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Purpose

* Develop an improved test method and procedure for
aircraft electrical wiring.
* This test method is intended for determining the

resistance of electric wire insulation to flame when
tested according to the Draft version 5.7.

* This is the new wire test we are currently developing
at the FAA Technical Center.
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Test Specimens

* Wire or cable bundles are the preferred test
specimens.

+ Certain situations may exist in were not enough
samples of the wire or cable are available, the wire
gage size is too large to bundle, or they are flat
cables.

— In these cases, single wire or cable testing will be allowed.
The minimum specimen length, in this test, is 4 inches
(101.6 mm).
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Background

« Because of diversity of wall thicknesses (light weight & normal
weight) for Composite
(POLYTETRAFLUOROETHYLENE/POLYIMIDE) type of wire
and cables, we correlate flammability tests using wires and
cables construction from the TABLES 1 and 3, to verify results
for these most common used wires and cables in the industry.

« With these tests we tried to validate simplified flammability tests
using only three specimens of the same wire or cable insulation
type, and more commonly used AWG sizes.

* Results will show whether or not we need to perform
flammability tests on both, wires and cables, as individual
components or bundle flammability tests for wires and cables.
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Test Specimens

« Test specimens are COMPOSITE —
POLYTETRAFLUOROETHYLENE/POLYIMIDE wire
insulation type, smooth surface, light weight and
normal weight, nickel-coated copper conductor, AWG
# 20 and 22, compatible with SAE AS22759/187 &
/192 specifications.

* For cable construction we used twisted pairs with the
same component wires as above, AWG # 20 and #
22, round shields & jacket, compatible with NEMA
WC 27500 DK and DR specifications.
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Test Methods and Apparatus

« With exception of number of wires and cables in the
bundles and bundle diameters, test methods and
apparatus were in accordance with Draft version 5.7
(Flammability Test Method and Criteria for Aircraft
Electrical Wiring).

« Tests were performed on individual wires and cables
and on bundles with 7 wires and 7 cables.
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Test Specimens

TABLE 1 - INDIVIDUAL, SINGLE WIRES

Specimen | Qty | Supplier Part Nunther AWG | Length
AR22750/192-20-0
A-l n3 1 POLYTETRAFLUOROETHYLENEPCOLY IMIDE 20 207

INSULATED, SMOOTH SURFACE, LIGHT
WEIGHT, NICKEL-COATED COFFER
CONDUCTOR, 260 °C, 600 WOLTS
AK22750/192-22-0

A-2 03 1 POLYTETRAFLUCROETHYLENEFCLYIMIDE | 22 207
INSULATED, SMOOTH SURFACE, LIGHT

WEIGHT, NICEEL-COATED COFPEE.
CONDUCTOR, 2680 °C, &00 VOLTS

A522759/187-20-9
A-3 03 1 POLYTETRAFLUOROETHYLENEFCOLYMIDE | 20 20
INSULATED, SMOOTH SURFACE, HORMAL
WEIGHT, NICKELCOATED COFPER.
CONDUCTOR, 260 “C, 600 VOLTS

AK22750/187-22-0
A-4 03 1 POLYTETRAFLUCROETHYLENEFCLYMIDE | 22 207
INSULATED, SMOCTH SURFACE, HORMAL
WEIGHT, NICKELCOATED COPPER.
CONDUCTOR, 280 °C, 800 VOLTS

AKR22750/192-20-9
A-5 K] 2 POLYTETEAFLUOROETHYLENERPCL ¥ IMIDE 20 20
INSULATED, SMOCTH SURFACE, LIGHT
WEIGHT, NICEEL-COATED COFPEE
CONDUCTOR, 260 *C, a00 VoOLTS

A822759/192-22-5
A-6 03 2 POLYTETRAFLUOROETHYLENEPOLYIMIDE | 22 207
INSULATED, SMOOTH SURFACE, LIGHT
WEIGHT, NICKEL-COATED COFFER
CONDUCTOR, 260 °C, 800 VOLTS

AS22759/187-20-9
A-T K] 2 POLYTETEAFLUOROETHYLENEPCL ¥ MIDE 20 20
INSULATED, SMOOTH SURFACE, HOREM AT
WEIGHT, NICEELCOATED COFFER
CONDUCTOR, 2680 *C, 800 WoLTS
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Test Specimens

LE 2 - BUNDLES WITHO07 WIRES

No. of
Speciinen| Qty | Supplier Part Number Wires | AWG | Length
mn
Bundle

AS22759/192-209
POLYTETRAFLUOROETHYLENES
E-1 na 1 FOLYIMIDE INSULATED, 07 M a0
sMOOTH SURFACE, LIGHT
WEIGHT, NICKEL-COATED
COPPER COMDUCTOR, 260 %2, 600
VOLTS

