228, METHOD 3211, except that test samples shall be
the whole conductor for all sizes.

.4.3.3
of FED

In addition

Test Equipment: The test equipment shall be as described in Section 3.1
. TEST METHOD STD. NO. 228, METHOD 3211.

, a chart

recorder shall be used in conjunction with the testing machine to record
the travel distance of the power-actuated grip.
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4.4,.3.4 Test Procedure:

The test shall be conducted as described

in

Sections 4.1-5 of FED. TEST METHOD STD. NO. 228, METHOD 3211, except
that the elongation shall be determined by means of a recording chart
that measures the travel of the power actuated grip rather than by

measuring the specimen after the break.

In addition, the

rate of travel

of the power-actuated grip shall be 2.0 in + 0.5 (51 mm + 13)/min.
Instead of tensile strength, the tensile breaking strength shall be
measured as the total tensile force indicated by the testing machine at
break of the first strand.

4.4.3.5 Results: Report the tensile breaking strength and elongation for each
sample of each size tested.

4.4,3.6 Inforbation Required in Detail Specification: The conductor size and
number of samples to be tested.

4,4.3.7 Precifsion Bias:

4.4,4 Method 404, Conductor Resistance:

4.4.4.17 Scopel This test is to be used to measureor calculate the DC
resisftance of a conductor at 20°C (68°F).~ Correction valyes are given
to alflow for resistance measurements.taken at other than 20°C (68°F).

4,4.4.2 Samples: See Section 2 of Methodc6021, FED. TEST METHOD $TD. NO. 228.

4.4.4,3 Test [Equipment: See Section :3.of Method 6021, FED. TEST METHOD STD.
NO. 2P8. .

4.4.4,4 Test Procedure: See Section 4 of Method 6021, FED. TEST METHOD STD.
NO. 2P8.

4,4,4.5 Resulits: Report measured resistance of sample, measured length of
samplle, .calculated resistance per 1000 feet (305 M), and test
temperatures. .

4.4.4.6 Information Required in Detail Specification: Number of $amples,
condqﬁtor size of samples, acceptable resistance values.

4.4.4.7 Precision Bias: Correction method for resistance values measured at

other than 20°C (68°F) shall be as described in Section 5.1.2 of
Method 6021, FED. TEST METHOD STD. NO. 228 (temperature coefficient of
resistance (alpha t) = .0034 for high strength copper alloys (PD 135)).

4.4.5 Method 405, Conductor Strand Blocking:

4.4.5.1

Scope:

conductors for conductor strand blocking (adhesion).

This test provides a method for examination of 7 and 19 strand

4.4.5.2 Samples: The samp]e'shall be a 6 in (152 mm) length of finished wire.
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4,4,5.3 Test Equipment:

4.4,.5.3.1 MHWire insulation stripping tool.

4,4,5.3.2 Fine needle or thin blade.

4,4,5.3.3 Device to sever conductor strands.

4.4.5.4 Test Procedure:

4.4,5.4,1 Preparation of Sample: With the insulation stripping tool, initiate a
stripping action 2 in (51 mm) from one end of the sample and, without
kinkipg or otherwise damaging the conductor, move the insylation slug

endwise until approximately 3/4 in (19 mm) of the conduttor is
expospd. Remove the specimen from the stripping tool. and jproceed.

4,4,5.4,2 Procepure:

4,4.5.4.2,1 For[19 strand Unidirectional Lay and all 7 strand:

a. |Grip the insulation with the fingerstat both ends of| the exposed
portion of the conductor and rotate-one end of the secimen so as .
to untwist the exposed strands_.atd make them paralle[l with the
conductor axis. The use of rubber pads or similar holding aids
is permitted.

b. |Retain the grip positionCused to untwist the strands| and

carefully push the ends-of the exposed portion of the conductor
toward each other inxthe conductor axis, causing thel strands to
spread apart in a “bird cage" effect.

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

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

4,4,5,4,2,2 For 19 Strand "True Concentric” Lay:

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

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

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

- 22 -
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4.4.5.4.2.2

5.5

.5.6

.4.5.7

.

Test Met
Method

(Continued):

e. Using a suitable tool, snip through each unbonded single strand
and each bonded pair or group of strands of the outer layer
approximately in the center of the "bird cage" and fold the
snipped ends back toward the respective ends of the specimen.

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

f. Repeat stes a, b,

c, and d with the 7-strand core.

g. Add the count of unbonded singie strands and bonded pairs or

from the outer layer.
entire 19-strand conductor.

ts:
d pairs or groups in the conductor.

Resul
bond

Information Required in Detail Specificationt ) Number of

Report the count of unbonded single strands and

groups of strands in the core to the count nrn\nnls]y derived
This total is the count applicable to the

metallic

samples,

condyctor size of samples, and the minimum number of unbofded strands.

Precilsion Bias:
any

und-robin testing to determine precision.
ods Group 500 - Electrical Tests:
501, Dielectric Constants

Scope: This test is to be used to determine the dielectr
of the insulation.

Sampile: A 15 ft (4.6 m) length of size 22 wire shall be

Test [EquipmentsaThe test equipment shall be selected in
Sectilon 3, Method 6271 of FED. TEST METHOD STD. NO. 228.

Test |Procedure: See section 4.3, Method 6271 of FED. TES
NO. 228 ‘to measure the conductor d1ameter (d) and the cap
Insullat 3 : : d
The dielectric constant shall be calculated using sect1on
Method 6271 of FED. TEST METHOD STD. NO. 228.

Results: Record the dielectric constant (K), capacitance
diameter (d) and insulation diameter (D).

Information Required in the Detail Specification:

Report
constant.

Precision Bias:

This is a new method that has not had the benefit of

¢ constant (K)

ised.

hccordance with

[ METHOD STD.
acitance. The
| of AS4373.
5.1 of

(C), conductor

the dielectric

- 23 =

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=5d76bffd0c998b28f202b63facafe2f5

SAE ASx4373 90 EM 8357340 0054525 4

SAE  AS4373

4,.5.2 Method 502, Corona Inception and Extinction Voltages:

4,5.2.1

4.5.2.2

4.5.2.3

4.5.2.4
4,5.2.5

4.5.2.6

4.5.2.7

4.5.3 Method 503, Impulse Dielectric:

4,5.3.1

4.5.3.2
4.5.3.3
4.5.3.4
4,5.3.5
4,5.3.6

4.5.3.7

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

Samples: Samples shall be selected in accordance with Section 25.3.2.1
of ASTM D 3032 and shall be prepared as described in Section 25.3.2.2.

Test Equipment: The test equipment required for this test is described
in Section 7 of ASTM D 1868.

Test Procedure: See Section 25.4 of ASTM D 3032.

Results|: Report dimensions of specimen, type of ground eleqtrode used,
CIV, CEV, and test conditions, if other than ambient.

Informaftion Required in Detail Specification: Number“of samples to be
tested,| wire size of samples, and test conditions ether than ambient.

