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This paper details the 18-month environmental exposure for Materials International
Space Station Experiment 7B (MISSE-7B) ram and wake sides. This includes atomic
oxygen, ultraviolet radiation, particulate radiation, thermal cycling, meteoroid/space
debris impacts, and observed contamination. Atomic oxygen fluence was determined by
measured mass and thickness loss of polymers of known reactivity. Diodes sensitive to
ultraviolet light actively measured solar radiation incident on the experiment.
Comparisons to earlier MISSE flights are discussed.
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Materials on International Space Station Experiment (MISSE) - 7

Deployed: November 23, 2009 on STS-129
Retrieved: May 20, 2011 on STS-134

 Location on ISS - EXPRESS Logistics Carrier 2
* Pre-flight and post-flight photos

* Environmental exposure for MISSE-7B
« Contamination evaluation
» Meteoroid/orbital debris impacts
« Atomic oxygen fluence

e Ultraviolet radiation
* Discussion and conclusions

 Database development
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Ram Side

Pre-flight Post-flight

UV darkening of base plate, some loss of samples, particularly on tray A5-R



Estimated Environmental Exposures
for MISSE-7B

Wake Side

Pre-flight Post-flight
UV darkening of base plate
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Some particulate from N10-R, also localized molecular contamination
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Particulate contamination on A1-W — fallout from N10-R,
heavily eroded Vectran yarn
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VUV Transmission of MISSE-7B Magnesium Fluoride Windows
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Contamination

e Magnesium fluoride windows shows some decrease 1n
transmission only in the VUV wavelengths, likely due to
atomic oxygen interaction.

e AZ93 white ceramic thermal control coating

e Control o =0.158
e Ram a =0.159
« Wake a.=0.157

e Ellipsometry on platinum mirrors indicated 40 A of SiO,

or less.
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Meteoroid/Space Debris Impact Survey for MISSE-7B

e Ram — 12 impacts
* Wake — 6 impacts
e Sidewalls — 7 impacts

Total of 25 impacts
Largest 1 mm diameter
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Atomic Oxygen Fluence

Determined by mass loss and thickness loss of Kapton HN
Ram side: 4.2 +/- 0.1 x 10%! atoms/cm?

Wake side: 2.9 +/- 0.3 x 102% atoms/cm?

4.0 MISSE Sample N11-W #8
Thickness Profile, North South
2.0 Two Side Contact Method
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Glenn Research Center
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for the ram side as 100
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Copper tape between baseplate and PEC meant very little AO
scattered underneath baseplate, very little silver oxide formed
on nutplates.
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Ultraviolet Radiation
UV diodes on ram and wake

Monitored by Lead-Free
Technology Experiment in
Space Environment (LTESE)

Ram: 4,500 +/- 400 ESH
Wake: 3,200 +/- 200 ESH
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Conclusions
¢ Some localized molecular and particulate contamination.

¢ No significant change in number or size of

meteoroid/space debris impacts.

¢ Higher atomic oxygen fluence than MISSE-6 due to

increased solar activity.

¢ Higher ultraviolet radiation dose than MISSE-6 due to

different location and less shielding.
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What’s next?

e [SS/Julie Robinson has provided funding to add a MISSE
database to the Materials and Processes Technical
Information System (MAPTIS)

e MISSE 1- 7 for now. Raw data from MISSE-8 1s being
stored at Huntsville Operations Support Center (HOSC)’s
long term storage system.

e Papers, presentations, overall and individual sample
photographs, specimen lists, sample layouts, raw data files
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MAPTIS

MATERIALS AND PROCESSES TECHNICAL INFORMATION SYSTEM

Advanced Search

Browse By MISSE Flights MISSE Experiments MISSE Materials

MISSE Flights
MISSE Flights
MISSE 1 Experiments Materials Data Docs Images
y MISSE 2 Experiments Materials Data Docs  Images
MISSE 3 Experiments Materials Data Docs Images
MISSE 4 Experiments Materials Data Docs Images
MISSE 5 Experiments Materials Data Docs Images
MISSE 6A Experiments Materials Data Docs Images
I MISSE 6B Experiments Materials Data Docs Images
MISSE 7 Experiments Materials Data Docs Images )
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MAPTIS

MATERIALS AND PROCESSES TECHNICAL INFORMATION SYSTEM

Advanced Search

MISSE Flights

Experiments on MISSE Flight - MISSE 2

M Experiments

M Az electrically conductive white Flights Materials Data Documents Images
Ml AZ93 on composite Flights Materials Data Documents Images
Ml AZ electrically conductive black Flights Materials Data Documents  Images
I M AZ93 on substrates Flights Materials Data Documents Images
M A.276 with 15 % leafing aluminum Flights Materials Data Documents Images
Ml silverized Teflon with SiOx Flights Materials Data Documents Images

germanium on Kapton Flights Materials Data Documents Images
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MAPTIS