ABR22759/192 229
POLYVTETRAFLUOROETHYLENES
E-2 03 1 POLYIMIDE INSULATED, 07 27 i
SMOOTH SURFACE, LIGHT
WEIGHT, NICKEL-COATED
COPPER COWMDUCTOR, 260 %2, 600
VOLTS

AS22759/187-20-9
POLYTETRAFLUOROETHYLENES
B-3 na 1 POLYMIDE INSULATED, 07 gli a0
sWOOTH SURFACE, WORIMAL
WEIGHT, NICKELCOATED
COPPER COMDUCTOR, 260 *C, 600
VOLTS

AS22759/187-22-9
POLYVTETRAFLUOROETHYLENES
E-4 na 1 POLYMIDE INSULATED, 07 29 a0
SMOOTH SURFACE, WORIMAL
WEIGHT, NICKELCOATED
COPPER COMDUCTOR, 260 *C, 600
VOLTS
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Test Specimens

03

AS22759/192-20-9
POLYTETRAFLUOROETHYLEWES
POLYINIDE INSUOLATED,
SWIOCOTH SURFACE, LIGHT
WEIGHT, MICKEL-COATED
COPPER. CONDUCTOR, 260 *C, a0l
VOLTS

07

20 207

03

AS22759/192-22-5
POLYTETRAFLUOROETHYLEMES
POLYINMIDE INSUOLATED,
sWIOOTH SURFACE, LIGHT
WEIGHT, MICKEL-COATED
COPPER. CONDUCTOR, 260 *C, a0l
VOLTS

a7

22 207
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AS22759/187-20-9
POLYTETRAFLTTOROETHYLENE!
POLYMIDE INSULATED,
olOCOTH SURFACE, MORNMAL
WEIGHT, NICKELCOATED
COPPER. CONDUCTOR, 260 #C, a00
VOLTS

07

A0 a0
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Test Specimens

TABELE 3 - INDIVIDUAL CAEBLES

Specimen | Qty | Supplier Cable Part Number AWG Wall Length
{Comp.
Wire)
1M27500-20DR2M25
Cc-1 | 03 1 Twisted pair, round shield & jacket | 20 EL?%%I}?T 207
M27500-22DR2M25
-2 | 03 1 Twisted pair, round shield & jacket | 22 mﬁé& 207
1M27500-200K 21425
C-3 | 03 1 Twisted pair round shield & jacket | 20 %%Rgﬁ% 207
M27500-22DK 21425 207
C-4 | 03 1 Twisted pair round shield & jacket | 22 Igﬁ%ﬂgﬁ%
M27500-22WH2N24
C-5 | 03 2 Twisted pair round shield & jacket | 20 %%Fgﬂ}ﬁ 207

L Ak,
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Test Specimens

TAELE 4 - BUNDLES WITHO7 CABLES

Wiring Test

No. of Wall | Length
Specimen| Qty | Supplier Cable Part Number Cablesin | AWG Comp. of
ST Qty |Supp n
Bundle Wire) | bundle
1 LZ7S00-20DEZIN2S L[GHT
D-1 03 Twrsted pair, round shield 07 A0 WEIGHT A0
& jacket
L2TFS00-20DEZMN25 L[GHT
ﬂ . . . aa
D-2 03 1 Twristed par, round shield 07 22 WEIGHT 20
& jacket
LAZTS00-20DE M5
D-3 | 03 1 Twisted pair round shield 07 20 NDEMH 20"
& jacket WEIGHT
WFS00-200E 225
D-4 | 03 1 Twisted pair round shield 07 22 NDEMH 207
& jacket WEIGHT
IZTS00-22WH2N24
D-5 | 03 2 Twisted pair round shield 07 22 NOEMH 207
£ Jchled WEIGHT
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Results

