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Effects of Space Environment on Materials and Instruments
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Susumu SASAKI, The Institute of Space and Astronautical Science, 3-1-1,

Yoshinodai, Sagamihara, Kanagawa

Space environment, especially near the low earth orbit, has been extensively inves-
tigated by the scientific satellites and sounding rockets. However, the effects of the
space environment on space materials and onboard instruments have not been well
studied yet. This report describes characteristic features of space environment in
term of its effects on materials and instruments. Several examples are presented in

this context.
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Table 1 Environmental effects in component level
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Table 2 Environmental effects in system level
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Fig.1 Pressure measured in the cargo-bay of Space
Shuttle orbiter. VCEL is the angle between the normal
direction of sensor aperture and the orbiter velocity vec-

tor.
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Fig.2 Pressure measured by an ionization gauge
onboard Space Flyer Unit which is operating at the
altitude of 486km(raw data, not calibrated).
Vertical:Pressure(Torr), Horizontal: Time(min:sec)
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FIg.3 Environmental effects induced by a thruster firing
on the Space Shuttle orbiter.
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Fig4 Configuration of tethered rocket experiment. Tether
wire was deployed from the daughter section.
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Fig.5 Deployment velocity of tether wire plotted against
time after mother-daughter separation. Short bars at the bot-
tom indicate the operation of cold thruster.

23 ANy 2 YL TICLBFEMBOLIERR (BLE
g%)
BEFREBERICLI2MBOERALILIIOV TR, R
R—ZA Y ¥ MTOREFREEEAOERLE, £<
DEHFEBRZ SN (B A V¥—BEEH) . B
ETHEHOMEIIOWTOF —§ X— A HER &
n, FEMHOREFIAEI LTS, —F. BHBE
RBLEYCHEEL 2244 VHRILL 2 E 0L
(BRI F—AF AER) 1o Tk, RAZTRR
BErE v, FERENEFR TR, SEOFHMEIC
lkeVEEO LI NVF—DOBEAF VX RIFLT, £0
HALDFEME & KA 4 Y BE ) RETHFROE:
To T3 Fig6ll, ERDEEBR:RT. ChoHod
EBRTHONLANy YY) Y7 ELYBERB X EART 2



HRISAL, Ik€WOBMN %2 F o7 VIHMDOBEEC
2WT, 1EHORKEXRBEEY TR L72B % Fig.7il/R
FTo CNLDIERME, 74 NWAKDHMEIIDONT
. ANy I L AMERESERTE VT
&L RU, R4 & v ot i & 5 REE SRR
BEb o3 MDD ENERIN TN S,

lon Gun

lon Beam

Target
g WL
X:;s Tl Y—»= Cryogenic Pump
yzer
T

Turbo Molecular Pump

Fig.6 Experimental layout to study the effects of energetic
ions on space materials.

n ~n
o w
v :1-7-

AN

" N
: \
L

-
o

Loss Rate(micron)
ye
7

——

w
T

————

O-IAll aoptigege] g g el gagiie hpa et

400 500 600 700 800 900 1000
Height(km)

Fig.7 Mass loss per year for an aluminum sphere of 1 m
diameter biased at -1000V, estimated by the laboratory ex-
perimental results.
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