Precisijon Bias:

Scope: | This test descrbes a method for-detecting defects in finished
wire insulation with an impulse dielectric test.

Samples|: See Section 13.5 of ASTM D 3032.

Test Equipment: See Sections 13.3 and 13.4 of ASTM D 3032.
Test Priocedure: See Settion 13.6 of ASTM D 3032.

Resultsl: Report impulse voltage used.

Informaltion Requived in Detail Specification: Peak impulse [voltage for
test.

Precision B¥as: A minimum peak impulse voltage of 6.5 kV i§ recommended.

4,5.4 Method 504, Insulation Resistance:

4.5.4.1

4.5.4.2
4.5.4.3
4.5.4.4

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

Samples: See Section 6.3 of ASTM D 3032.

Test Equipment: See Section 6.2 of ASTM D 3032.

Test Procedure; See Section 6.4 of ASTM D 3032. The tlast 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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4.5.4.5 Results: Report the measured resistance, the immersed length, and the
calculated insulation resistance.

4,5.4.6 Information Required in Detail Specification: Number and wire size of
samples.

4.5.4,7 Precision Bias: A minimum insulation resistance of 1000 MQ - 1000 ft
is usually desirable,

4,5.5 Method 505, Spark Test of Finished Wire Insulation:

4,5.5.1 Scopg+—TFhis—testdescribes—a—method—for—detecting—defects in finished
wire |insulation with a spark test.

4.5.5.2 Samples: See Section 13.10 of ASTM D 3032.

4.5.5.3 Test |Equipment: See Sections 13.8 and 13.9 of ASTM D 303R. A 60-Hz
waveflorm may be used instead of a 3 kHz, if désired.

4.5.5.4 Test |Procedure: See Section 13.11 of ASTM B 3032.
4.5.5.5 Results: Report frequency and amplitude of test signal.

4.5.5.6 Information Required in Detail Spegification: Test signal frequency and
amplitude.

4,5,5.7 Precision Bias: A minimum test voltage of 1500 V rms is frecommended.

4.5.6 Method |506, Surface Resistance:

.1 Scopg: This test issto be used to determine the surface fesistance of a
finighed wire sample. This test was initially developed for wires with

outeq braid as part of the insulation system.
Samples: SeeySection 2 of Method 6041, FED. TEST METHOD BTD. NO. 228.

Test [Equipment: See Section 3 of Method 6041, FED. TEST METHOD STD,
NO. 428,

.6.4 Test Procedure: Section 4 of Method 6041 shall be followed except all
specimens, after being prepared with electrodes but prior to testing,
shall be cleaned by the procedure described in Section 2.1 of

Method 6041. 1In addition, the specimen shall be positioned in the test
chamber so that the ends are at least 1 1n (25.4 mm) from any wall of
the chamber.

Results: Report the DC potential and surface resistance values.

Information Required in Detail Specification: Number and wire size of
samples to be tested.

Precision Bias: A minimum surface resistance value of 5 MQ/in is
usually desirable.
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4.5,.7 Method 507, Time/Current to Smoke:

4.5.7.1

4.5.7.2

4'507.3
4.5.7.3.1

Scope:
which a

Sample:

This test is to be used to determine the time and cu
finished wire specimen produces smoke.

A 12-in (304.8 mm) length of size 16 or smaller wir

shall be tested.

Test Equipment:

Isopropyl Alochol

4.5.7.3.2 DC Co
4,5.7.3.3 Black
4.5.7.3.4 Timer

4,5.7.3.5 Curre

4.5.7.4

4.5,7.5

4.5.7.6

4.5.7.7

Test Pr
dampene
insulat
supply

used to
horizon
black ¢
smoke,

current

Resultsg

pertine
the tes

Informa

samples|

Precisi
anhy rou

rrent at

e specimen

nstant Current Source

construction paper or equivalent for background

Nt meter

bcedure: The wire sample shall be precleaned using a
i with isopropyl alcohol and then stripped of 0.5 in
on at each end. A DC constant current source shall

cloth
(13 mm)
be used to

the required current and a suitable measuring device
verify current application. @The wire sample shall b

in 5 A steps every 30-s until there is evidence of s
ht unusual obsevvation of the insulation condition at
.

Eion Reguired in Detail Specification: Number and wi

bn- Btas: This is a new method which has not had the

Report currentiand time when smoke first appears ap

shall be
suspended

kally in air and the background shall be a vertical sheet of
pnstruction paper or equivaient adequately illuminated to see the
Apply 10 A for 30 s, then 15 A for 30 s and continue| to increase

oke,
d any
the end of

re size of

benefit of

hd=robin testing to determine precision

4.5.8 Method 508, Voltage Rating: TO BE DETERMINEDS

5There is not currently an approved test under ASTM D 3032 that covers this
requirement, but drafts are being worked on and the Task Group has decided to
await the issuance of the ASTM test.
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.

Method 509, Wet Arc Tracking:

.
.3
4
.5

.6

Scope

Samp1
(400

Test

¢ This test is to be used to evaluate the performance of insulated
wire under wet arc tracking conditions., Note that this test 1s a BSI
standard as of March 1989.

es: Each sample shall be a bundie of seven size 20 wires, 16 in

mm) long.

Equipment:

PROPAN-Z-OL TTuid.

.9.3.2 MIL
Thr

200/240 V 15 W Tamps.

MILY-C-5809 or equival

by
con

Ap
cap

Test

This
of mg
provi

Elﬂ;trolyte solution

~T-43435-B type IV ties or equivalent.
ee-phase power supply (200/115 V, 400 Hz).

ent 7.5 A circuit breakers.

of 2% by mass.ef’ ammonium chloride|and 0.1 + 0.01%

ass of Iso-octylphenoxypolyethoxyethanol, the polyethoxy chain to

Procedure:

tain approximately 10 ethoxy-units.

ipette with an internal .g®it orifice diameter of 1.0(mm + 0.1,
able of delivering a 100 mg/min + 10, at approximately 2 drops per
min.

CAUTION

test can produce severe electrical arcing and associpted ejection

Sa

ple-Preparation:

Tten metal. Appropriate precaution should be taken,|including the
sion of_a transparent screen to protect personnel.