INDIVIDUAL, SINGLE WIRES

No | Burn Length Flame- Dinip Flame- Conductor
Specimen nch | mm Extinguish Extinguish Time | Exposed | Comments
Time (sec)
A-1 1 0.62 | 1587 0 0 I}
A-1 2 075 | 1904 0 0 I}
A-1 3 0575 | 1904 D 0 I}
A-12 1 0.56 | 1422 0 0 T
A-12 2 075 | 1904 0 0 I}
A-12 2 075 | 1904 0 0 I}
A-3 1 0.62 | 1287 0 0 I}
A-3 2 043 | 1016 0 0 I}
A-3 ! 0.37 439 D 0 I}
A-4 1 0.5 12.69 0 0 I}
A-4 2 0.5 12,69 0 0 I}
A-—4 3 0.56 | 1422 D 0 I}
A-5 1 0.37 539 0 0 I}
A-5 2 0.37 939 0 0 I}
A-5 3 0.37 439 0 0 I}
A-6 1 0.5 12,69 0 0 I}
A-6 2 0.37 939 0 0 I}
A-6 2 0.5 12,69 0 0 I}
A-T 1 0.36 514 0 0 I}
A-T 2 0.36 914 0 0 I}
A-T ! 0.5 12,659 0 0 I}
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Results

BUNDLES WITH 07 WIRES

No Max Burn Flame- Dinip Flame- Conductor
Specimen Length Extingumish Extinguish Time | Exposed | Comments
meh min Time (sec)
B-1 1 075 | 1%.04 0 ! i
B-1 2 075 | 19.04 0 0 i}
B-1 3 075 | 19.04 0 0 I}
B-2 1 075 | 19.04 0 0 I}
B-2 2 075 | 12.04 0 0 i}
B-2 3 062 | 1587 0 0 i}
B-3 1 056 | 14.22 0 0 i}
B-3 2 043 10.9 0 0 i
B-3 2 075 | 15904 0 0 i
B-4 1 056 | 14.22 0 0 i
B-4 2 056 | 14.22 0 0 i}
B-4 3 056 | 14.22 0 0 i}
B-5 1 0.5 12.6% 0 0 i}
B-5 2 075 | 19.04 0 0 i}
B-5 3 0.5 12.6% 0 0 i}
B-6 1 062 | 1587 0 0 i
B-6 2 0.5 12,68 0 0 i
B-6 3 056 | 14.22 0 0 i}
B-7 1 043 10.9 0 0 I
B-7 2 056 | 1422 0 0 I
B-7 3 056 | 14.22 0 0 i}
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Results

INDIVIDUAL CABLES

No | Burn Length [ Flame- Drip Flame- Shaeld
Specimen inch | mm Extinguish Extinguish Time | Exposed | Comments
Time (sec)
C-1 | 1 | 05 | 1269 | 0 0 N
2 0.62 | 15.87 0 0 N
3 0.62 | 15.87 0 0 N
C-2 1 075 | 18,2 0 0 N
2 052 | 134 0 0 N
3 063 | 16.1 0 0 N
C-3 1 0.72 | 18.2 0 0 N
2 074 | 19.2 0 0 N
3 074 | 19.1 0 0 N
C-4 1 067 | 173 0 0 N
2 067 | 17.3 0 0 N
3 067 | 17.3 0 0 N
C-5 1 055 | 14.2 0 0 N
2 0.59 | 157 0 0 N
3 055 | 14.2 0 0 N
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Results

BUNDLES WITH 07 CABLES

No Max Burn Flame- Drip Flame- Shield
Bpecimen Length Extinguish Time | Extinguish Time [Exposed | Comments
mch min (sec)
-1 1 056 | 1422 [ i I
2 1.25 | 31774 0 i IT
E 1.25 | 31774 0 0 T
D-2 1 1.02 25.9 0 0 T
2 1.10 27.9 0 0 T
E 1.18 29.9 [ i I
-3 1 1.10 279 [ i I
2 1.06 26,9 [ i I
E 1.10 279 [ i I
-4 1 1.14 258.9 0 0 IT
2 | 0.80 22.9 0 0 T
a0 0.80 22.9 0 0 T
-5 1 0.7 1777 ) ] I
2 | 0.559 14.9 ) ] I
a0 | 062 157 ) ] I

Wiring Test S@N\:\ Federal Aviation

-} Administration




Conclusions

* Results of these tests demonstrate that no significant
difference in resistance to flame of electric wire or
cable with Composite
(Polytetrafluoroethylene/Polyimide) insulation are
noted when tested in the wire bundle configuration or
as individual components, with different wall
thicknesses, or with different AWG.
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Testing Recommendations to Working
Group

* Testing three (3) specimens of single wires from
same manufacturer of AWG = 20, Normal Weight (as
per SAE AS 22759/80 to 92 or /180 to 192).

* Three (3) specimens of the cables, having twisted
pair, component wires of AWG = 20, Normal Weight
(as per SAE AS 22759/80 to 92 or /180 to 192).from
same manufacturer and in accordance with NEMA
WC 27500 spec.

» Discussion on testing a single wire versus bundles.
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