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ELECTRICAl-POWERWIRIHGPROGRAM

GOAL: TO PROVIDE A TECHNOLOGY BASE FOR THE DEVELOPMENT OF
LIGHTWEIGHT, ARC TRACK-RESISTANT AND RELIABLE WIRING
SYSTEMS FOR AEROSPACE APPUCATIONS.

APPROACH

• IDENTIFYMISSIONFIEC__ AND N=PI._TION
• EVALUATEPOTENTIALWIRINGSYSTEMSAND ESTABUSHADATABASE
• INVES'n_ILTEkOVN_GS) "ROtlXO_ES RB.B/N_IT TO Wg:IINGFNLUFE

PREVlENI'ION.DE11EC11ON,AND ISOLATION.
• ESTAEItJSHGUIDELINESANORECOMMEN_TIOI_

• NEWINStA,KI1NG MATEFIALS

WIRING COhlST_$T1OI_

* IMPROVED SYSTEM DESI_';N

• ADVN,,Ik'AEDCIFzCUrrPROYECT1ON

_zz].r,._z]..gei

• PRESSURIZEDMOI_JLES i
• TRAN_All_OSPHEF_C VEHICLES
• LEO/GEOEN_RONMENTS

" LUNARANDMARTIANENVIRONMENTS

- NASAWiringforSpace ApplicationsProgram

• Test Progmn_. Evaluate potential wiring constructions and
establish a database of Testing Information.

• Identifyand priorfl_eNASAwiring requirements

• Select candidate wiring constructions

• Develop test matrix and formulate test program

• Coordinate and conduct tests

• E_ablishguidelines and recommendations
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NASAWiring for Space Applications Program

• NASAMission Environments:

• PressurizedModule

• LEO/GEOApplications

• Trans-AtrnosphedcVehicles

• Lunar Surface

Martian Surface

OPERATIONAL ENVIRONMENTS

.n.J-- ,° __Modules atmo_honc Surface Surface Nrctaft

Voltage a-lmv m.lmv am.,l_Dv m.i_v _v

Frequency o¢ oc._ oc.,m_

Mechanical

Vibmlion 1._oo _s_mmd_- 14SaSIq. '._0Y4 )

1l'.N imll_m_ LEO -.* GEt')
m

Joal.o.s_f v_q,-..PmalrInlpac_ N/A (F0,J,_i_,elAnmm) ,,,LEO CPmmZm_I A,ULwlO)I N/A t
Envbonmenlml L

Tcml_rature ,u =.arc .m'c.-) I_I'G .111_c ._, l_4"G .mo'c ..t NQ'C .171'c.<, 111C -143"c- 27"CSOu0¢_m_. l0 q_lm_ ©re,m*, w_m, la_l_m/_v ISS,:/¢m_ -es'c..,::o'c

Gu/FluidC,_mp. im_ _ 1_k RN1_4dlI1011_.-_. ,--.M,_

Pr_iUt_ 517 _r_ 10_ .._ IO'WTO_ 73 X I0.14 T4f '_lO._ 7 _.I0._4 Tgff |04 ._ lO.t_ TO_ 4A ..4tl.4T_" 45- 7gOToot

PafltculataRadiation _A _ s_,_i N/A N/A

Att_,_icOxygen WA i_m_, ,m L_o.-,s_o N/A N/A WA

ReducedGravity ,o_-_io*o i_ _ __ i_o o,l,,,9 _sss WA

C Pbulnl_ WA (_*._Mw t_._
-

!
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TESTING PROGRAM APPROACH

, Determine Required Test Matrix

. - NASAOperationalEnvironments
- NASAUniqueTe..-:Requireme._s

• LeverageExistingTesting Database
-Air ForcePrograms
- NavyPrograms
- NASAPrograms

J

• Identifyand EvaluateCandidateWidng Constructions
- - MilitaryStandardWires

- HybridInsulationConstructions

• Utilize(inter)National Expertise
- ExternalReviewof AllPlans

- ExperiencedTestingOrganizations

NASAWiring for Space Applications Program

* Candidate Systems:

Fil,_tex (PTFE/PI/FEP) - MIL-W-81381/7 (FEP/PI)

Thermatics (PTFE/PI/PTFE) - MIL-W-22759/12 (TFE)

- Tensolite (PTFE/PI/PTFE) - MIL-W-22759/34 (XL-ETFE)

- Gore (PTFE/HSCR PTFE/PTFE) - New Insulation (PFPI)

* Confi£;,Irotlon:

- MIL-W-81381/7 constructions

- AWG: #12,#20

- Single wire ,,

- Twisted pair

.L
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NASAWiringfor Space Applications Program

• $umrnotyof ResultsRepoffed in 2nd NASAWorkshopon
W#fngfor Space Applicotions:

Arc tracking, mechanica!, electrical, flammability, fluid
reactivity, thermal vacuum stabliity,atomic oxygen, and
ultra-violet radiation performed on 8 candidate samples
of both # 12and #20.

Candidate constructionsdown-selected to 3 most
promisingcandidates, singlewire gauge (#20), and
furthertestswere defined.

New insulationmaterialswere identified and will be
investigated

(InformationreportedinNASAConference_n 3244- "SecondNASAWorkshoponWldngforSpace@ns]

NASAWiringfor Space ApplicationsProgram
FY'94 - '95TestingActhdfies

• Down-selected Samples:
l

Gauge:
[

- AWG #20 i

Constructions:

- Tensolite(PTFE/PI/PTFE)

' - Thermatics (PTFE/PI/PTFE) '

- Filotex (PTFE/PI/FEP)

' - MIL-W-81381/7(FEP/PI)

- MIL-W-22759/12(TFE)

MIL-W-22759/_"_(XL-ETFE)

New Insulation (PFPI)
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NASAWiringfor Space Applications Program
FY_4 - '95 TestingActivities

• Participating Organlzotions:

NASA
!

• LeRC
• MSFC
• JSC

McDonnellDouglasrrRw

- Unive_ ofBuffalo

NASAWiringfor Space Applications Program
FY'94 - _5 TestingActMties

NASA LeRC

• Objective: Perform comparative analysisof arc-tracking of
the candidate constructions under atmospheric,
vacuum, and i_gravity conditions.

J

• Tests: Arc-tracking

Ambient conditions
5x I0_ torr
102g

• Prlnclpal Thomas J. Stueber
; Investigator. NYMA, In=, ,.

NASA LewisResearch Center
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NASAWiringforSpace ApplicationsProgram
FY'94 - '95 TestingActivities

NASA MSFC

• Objective: Investigate the effects of AO, UV, and AO with
UV synergisticeffects on wire insulationmaterials.

• Tests: AO: -1021atoms/cm2
UV: - 10,000 ESH

• Principal Jason A. Vaughn
Investigator: Space Environmental Effects Branch

George C. MarshallSpace FlightCenter
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