Seven 16-in (400 mm) lengths shall|be cut

corlsecutively from 1 length of size 20 wire and shall then be cleaned

with PROPAN-2-OL fluid. Damage two of the pieces by cutting around
the entire circumference at the midpoint of each piece. Ensure that
the cut penetrates to the conductor and is 0.5 mm + 0.1 wide. Form
the bundle by laying the wires parallel, six around one. String tie
the bundle at 30 mm intervals, ensuring that the cut areas are
equidistant between ties. The two cut wires must be adjacent to each
other and the cuts longitudinally separated by 10 mm + 0.5. All wires
must be in continuous close contact during the test and the bundle
shall be positioned so that the two cut wires are uppermost.
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4.5.9.4.2

4.5.9.4.3

Electrical Connections: The seven wires shall be connected to the
power supply as shown in Figure 5. Use indicating lamps connected
line to neutral to show when a sample becomes an open circuit, so that
the potential fault current is not affected. Use 7.5 A circuit
breakers and a three phase power supply derived from a rotary machine
giving 200 V line to line, 400 Hz and having continuous rating of not
less than 5 kVA. 1Include a noninductive 1.0 Q resistance of
appropriate power rating to withstand the short circuit current, in
each of the three 1ine feeders connecting the generator to the test
circuit but not in the neutral connection. The suppiy shall be
connected to the upper end of the bundle (see Figure 6) and the Tamps

be—connected—to—the—oth
shall be—conpnected—to—the—-other—end:

Procegure: Perform the test at an ambient temperature’rof R3°C + b,
Suppoft the bundle in free air at a 10° angle to horiZontafl. Position
the pjpette so that the electrolyte contacts the bundle frpm a height
of 10|mm + 2 above the uppermost wires at a point)1 to 2 mm from the
neare$t cut area on the higher end of the bundie. See Fig
Energize the bundle and start the electrolyteflow at 100
Care should be taken to ensure the electrolyte flows betwe
damage sites as evidenced by steaming of«the electrolyte a
scint)1lation. The test shall be run (eontinuously if pos
an active or passive failure occurs, *Subject to the limita

ible) until .
ions below.

h that an

An active failure is one that produces a disruptive arc su
uit breaker

open ¢ircuit of the conductor and/or the tripping of a cir
and/or fire propagation results.

Following an active faildre as defined here, the electroly
shall|be stopped and the.electrical power shall be switche
tripped circuit breakKer(s) shall be reset. Electrical pow
then be reapplied for the time necessary for any fault con
fully|develop but thermal circuit breakers shall not be re

sually
ruptive arc
y damaged
ctrolytic

A pasgive faiture will not trip circuit breakers but will
involye the—progressive erosion of conductors without a di
until|an.open circuit occurs on one or both of the initial
wires| CA total test duration of 24 h from the onset of el
actiol i ;

NOTE: It is recognized that the nature of some insulating materials
and/or the surface finish of some wire constructions may resist this
failure mode when the wires are new, clean, and in the particular
configuration defined for this test. While this resistance to failure
is a characteristic that is worthy of note for assessment, it i1s not
justification for discontinuing what is essentially a destructive
test. Should a test continue beyond a normal working day, the
electrolyte and power may be shut off overnight and the test continued
the next day. A total of five test specimens shall be tested with a
new specimen employed for each test.
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.5.10.5 Resufits: Report electrification time;”voltage, and time [of failure if

.5.11.1 Scopp: This teét is to be used to determine the time for an insulated

.5.11.3 Test| Equipment:

.9.5 Results: Report details of observations made during the test including
time to and type of failure, circuit breaker activity, and damge to
insulation including length of char. Photo document damage areas on any
wires.

.9.6 Information Required in Detail Specification: MWire type and number of
sample bundles.

.9.7 Precision Bias: This is a new method and round-robin testing to
determine precision is in progress.

.10 Method 510, Voltage Withstand (Wet Dielectric):

.10,1 Scopp: This test provides a method to determine insulation integrity
follpwing any type of performance test.

.10.2 Sampfles: See Section 8.3 of ASTM D 3032.
.10.3 Test| Equipment: See Section 8.2 of ASTM D 3032.
.10.4 Test| Procedure: See Section 8.4 of ASTM:D 3032.

failure occurs.

.10.6 Information Required in Detail-Specification: Performange testing
precpding Voltage Withstand ahd maximum voltage applied.

.10.7 Precfision Bias: A test voltage of at least 2.5 kV 1s reqommended.

.11 Method| 511, Wire Fusing. Time:

wire[ to interrupt current under overcurrent conditions.

.11.2 Samplles: Each sample shall be a 12 in (305 mm) length of wire with the
insullation.stripped 0.5 in (13 mm) at both ends.

.11.3.1 DC constant current supply.
11.3.2 Timer.

.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 MIL-W-5088 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.

- 31 -

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=5d76bffd0c998b28f202b63facafe2f5

-SAE AS*4373 90 WM 8357340 0054533 3 M

SAE  AS4373

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
samples.

4,5.11.7 Precision Bias: This is a new method that has not had the benefit of
ahy round-robin testing to determine precision.

4.6 Test Methods Group 600 - Environmental Tests:
4.6.1 Method 601, Fluid Immersion:

4.6.1.1 Scope: [ThTS test 15 to be used to determine the effects of yarious
fluids to the insulation on the wire sample.

4.6.1.2 Samplies} Three 24-in (610 mm) wire specimens shall be-used for each
test flyid. '

4.6.1.

o

Test Eqtiipment:

4,.6.1.3.1 Contajners large enough to immerse to within 6 in (152 mm)| of each end
of the wire sample, for each fluid in the fluid table belop.

4.6.1.3.2 Quantjties of each of the fluids selected from Table 1.

4,6.1.3.3 A micrometer or other device capable of measurement to 0.0P1 in
(0.25|mm) .

4.6.1.3.4 A devjce to remove the insulation off each end of the wire| sample.

4.6.1.4 Test Procedure:

4.6.1.4.1 Each 24-in (610 mm) ;specimen, for each test fluid in Table| 1, shall
have 1ts diametef.measured and shall then be immersed to wjithin 6 in
(152 mm) of eacCh end for the time and temperature specifief. During
immergion, the radius of bend of the wire shall be not lesg than 14
nor more than 35 times the specified maximum diameter of the wire
under|testy Upon removal from the test fluid, the specimep shall be
wiped|dry and then remain for 1 h in free air at room tempprature.
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 714 and Voltage Withstand (Wet Dielectric) Method 510.

4.6.1.5 Results: Report the initial diameter and the diameter after immersion;
the time and temperature of immersion and the results of the Bend Test
Method 714 and of the Voltage Withstand (Wet Dielectric) Test Method 510.

4.6.1.6 Information Required in Detail Spécificatidn: The wire size and the
fluids to be used for immersion.

4.6,1.7 Precision Bias:
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TABLE 1 -~ Fluid Table

Test fluid

Test temperature
[°C (°F)]

Immersion
time
¢h)

MIL-L-23699, Lubricating 0i1, Aircraft

Turbine Engine, Synthetic Base

MIL-H-5606, Hydraulic Fluid, Petroleum

Base, Aircraft, Missile, and Ordnance

48-50 (118-122)

48-50 (118-122)

TT-1-785, Isopropyl Alcohol

3616, Cleaning Compound,
t Surface

TT-M- , Methyl Isobutyl Ketone
(For Use in Organic Coatings)

SAE-ASI-1241, Fire Resistant Hydraulic
Fluid [for Aircraft

MIL-L-7808, Lubricating 0il, Aircraft
Turbine Engine) Synthetic Base

MIL-C25769; Cleaning Compound, Aircraft
SurfaceiHAlkaline Waterbase, undiluted

20-25 (68-77)
20-25 (68-77)

48-50<(118-122)

48-50 (118-122)

