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through analysis and test that all elements of the arc frequency, arc current magnitude, and duration T e
spacecraft will survive the space environment — Measure iESD activity by monitoring sample mounting plate current rime e
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Material chargmg concerns Missions to the Jovian environment are challenging due to
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= - . . . . The current Europa Lander Mission design utilizes a solid
(DOS) Silica-Filled EPDM Insulation Kevlar-Filled EPDM Insulation rocket motor to provide the high thrust needed for the de-
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Most sensitive to generating iESD of the four sample types tested iESD not detected until flux raised to 2 nA/cm? orbit stage.
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construction of a solid rocket motor raised concerns about

11/1/2018 Kevlar-Filled EPDM No arcs in 3600 sec . . . . .
the possible generation of internal Electrostatic Discharge
‘ 10/25/2018  Silica-Filled EPDM 0.1 900 sec/1 arc = 900 sec/arc 1 0.5 No arcs in 3600 sec , , , ,
7 (iESD) events and potential damage to materials leading to
// *5 : 0 e ' 0 Noares in 2100 sec diminished motor performance.
% 1 0.5 900 sec/16 arcs = 56.3 sec/arc 1 1 No arcs in 1200 sec
% 1 1 2038 sec/200 arcs = 10.2 sec/arc 1 2 1260 sec/ 21 arcs = 60 sec/arc A series of evaluation tests of inert solid rocket motor
Z 10/29/2018 SIlICE!-FI”Ed EPDM 1 0.1 360056C/12 arcs=3005ec/arc 1 5 600 SEC/40 arcs =15 sec/arc materials at the MarSha” Space Fllght Center IndlcatEd
é . - 1560 sec/14 arcs = 111.4 sec/arc 11/2/2018  Kevlar-Filled EPDM 1 1 No arcs in 1200 sec minimal susceptibility .to IESD generatloon — Pa rt!CU|ar|V
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1 3 1800 sec/35 arcs = 51.5 sec/arc
S @ Propellant Total fluence after both days = 5.26 x 10* e-/cm? =>3 Mrads Total fluence after both days = 1.21 x 10 e-/cm? => 6.9 Mrads Future iESD evaluation tests will focus on external de-orbit
(Mission Requirement: 3 Mrads) Mission Requirement: 3 Mrads stage components which will be exposed to higher flux
Cross-Section of Typical Solid Rocket Motor Layout . levels due to minimal shielding.
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Internal Electrostatic Discharge (iESD) iESD detection threshold at 2 nA/cm? Highly resistant to iESD generation

Arcing occurs when the electric field, created by the build-up
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strength of the material. 11/8/2018  Liner (HTPB) No arcs in 1800 sec
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11/52018  Inert Propellant No arcs in 2580 sec
0.8 0.25 No arcs in 1800 sec
Internal Charging (Deep Charging) Scenario \ )4 0w No arcs in 1800 sec
0.8 0.5 No arcs in 1800 sec
Electron 08 . \ 1800 2.4 0.5 No arcs in 1800 sec
Build-u P ' oA . )4 1 N S Artist Rendering of Europa Lander with DOS
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Electron 03 3 1800 sec/1 arc 2.4 2 No arcs in 1800 sec
Radiation .
(-e) ‘ 0.8 4 1800 sec/4 arc = 450 sec/arc = : e
0.8 5 1800 sec/2 arc =900 sec/arc 24 10 3600 sec/1 arc
0.8 55 900 sec/2 arcs = 450 sec/arc 11/6/2018 Inert Propellant 2.4 15 4/-2 1200 sec/4 arcs = 300 sec/arc
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Field Total fluence = 2.08 x 10% e-/cm2=>4.09 Mrads Total fluence after both days = 5.45 x 10'* e-/cm? => 8.54 Mrads
Requirement: 3 Mrads Mission Requirement: 3 Mrads
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