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Space Environment Adaptability of Nylon Materials

SUI Rong JIANG Wei ZHANG Wenbo
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094)

Abstract In order to study the environmental adaptability of nylon in long—life in—orbit spacecraft, space
environmental adaptability evaluation indexes of nylon in space environment were proposed, and space environmental
adaptability evaluation tests were designed and implemented. The test results show that the nylon shows friendly
environmental adaptability in combustion heat, escaping harmful gases, vacuum mass loss and condensable
volatiles, antibacterial and mildew resistance, tolerance to alternating temperature, and ionizing radiation. The
fracture strength of nylon decreases significantly when subjected to atomic oxygen and ultraviolet radiation in space
environment, and the synergistic effect of atomic oxygen and ultraviolet irradiation has a strengthening effect on the
mechanical property damage of nylon. The nylon could be used as a material for long—term use in the space cabin
environment, When used in the exiravestrated environment, special consideration should be given to its mechanical
properties under the influence of atomic oxygen and ultraviolet radiation.
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Tab.1 12 second ignition vertical test of K59321

#i s SRR B mm I RBR /s
1 0 100 o)
2 0 100 o)
3 0 90 0CH)
¥fH 0 97 0
T 15 203 5

F2 K59321 482248 15s 7K FRAKR G BB IE R
Tab. 2 15 seconds horizontal ignition test of K59321

' JRPEHF /mm - min™!
1 0
2 0
3 0
¥iE 0
Prif 64
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Tab.3 Combustion products test of K59321
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Tab.4 Hazardous gas test results of K59321 from
2 prduction dates

K59321 #p 22 JA RGN 25 57

I H i it H
201247 HA7= 20184 8 H A7~
oK 0.001 pg/g 0.001 pg/g
R 0.003 pelg 0.002 pglg
LR N.D. 0.001 pglg
THIOR N.D. 0.001 pglg
FAbER A 0.082 gl 0.053 uge
(C6-C16)
I N.D. N.D.
i L 0.005 pg/g 0.007 pg/g
0 P N.D. N.D.
f PR 0.012 pg/g 0.007 pg/g
£ T N.D. N.D.
= FH it N.D. N.D.
e =M N.D. N.D.
; LR N.D. 0.001 pglg
& LBE N.D. N.D.
o AN N.D. 0.002 pg/g
TEE N.D. N.D.
TRk N.D. N.D.
S 0.001 wg/g 0.002 pglg
A N.D. N.D.
AN N.D. N.D.
i N.D. N.D.
LU ka7 N.D. N.D.
it s A AL 0.104 pg/g 0.077 pglg
= LB DT A 144 1 %%
I WLHE DL B 1.5%% 19%
¥ WEHEGL C 154 1%
i MLHE L D 1.5%% 1%
5L B 1.5% 1%
HRLL;O i o R N.D. N.D.
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Tab.5 Vacuum mass loss and condensable

volatiles of K59321 )
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Tab. 6 Antimicrobial performance test results
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Tab.7 Anti—fungal performance test results

BESh 2R KESY  KEBRE% wiE
B (7d) 4 100 K15
PEREFE (28d) 0 0 -
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Tab.8 Working conditions of the test group
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Tab.9 Percentage decrease of test piece breaking strength

%
AT JRTHE2 EAMEIR L EAMEIE2 PR A2
19.74 37.21 23.41 27.05 60.51  71.17
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Fig. 1  Variation of average breaking strength with
temperature cycle number
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