48-50 (118-122)
20-25 (68-77)
48-50 (118-122)
118-121 (244-250

63-68 (145-154)

MIL-C-25769, Cleaning Compound,
Aircraft Surface, Alkaline Waterbase,
diluted 25/75 (fluid/water) ratio

TT-S-735, Standard Test Fluids;
Hydrocarbon, Type I

T7-S-735, Standard Test Fluids;
Hydrocarbon, Type II

63-68 (145-154)

20-25 (68-77)

20-25 (68-~77)

20

20

168
168

20

20

20

168

20

30

20

20

168

168

1The specification for this has been cancelled and superceded in MIL-C-87936.
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TABLE 1 (Continued)

Test fluid Test temperature Immersion
[°C (°F)] time
Ch)
o TT-5-735, Standard Test Fluids; 20-25 (68-77) 168
Hydrocarbon, Type III
p TT-S-735, Standard Test Fluids; 20-25 (68-77) 168

Hydrocarbon, Type VII

q Dielectrit=tUUTant—fTuTd7—3ynthEt+t-—-—————26=25—fﬁ8=?7%—————— 168
silicate ¢ster base, Monsanto Coolanol
25 or equjvalent
r  MIL-T-81583, 1,1,1 Trichloroethane 20-25 (68-17) 168
(Methyl Cglproform) Inhibited, Vapor
Degreasin
s  Azeotrope|of trichlorotrifluoroethane 20-25" (68-77) 168
anhd methylene chloride, Dupont Freon
TMC or equivalent
t MIL-G-3056, Gasoline, Automotive, Combat' 20-25 (68-77) 168
4,6.2 Method 602, Forced Hydrolysis:
4,.6.2.1 Scope: |This test was deyeloped for tape wrapped polyimide ipsulated
wires apd results may-not indicate the hydrolytic stability pf other
construgtions. .
4.6,2.2 Samplest A 30-in_(762 mm) specimen shall be used to run this test.
4.6.2.3 Test Eqpipment:
4,6.2.3.1 PTFE téated steel mandrels that are 6 times the diameter oF the wire,
4.6.2.3.2 0.5 1b (0.227 kg) weights capable of being attached to the wire
insulation.
4.6.2.3.3 A temperature measuring device capable of measureménts to within +5°C
of the wire's rated temperature.
4.6.2.3.4 A variable current source capable of applying the rated free air

current for each wire.
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4.6.2.4 Test Procedure:
4.6.2.4.1 Heat Conditioned Wire:

4.6.2.4.1.1 Sample Preparation: A 30-in (762 mm) specimen shall be wrapped 10
times around a 6X PTFE coated steel mandrel. After wrapping tightly
attach a 0.5 1b (0.227 kg) weight to the insulation on each end.

4.6.2.4.1.2 Procedure: Apply the appropriate single wire in free air current
for the sample's rated temperature obtained from MIL-W-5088,
Figure 2, for 8 h. Measure the stabilized insulation temperature
with a thermocouple attachment. Remove current and weights and
mmerse in 5% saline soTution at 70°C (T58°F) with af Teast 2 in
5 cm) of each end out of the water for 672 h. Refovile specimen from
bolution, return to room temperature and perform Test Method 510 at
2500 V AC. .

4.6,2.4.2 Ungonditioned Wire: Repeat 4.1.2 omitting the’requirement to raise
the wire to its rated temperature for 8 h.

4.6,2.5 Resu]ts: For the heat conditioned wire report the current applied for
the sample's rated temperature and the stabilized insulafjion
temptrature. For both heat conditioned and unconditioned wire report
dielectric failure of the wire if any failure occurs.

4.6.2.6 Information Required in Detail Specification: Number of [samples and
wire[size to be tested.

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

4.6.3 Method| 603, Humidity Resistance:

4.6.3.1 Scopﬁ: This test is to be used to determine the effects |of humidity and
temperature cyeling on the wire sample's insulation.

4.6.3.2 Samples:/ A'52 ft (16 m) length of size 12 or smaller spdcimen of wire
shal| be-tested.

4.6.3.3 Test Equipment:
.3.1 A test chamber capable of maintaining an internal temperature of

70° + 3 (158°F + 5) and an internal relative humidity of 95% + 5. The
test chamber shall be capable of being sealed to retain the total
moisture content in the test space. The heat loss from the chamber
shall be sufficient to reduce the internal temperature from the above
specified operating temperature to not more than 38°C (100°F) within a
period of 16 h from the time of removal of the source of heat.

Distilled or demineralized water shall be used to obtain the required
humidity.
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4.6.3.4

4.6.3.5
4.6.3.6

4.6,.3.7
4.6.4 Me
4.6.4.1

4.6.4.2
4.6.4.3
4.6.4.3.1

4.6.4.3.2
4.6.4.4

4.6.4.4.1
4.6.4.4.2

4.6.4.4.3

4.6.4.4.4

Test Procedure: The specimen shall be placed in the test chamber and
the temperature and relative humidity raised over a 2 h period to the
values specified in 3.1 and maintained at such for a period of 6 h. At
the end of the hour period the heat shall be shut off. During the
following 16 h period, the temperature shall drop to 38°C + 3 (100°F & 5)
or lower. At the end of the 16 h period, heat shall be again supplied
for a 2 h period to stabilize to 70°C + 3 (158°F + 5). This cycle (2 h
heating, 6 h at high temperature, 16 h cooling) shall be repeated 15
times to extend the total time of the test to 360 h. At the end of the
fifteenth cycle, the 50 ft (15.25 m) center section of the specimen
shall be tested for insulation resistance in accordance with Method 504
- Insulation Resistance.

Results: Report the insulation resistance in MQ-1000 ft.

Informatiion Required in the Detail Specification: Themumbey and wire
size of |samples.

Precision Bias:

thod 604], Weight Loss Under Temperature and Vacuum:
Scope: [This test is used to determine the weight loss from g wire
specimen| when subjected to vacuum and temperature. Some predonditioning
may bhe required,
Samples:| A 24-in (610 mm) wire specimen shall be used for this test.

Test Equfipment:

A chamber capable of 33 mm Hg and the temperature rating ofl the wire
sample| for 384 h operation.

A devife to measure the weight of the samples.
Test Progedure:

Each specimen shail be weighed.

If preconditioming 5 specitied 1n the detatt specitication, then such
preconditioning shall be performed.

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

At the completion of this 384 h test, the samples shall be removed
from the chamber and weighed again within 30 min.
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4.6.4.

.5 Method| 605, Propellant Resistance:
5.1

MI
MI
MI
Di

5.4

Results: The initial weight, the weight after preconditioning (if
applicable), and the final weight shall be reported. The applicable
weight loss value may be calculated. The preconditioning conditions (if

applicable) and the temperature and pressure of the chamber shall be
reported.

Information Required in the Detail Specification: The number and wire
size of the samples, the preconditioning parameters, and the chamber
temperature and pressure,

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

Scopg: This test is to be used to determine the effects |of various
propgllants on the insulation on the wire samples

Samples: Three 24-in (610 mm) wire samples<shall be used for each
propgilant.

