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Study on the Compression and Cushioning Properties of Melamine Foam

XU Ting LIU Xing WU Haisheng JIN Nan YU Shuai YANG Qifan
(Beijing Spacecrafts, Beijing 100094 )
Abstract In order to meet the design requirements of spacecraft for high—performance cushioning materials,

the compression and cushioning properties of melamine foam under different conditions were characterized by
repeated compression cyclic loading, long—term constant pressure loading, long—term constant displacement loading
and other loading methods. The effects of various pretreatment methods, such as crushing pretreatment, multiple
vacuumizing pretreatment and long—term compression treatment, on the compression and cushioning properties of
melamine foam were analyzed. The results show that the pressure displacement curve of foam gradually lags behind
with the increase of 60% repeated positive compression times. After repeated positive pressure for 50 times, 9. 8%
permanent plastic deformation occurres in foam. The mechanical properties of foam are greatly affected by negative
pressure crushing pretreatment. The maximum pressure of 6 mm and 8 mm foam attenuated to 64% and 66%,
respectively. After long—term constant displacement compression for two months, the percentage of pressure decay of
foam is 14. 88%. The compression test results of melamine foam can provide reference for the selection and design of

cushioning materials and structures for subsequent spacecraft.

Key words Melamine foam, Repeated compression and cyclic loading, Vacuum pretreatment, Compression
properties
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Fig. 1 Schematic diagram of foam crushing pretreatment
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Fig. 2 Picture of long—term static pressure test
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Fig. 4 Pressure—displacement curves of foam under repeated compression for 50 times
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Fig. 5 Pressure—displacement curves of untreated foam
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Fig. 6 Pressure—displacement curves of foam after crushing pretreatment

2.3.3 ZHETTAEEKNERLE

W 2 ik R 5t FAL B B R TR | PR e dh 2L
23 YEFE 1 min, HUEZER; 1 min, J5FF 50,100, 150,200 1
Je T, AR SR I A] 26 h S SR T R ge v RE IR . &
7 R A AN B R A RS~ A 2R, XL T 6.8 mm
HIRZ A TOAL | I FIAL R | S0 YRAMEL A4S TALEE 100
U ELZS FAR B L 150 YR B 25 AL B 200 A H.25

25+ — Teab 3
—_— JE AL
— 50kHhICEE AL FE
20k —— 10074 ¥ 72 TLAb 8
150 CHil 025 AL 34
—— 2004 ¥ AL 3
o 15t
)
&,

10

s/mm
(a) 6 mmifliR
B 7 A THA B A VAR 1) 5 — 157 % il 28

Fig.7 Pressure—displacement curves of vacuum pretreated foam
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Fig. 8 Long term static pressure test results
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Tab.1 Pressure change of melamine foam at specified

displacement
IR plkPa B /%

1 12.5 0

2 11.56 7.52
3 11.34 9.28
4 10.96 12.32
5 10.87 13.04
6 10.94 12.48
7 10.77 13.84
8 10.69 14.48
9 10.64 14.88
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