MATERIALS AND PROCESSES TECHNICAL INFORMATION SYSTEM

Advanced Search

MISSE Flights

Experiments on MISSE Flight - MISSE 2

) M
1 MI Materials on Experiment: Silverized Teflon with SiOx m= X
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Materials
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I i ¢ Material B Flights Experiments Materials Data  Documents Images
2
M Gk Material C Flights Experiments Materials Data  Documents Images
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hveite Material D Flights Experiments Materials Data  Documents Images
s Material E Flights Experiments Materials Data  Documents Images
Material F Flights Experiments Materials Data  Documents Images
Material G Flights Experiments Materials Data  Documents Images
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NSMMS presentation with MISSE-2 wake side Silver/Teflon
with S10x - data

W}", Analysis ofInternational Space Station Vehicle Materials
7 on MISSE 3 & 4
SPACE STATHIN g"-,__ﬂﬂflﬂﬂ'
MISSE-1,-2. 3, -4 Results for Silverized Teflon
Preflight Postflight A Environment
5.5 mil with SiOx | o N/A 0.08 6,600 ESH
1B1 e N/A 0.80 0E+21 O atoms/cm?
5.5 mil with SiOx | o N/A 0.08 6.600 ESH
TB2 e N/A 0.80 1.1E20 O atoms/cm?
5.5 mil with SiOx | o 0.10 0.11 +0.01 | 1,750 ESH
1-E13-3 e 0.82 0.79 0.03 | 1.2E21 O atoms/cm?
5.5 mil with SiOx | o N/A 0.00 1.750 ESH
TB3 g N/A 0.79 1.2E21 O atoms/cm?
5.5 mil with SiOx | o N/A 0.10 1.750 ESH
TB4 g N/A 0.79 1.9E20 O atoms/cm?
10 mil, no coating | o 0.00 0.08 -0.01 | 6,600 ESH
1-E3-46 e 0.84 0.85 +0.01 | 0E+21 O atoms/cm?
10 mil, no coating | o 0.09 0.09 - 650 ESH
w7-12 e 0.84 0.85 +0.01 | 1.9E20 O atoms/cm’
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MISSE-2 wake side Silver/Teflon with S10x — raw data

(EE\\ TEd @_J 879040 e B e . - nﬂvgieﬂnnfui[}x MISSE 1 2345 [Read-Only] [Compatibility Mode] - Microsoft Excel | a— -

Home Insert Page Layout Formulas Data Review View Add-Ins Arrobat Team

iy — - ] 1T -
é, o Calibri A [T == | SiWepTat General i E_:’il F;:T Normal | Bad Good Neutral i‘m
“—! 23 Copy == = 5
Paste == 5 . -0, s ||%0 .00(|| Conditional Format [Calculation Chi | Exolanatory ... || Insert
- J Format Painter == EffMerge & Center | |8 - %+ || %6 5% Eomatting v adTablice alculatior | Check Ce | Explanaton p ; 3
Clipboard ] Fant la Alignment ] Number ] Styles
j Server Workbook  To modify this workbook, click Edit Workbook, Edit Workbook
| c1a - |
A B Lbe | o | E | B | & | H Ll oa | ok L [ m [ N | O P | a | R

1 Silverized Teflon with SiOx
2 Post-flight measurements

3

4 Material Si0x coated AgFEP SiOx coating ol Si0x coating or Si0x coating ¢ Si0x coating on 5.5 mil Ag/FEP
5 Sample number 155-1-E3-21 TBL TB2 TB3 TB4

(]

7 Solar absorptance 0.090 0.080 0.083 0.94 0.102
8 |Infrared emittanc 0.793 0.799 0.798 0.793 0.793

9 Weight (g) 719525

10

11 Atomic Oxyzen (2 9.00E+21 9.00E+21 1.10E+20 1.20E+21 1.90E+20
12 UV (ESH) 6600 6600 6600 1750 1750
13
14 Wavelength (nm) I -I

15 2800 0.9437 0.937 0.9886

16 2750 0.9732 0.9576 0.9506

17 2700 0.9464 0.9576 0.9503

18 2650 0.9586 0.9583 0.9728

13 2600 0.9671 0.9701 0.9617

20/ 2550 0.9858 0.5686 0.3685

21 2500 0.9732 0.9774 0.9837

2 2467 0.9709 0.9773 0.9788

23 2433 0.9695 0.97685 0.95821

24 2400 0.9761 0.9816 0.9813

25 2367 0.973 0.9787 0.9811
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For access to MAPTIS
http://maptis.nasa.gov/Request.aspx
and fill out the form.
To add MISSE data to MAPTIS
Contact ben.henrie(@nasa.gov or miria.finckenor(@nasa.gov
Miria — 256-544-9244
Be sure to specify whether your information 1s unlimited

access or ITAR-restricted
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