Test| Equipment:

Coptainers large enough to immerse-to within 1-1/2 in (38 mm) of each
enfl of the wire sample for eacly,propellant listed beloy.

.6.5.3.2 Quantities of each of the propellants selected from the 1ist below.

.5.3.3 A fevice to remove the insulation off each end of the wire sample.

PROPELLANT IMMERSION TIME
(min)
L-P-26536, Propellant, Hydrazine 30
L-P-P6539, Propellant, Nitrogen Tetroxide 1
L-P-P7402, -Propellant, Hydrazine-Unsymmetrical 30

methylhydrazine (50% NoHgq - 50% UDMH)

Test[ Procedure: Each 24-in (610 mm) specimen of finished wire shall be
immersed to within 1.5 in (38 mm) of each end in each of the above
propellants for the specified time at normal room temperature, using a
separate specimen for each propellant. During the 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 propellants, the specimens shall remain for no more than 48 h in
free air at room temperature. The insulation shall be removed for a
distance of one inch from each end of the specimens and the specimens
shall be subjected to the Voltage Withstand (Wet Dielectric) Test

Method 510. Examine the specimen for surface cracks or crazing prior to
voltage withstand.

- 37 -~

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=5d76bffd0c998b28f202b63facafe2f5

SAE AS*JB?B 90 W 4357340 DDSHéBH 4 -

SAE  AS4373

4.6.5.5 Results: Cracks or crazing shall be reported. Results of the Voltage
Withstand (Wet Dielectric) Test Method 510 shall be reported.

4.6.5.6 Information Required in the Detail Specification: The number and wire
size of the sampies and the propellants to be used for testing.

4.6.5.7 Precision Bias:
4.6.6 Method 606, Weathering Resistance:

4.6.6.1 Scope: This test is to be used to determine the effects of UV light and
condensation exposure to the insulation on the wire samples.

4.6.6,2 Samples:[ A 36-in (914 mm) wire sample shall be used for this| test.

4.6.6.3 Test Equfipment:
4,6.6.3.1 A UV 1ljight chamber per ASTM G 53 requirements.
4.6.6.3.2 A champer capable of condensation exposure pey ASTM G 53 reguirements.

4.6,6.4 Test Progedures: This test shall be conducted by following ASTM G 53
for operating ultra violet (UV) light and Water exposure appafatus. Use
the following parameters for UV and condensation cycling:

8 h|UV at 70°C + 3 (158°F + 5) =1 cycle
4 h|Condensation at 40°C + 3€104°F + 5

Perform }20 cycles of UV and .condensation exposure. Remove the
specimen$ after 120 cycles and subject them to the Bend Test Method 714
and the Io]tage Withstand. (Wet Dielectric) Test Method 510. [nsure wire
portion ¢xposed to UV jsiin flex area.

4,6.6.5 Results:| Report any cracking or splitting and any visible changes to
the insulation orsmarkings and the results of the Bend and Vo|]tage
Withstang Tests(

4.6.6.6 Informatlon.Required in the Detail Specification: The number|and wire
size of the)'samples.

4,6.6.7 Precision Bias: This is a new method that 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 multilayered or overbraided
wires. This test is to be used to determine the Tength 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.
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4.6.7.2 Samples: The wires to be tested shall be 4 in + 1/16 (102 mm + 1.6) in
length with square-cut ends.

4,6.7.3 Tesl Equipment:
4.6.7.3.1 A container to hang the specimens in to a depth of 2 in (51 mm).

4,6.7.3.2 A quantity of standard dye solution sufficient to meet the
requirements of 3.1 above. The dye solution shall be prepared as

follows:
Ethyl Alcohol 30 mL
Rhodamine B dye 0.02 gm
Aerosol OT 3 mL

Distilled water to make 2 L

The dye shall be dissolved in the ethyl alcohol before jadding 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.

4.6.7.3.3 A gharp blade to remove the wire insulation.
4.6.7.3.4 A glean dry lintfree cloth.

4.6.7.3.5 A UV light source.

(=) BEREE & 4 B

4.6.7.3.6 A pcale capable of measurements to 1/16 in.

3

3

4.6.7.4 Test|Procedures: MWicking of the dye shall be determined |[as follows:

4,6.7.4.1 Mujtilayer Wire:( )The specimen shall be placed upright with the lower
2 fn (51 mm) of_its length immersed in the dye solution (3.2) in an
open contaipner and shall be left for 24 h at room temperature in a
draft freearea. It shall then be removed from the dyg solution, the
surface of“the insulation shall be wiped with a clean, |[dry, 1int free
clpth and within 5 min after removal from the solution, the specimen
shal'\be observed under ultraviolet light to determine [to the nearest
1/164n the distance the dye solution has traveled in any part of the
insulation by wicking action. The layers of insulation may be
dissected away with a sharp blade, working from the upper end of the
specimen to facilitate observation.

4.6.7.4.2 Overbraided Wire:; Repeat immersion and UV observation but determine
the wicking action, if any, to the nearest 1/16 in in the overbraid
only.

4.6.7.5 Results: Report the distance traveled by the dye solution by either 4.1
or 4.2 depending upon the type of wire being tested.
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4,6.7.6 Information Required in the Detail Specification: The number and size
of the samples and which procedure to use with or without the dye
solution.
4.6.7.7 Precision Bias:

4,7 Test Methods Group 700 - Mechanical Tests:

4.7.1 Method 701, Abrasion: TO BE DETERMINED®

4,7.2 Method 702, Cold Bend:

resistance
mandrel.

4,7.2.1 Scope: [fhis test 1s to be used to evaluate a wire specimenss

4.7.2.
4.7.2.
4.7.2.

4.7.2.
4.7.2.
4.7.2.
4.7.2.

w N

3.

3.
3.

N

to crack
Samples:
Test Equ

1 A cham
mechan

2 A rota
3 A shar

4 A test

Test Pro
rotatabl
weight s
shall be
focated

be condi
period a
temperat
length o
the mand
accompli

ing at Tow temperatures while being wrapped around'\a
A 36-in (914 mm) specimen shall be used in this test.
ipment:

per capable of maintaining -65°C + 3 (<85°F + 5) and pllows
fcal access for wrapping the specimenvaround a mandrefl.

table mandrel for installation into the above chamber|
h blade to remove the specimen“insulation.
weight sufficient to hold the specimen taut on the mandrel.
cedure: One end of -the specimen shall be secured to fthe

e mandrel in the cold chamber and the other end to the test
Wifficient to holdithe specimen taut onh the mandrel. Provisions
made for rotatithg the mandrel by means of a handle or control
putside the chamber. The specimen of wire and the mapdrel shall
Lioned at «65°C + 3 (~85°F + 5) for 4 h, At the end pf this

id while‘both mandrel and specimen are still at this [low

ire, thespecimen shall be wrapped helically, for its|entire

~ for, 20 turns, whichever is the lesser number of turps, around
relwithout opening the chamber. . The bending shall b

shed at a uniform rate of 2 + 1 rpm. At the completipn of this

test the specimen shall be removed from the cold box and from the
“mandrel without straightening. The specimen shall be examined for
cracks in the insulation. Allow specimen to return to room temperature
and then remove the insulation for a distance of 1 in (25.4 mm) from
each end of the specimen and subject the specimen to Method 510 -
Voltage Withstand Test with the bent portion submerged.

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

4.7.2.5

6There is not currently an approved test under ASTM D 3032 which covers this
requirement, but drafts are being worked on and the Task Group has decided to
await the issuance of the ASTM test.
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4.7.2.6 Information Required in the Detail Specificdtion: The number and wire
size of the sampies and mandrel size and weight.

4,7.2.7 Precision Bias: This test can be used for two purposes, design
evaluation or for process control. Mandrel sizes and weights will
differ for each purpose.

4.7.3 Method 703, Dynamic Cut-Through:

4,7.3.1 Scope: This test is to be used to evaluate the resistance of the
insulation of a wire specimen to the penetration of a cutting surface.

4.7.3.2 Samplles: The specimen shali be 18 in (450 mm) in lengthOfor this test.

w
N

4.7.3.

w
w

Test |[Equipment: See Section 22.2 of ASTM D 3032 for'the pecessary
equipment to perform this test. For the elevated temperature test, the
cut tlhrough apparatus must be fixed inside the test chamber so that the
test [can be performed without disturbing the thermal enviyvonment. Also,
the gtandard cutting edge shall be a 20 milHhdiameter sewing needle.

4.7.3.4 Test |[Procedure: See Sections 22.4 through 22.5 of ASTM D|3032 for the
test |procedure.

4.7.3.5 Resullts: Report the force to cut-through each sample and|the
tempgrature of the test. ' \

4,7.3.6 Information Required in the Detail Specification: The number and wire
size |of the samples and thé test temperature,

4,7.3.7 Precision Bias: This.is a new method that has not had the benefit of
any nound-robin testing to determine precision. Note that ASTM D 3032
statgs that precision for this test is not yet known and that optional
cutting edges may.be considered for different sizes of wires. If other
cutting edges-are used they should be covered in the detajl
specification)sheet.

4.7.4 Method |704,<Flex Life: TO BE DETERMINED/

4.7.5 Method
4.7.6 Method 706, Insulation Tensile Strength and Elongation:

4.,7.6.1 Scope: This test is to be used to produce tensile property data for
control and specification of extruded electrical insulation.

TThere is not a current standard test to adequately distinguish between coductor
1ife and insulation 1ife under flexing of insulated wire. The Task Group has
requested that the user members of AE-8D develop such a new test.

8The previously considered test method has shown to have poor reproducibility
and will be considered for redrafting by NAC.
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4.7.6.2
4.7.6.3
4.7.6.4

4.7.6.5

4.7.6.6

4.7.6.7

4.7.7 Method 70

4.7.7.1

4.7.7.2
4.7.7.3
4.7.7.3.1

4,7.7.3.2 A 6X nandrel for-wrapping of the specimen.

4,7.7.4

Samples: See Section 17.3 of ASTM D 3032 for sample preparation.
Test Equipment: See Section 17.2 of ASTM D 3032 for test apparatus.

Test Procedure: See Sections 17.4 through 17.5 of ASTM D 3032 for the
test procedure.

Results: Report the rate of jaw separation, the tensile strength and
elongation.

Information Required 1n the Detai] Specification The rate of jaw
separatien—th 3 3 NS g e ion, the
temperatfiure of the test any special cond1t1on1ng requiremenis, the wire
size, and number of samples to be tested.

Precisidn Bias: Reference ASTM D 412 for the precision of this test.
It should be noted that a variance of +10 to 20% from the average value
is typidal for this test, and that different materials will fypically
have higher or lower variances that cannot be predicted in aqvance of
the test.

, Notch Propagation:
This test is to be used to determine the susceptibility of

wire to withstand notching.or nicking without propagating the
mpletely through the insulation to the conductor.

Scope:
finished
notch c¢g

Samples: A 6-in (150 mm) specimen shall be used for this tegt.
Test Equipment:

A notghing tool as described in Figure 7.

Test Pr
depths
and revelrse‘wrap the entire specimen around a 6X mandrel.

examine
notch penetrates to the conductor. The wrap and unwrap cycle shall

cedures A notching tool shall be built for each of the notch
equired. Use the tool to notch a 6-in (150 mm) specimen. Wrap
Visually

‘continue until the conductor has been exposed (failure) or until 100

4.7.7.5
4.7.7.6

4.7.7.7

cycles have been completed. The number of cycles to failure shall be
recorded.

Results: Report the number of cycles to failure and the notch depth for
each failure.

Information Required in the Detail Specification: The number and wire
size of the samples and the notch depth(s).

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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REMOVE THIS PORTION
- 1
- 0 < I .15
BLADE DIMENSIONS ARE .50 |
NOT CRITICAL

L— 1.5125 ——J

MAKE TEST TOOLS AS SHOWN BELOW, BEING EXTREMELY CAREFUL
NOT TO DAMAGE ANY PORTION OF RAZOR BLADE EDGE.

FRONT VIEW SIIDE
l———e. 2,25 ——— .25 .25

DRILL APPROPRIATE | o oo o m o _C , ?
HOLES FOR 8-32 P & e .75
ROUND HEAD SCREWS <::) ZEE),___L l CFEH - A

\ | .25 Y-k H- -

[ A Tr L

7 [
3/16" CUTAND MEASURE 3/16"
N l— IN)THIS AREA L

THESE SURFACES [TO BE | ~_] ON 2ND, 3RD, 4TH,

AND 5TH TOOLS
PROTRUSIONS ARE TQ BE (RESPECTIVELY)
.002", 003", 004"

and .005", ALL MEASURED TO
+.0001",

CRITICALLY MACHINED“--—-—w\
| P B
USE 1/4" STEEt--=L—ff , —

CENTER BLADE BETWEEN

]
T T HOLDING BLOCKS. ADJUST
X RAZOR BLADE PROTRUSION
LOCK NUTS T0 .001 + .0001".

ALL TOLERANCES ARE
+,001" EXCEPT AS
NOTED.

BOTTOM

MEASURING AT DISCRETE
POINTS ALONG THE PORTION

OF THE BLADE TO BE USED
IN THE NOTCHING PROCEDURE.

FIGURE 7 - Notching Tool
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4,7.8 Me
4.7.8.1

4.7.8.2

4.7.8.3
4.7.8.3.1

4.7.8.3.2
4.7.8.3.3
4.7.8.4

thod 708, Stiffness and Springback:

Scope: This test is used to generate data for comparison between
sampies using the same stiffness and springback apparatus. Stiffness
and springback affect harness mahufacturing, harness and cable
installation, and maintenance operations.

Samples: 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.

Test Equipment:

An apparatus consisting of a pivoting arm mounted in the\ center of a
scaled plate shall be fabricated according to Figures\ 8 ang 9.

A torque meter/wrench.
ATligator clip and string or equivalent.

Test Prqgcedure: The test fixture shall becplaced on a flat §urface with
the edge of the plate on the side of the wire specimen exit point from
the hub|located next to a clear verticalldrop. The span sel@¢ctor shall-
be adjudted for the desired length of <bend. The pivot arm shall be
rotated [to the 90° position (at rest@location). One end of the wire
specimer] shall be terminated with &' spade Tug. The untermingted end of
the wirgq specimen shall be routed-through the hole in the teg$t fixture
hub. The spade lug shall be.attached at the base of the spap selector.
A weight as listed in Table~2-shall be attached to the unterminated end
of the yire specimen using an alligator clip and string. The weight
shall bg hung over the edge of the plate such that the wire §pecimen and
string dre directed along the same radial line as the hole ip the hub,

Using tHe torque meter, slowly rotate the pivot arm to the 0f position.
The maximum torqUe value observed during the bending is the gtiffness.
The pivgt arm-shall be held at the 0° position for about 10 §. MWhile
holding [the <arm, the torque meter shall be removed. MWhile mgintaining
finger dontact with the arm, the arm shall be a]lowed to s1o
back toward—the90° po OR—C to—ahy—tension :

Allow 10 s after sprlngback actlon stops The 1ndicated angle is the

springback,
TABLE 2
WIRE SIZE WEIGHT IN 1b (kg)
22 1.0 (0.455
“ 26 0.5 (0.23)
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16 INCHES (406 mm)

--;1

= 3 INCHES (203 mm)

90°

au_u‘LLLA,“J\LLQ\LfOo
6° - )

7 INCH (178 mm) D

4 300

00

&= 16 INCHES (406 mm)

FIGURE 9 - Test Fixture Base Plate
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4,7.8.5 Results: Report the torque needed to pull the specimen through the 90°
bend and the degrees of springback.

4.7.8.6 Information Required in the Detail Specification: The number and wire
size of the samples to test and the span selector length for testing.

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

a. Use of different conductor constructions (ﬁni]ay, concentric),
materials (copper, aluminum, alloy, plating), sizes (22 AKWG versus
2 X .
b. use of different wall thickness of insulating material.
c. Use of different span selector settings (the shorter the span the
re pronounced the performance difference between -copstructions).

4.7.9 Method [709, Vibration: TO BE DETERMINED?

This test is to be used to determine whether a specimen will
when wrapped upon itself or around a mandrel. The|wrapback test
een used for process control purposes with wires ingulated with
PTFE| to determine the degree of sintering of the insulatjon.

4.7.10.2 Samples: Use 12-in (305 mm). Hinished wire samples for the wrapback

and 12 in (305 mm) plus the additional length requifed for winding
e mandrel for the mandrel test.
4.7.10.3 Test Equipment:

4.7.10.3.1 An oven capable of sustained temperatures as set forth|by thejDetail

4.7.10.3.2 Test mandrels as called out in the Detail Specification;
4.7.10.4 Tes

4.7.10.4.1 HWrap Back Test: This test applies to sizes 10-30 finished wire for
all insulations. 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, and 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 10). After removal from the oven,
the specimen shall be examined visually, without the aid of
magnification for cracks.

9There currently is no acceptable procedure or vibration level that can be

tested that will predict an acceptable performance level for this property. It
appears that this property is more of a system test than a wire test. The Task
Group does not have a solution to this dilemma and has requested help from AE-8D
for this problem.
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4,7.10.4.2 MandfeT Test:

4.7.10.5

4.7.10.6

4.7.10.7

4.7.11
4.7.11.1
4.7.11.2

4,7.11.3
4.7.11.3.1

Method 71

——

FIGURE 10 - Wrap Back Test

all
the
woun
temp
shal]
the
straf
withg
Voltzg

Resultg:

Withsta

Informg
the nun
temperyd
tempers

Precisi

round-ry
materis

Scope:

applicg

This test applies to sizes 0000-8 Tinished
nsulations. The specimen, with a length of 12 in\(3
dditional length required for winding on the mandrel

tightly for two close turns around a mandrel_ diamet
rature as specified in the Procurement Document. Th

be accomplished manually and shall be in the middle
pecimen so that 6 in (152 mm) of each end shall rema
ght. The specimen shall then be removed from the ma
ut unwinding, examined visually for ‘€racks, and subj
ge Withstand Test Method No. 510.

Report any cracking of the_insulation. Report th
nd Test results for the Mandrel test of Procedure 4.

tion Required in the Detadl Specification: The wire
ber of samples for either test, the temperature and
ture for the Wrapback.Test and the mandrel diameter
ture for the Mandrel’ Test.

on Bias: Thewrapback test has not had the benefit
obin testing(to determine its suitability for insula
1s other than PTFE.

1, Wrinkle Test:

This test is to be used to evaluate the quality of

tion and the ability of the insulation to resist wripkling.

wire for

D5 mm) plus
, shall be
by and

b winding
portion of
in

ndrel

pcted to the

2 Voltage
/.10.4.2.

size and

the time at
bnd the test

pf
Eing

nsulation

It

is appl

Sample:
wire,

icable only to wire sizes 10 and smaller.

The test sample shall be a 12-in (305 mm) Tength of finished

Test Equipment:

A device to provide 3X magnification.

4,7.11.3.,2 Steel mandrels sized appropriately for the samples tested.
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4,7.11.4 Test Procedure: Bend the wire sample one full turn around the mandrel
as specified below.

WIRE MANDREL
SIZE SIZE
- in (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 (25.4)

The wire sample shall then be examined at 3X magnificatign for
wrinkles. It may be examined on the mandrel or-after removal from the
mandrel leaving the coil intact.

4.7.11.5 Resuflts: Report wrinkling for each sample tested.

4.7.11,6 Information Required in the Detail Specification: Numbens and wire
size| of samples to be tested.

4.7.11.7 Precfision Bias:

4.7.12 Method| 712, Durability of Color/Identification:

4,7.12.1 Scope: This test shall-be used to evaluate the durability of
color/markings appliéed to the wire for coding. This tes{ is not
appliicable for braided wire constructions.

4.7.12.2 Samp[les: For &his test, 6-in (152 mm) finished wire spe¢imens shall be
used|.

4.7.12.3 Test| Requirement:

7.12.3.1

The marking durability test fixture shall be designed to hold a 6-in
(152 mm) specimen of finished wire firmly ctamped 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 (0.63 mm + 0.05) in
diameter, repeatedly over the upper surface of the wire so that the
longitudinal axis of the needle and the specimen are 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.

- 49 -

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=5d76bffd0c998b28f202b63facafe2f5

SAE AS*4373 90 WM 8357340 0054551 § W

SAE  AS4373

4,7.12.3.2 A sewing needle that is 0.025 in + 0.002 (0.63 mm + 0.05) in
diameter. After each test, the abraiding surface of the needle
should be examined for wear and replaced if worn,

4,7.12.4 Test Procedure: In performing the test, a specimen of wire shall be
mounted in the specimen clamp and a 0.5 1b (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 Tine of solid color
insulation coating or of the stripe, band, or printed marking, as
applicablie, has been removed or obliterated by the needle, the specimen
shall e considered tailed. Three specimens shall be testeyl from each
sample|unit and failure of any specimen shall constitute/fajlure of the
sample|unit.

4,7,12.5 Resultg: Report any specimen that fails.

4,7.12.6 Information Required in the Detail Specificationt The number and wire
size of the specimens.

4,7.12.7 Precision Bias:
4.7.13 Method 713, Wire Surface Markability: TO BE DETERMINED!O
4.7.14 Method 714, Bend Test:

4.7.14.1 Scope:| This test provides a method to determine the sensitjvity of the
insulation to cracking.

4.7.14.2 Sampleg: A 24-in (610 mm)> wire sample shall be used for thjs test.
(Longet lengths may have to be used on some of the large size samples.)

10Wire surface markability by high speed methods such as laser, ink jet, and
contact printing is still under investigation by users. The method for
generating the mark needs to be more clearly defined in order to achieve a
performance requirement. In view of this, the requirement for markability for
laser, ink jet and contact printing is waived until such a method can be
developed. This requirement is not to be confused with a wire durability test.
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4.7.14.3 Test Equipment: Mandrels and weights as specified in the following:

Wire Nominal Diameter Winding Tension
Size of Mandrel (1b)
30 50X 0.50
28 50X 0.50
26 50X 0.50
24 50X 0.50
22 50X 1.00
20 50X 1.00
18 50X 1.00
16 50X 1.00
14 50X 3.00
12 40X 3.00
10 40X 3.00
8 30X 4 .00
6 30X 400
4 30X 4.00
2 30X 6.00
1 30X 6.00
0 20X 6.00
00 20X 8.00
000 20X 8.00
0000 20X 12.00
4.7.14.4 Test| Procedure: 1In a 20 to 25°C (68 to 77°F) environmen{, one end of
the [sample shall be secured-to the mandrel and the other|end to the

length of the specimen #s wrapped around the mandrel and|is under
tenslion with adjoinihg ‘coils in contact. The mandrel shall then be
rotated in reverse direction until the full length of the wire which
was joutside during the first wrapping is now next to the|mandrel. This
prodedure shallibe repeated until two bends in each dire¢tion have been
formed in thé/same section of the wire. The outer surfage of the wire
shalll then'be observed for cracking of the insulation.

load weight given above. . The mandrel shall be rotated ultil the full

4,7.14.5 Resylts:r" Report the mandrel size and weight used and any observation
on insulation cracking.

4.7.14.6 Information Required in the Detail Specification: None.
4.7.14.7 Precision Bias:

4.8 Test Methods Group 800 - Thermal Tests:

4.8.1 Method 801, Flammability:

4.8.1.1 Scope: This test evaluates a finished wire sample's burning
characteristics.

4,.8.1.2 Samples: A 24-in (610 mm) finished wire sample shall be used for this
test. .
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4.8.1.3 Test Equipment:

4'8‘.‘ 03.]

4.8.1.3.2
4.8.1.3.3
4.8.1.3.4

4.8.1.3.5

4,.8.1.4

4.8.1.5

4.8.1.6

4.8.1.7

A Bunsen-type gas burner with a 1/4-in (6.35 mm) iniet, 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
A ther
A shee

mocouple pyrometer.

t of facial tissue conforming to UU-T-450,

A specimen holder designed so that the Tower end of a 24 in (60.96 cm)

wire
passe
speci
parall
chamb

A tes
(60.9
ventil

Test Pr
at a di

point f
positio
clamped
passed

suffici

the speg
specimen
side of
shall be
withdraw

Results:
removal
facial t

pecimen 1s held by a clamp, while the upper end of ffe specimen

over a pulley and cann be suitably weighted to hold
en taut at an angle of 60° with the horizontal,.in a

el to and approximately 6 in (15.24 cm) from the back

r (see 4,8.1.3.5).

chamber approximately 1 ft2 (30.48 cm2)~square by 2
cm) in height, open at the top and front to provide
ation for combustion but to prevent drafts.

cedure: The 24-in (60.96 cm) specimen of wire shall
tance of 8 in (20.32 cm) from its Tower end to indicg
r flame application and shal} be placed in the specif
in the test chamber. The-lower end of the specimen
in position in the specimen holder and the upper end
ver the pulley of the holder and weighted with the wg
nt to keep the wire taut. With the burner held perpg
imen and at an angle/of 30° from the vertical plane ¢
, the hottest portion of the flame shall be applied f
the wire at the test mark. The period of test flame
30 s for all sizes of wire and the test flame shall
n immediately at the end of that period.

Report) the distance of flame travel, the time of by
from the test flame and the presence or absence of fI
issue” due to incendiary drip from the specimen. Chay

or charn

edospots in the tissue shall be ignored in the abseng

flame.

Informat
number o

Precisio

b

the
plane
of the

ft
adequate

be marked
te the

ied 60°
shall be
shall be
ight
ndicular to
f the

0 the Tower
apptication
be

rning after
ame in the
red holes
e of actual

Breaking of the wire specimens in sizes 24 and smaller shall not
‘be considered as failure provided the requirements for flame travel
limits, duration of flame, and absence of incendiary dripping are met.

ion Required in the Detail Specification: The wire s

f samples.

n Bias:

ize and
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Method 802, High Pressure/High Temperature Air Impingement (Burst Duct):

.1 Scope: This test is to be used to evaluate the effects of a burst hot
air duct on the insulation of a finished wire specimen.

ro

Samples: A seven wire harness shall be used in this test.

w

Test Equipment:

[#%)

.1 A cylindrical tube of 1 in (25 mm) inner diameter, capable of carrying
315°C + 3 (600°F + 5) air at 70 to 80 psi shall be used. A 0.015 in +
0,0015 (0.38 mm + 0.038 mm) wide slit should be cut along the length
of the tube for 1.00 in + 0.010 (25 mm + 0.25) to enable| the air to
impinge upon a wire harness.

.3.2 A M33320 - 7.5 A circuit breaker.

.4 Test Brocedure: The seven wire harness shald be identical| to the one
shown|in Figure 11 except the center wirg-shall be protectpd with a
MS3320 - 7.5 circuit breaker. The wire bundle shall be firmly mounted
above [and perpendicular to the slot im the tube with a disftance of

1.0 i + 0.125 (25 mm + 3.2) between them. Apply power tol the bundle
and then initiate air flow through’the tube. Air temperatures shall be
maintgined at 315°C + 3 (600°F #5) and air pressure shalll be maintained
at 70|to 80 psi. low, and
determine if any of the following conditions exist or exisfted during the
test.

QO T w

Existénce oflone or more of these conditions constitutes flailure of the

.8.2.4.

.6 Information Required in the Detail Specification: The wire size and
number of samples to be tested.

.7 Precision Bias:

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

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