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Effect of Pressure Pretreatment on Mechanical Properties of
Soft Polyimide Foam

CUI Zhigang ZHANG Xin MA Li
(Beijing Spacecraft Factory, Beijing  100094)

Abstract In order to solve the mechanical instability of the initial state of soft polyimide foam, the Solimide®
AC-550 polyimide foam was used for different pressure and pressure pretreatment respectively, and the tensile and
compressive properties of the pretreated samples were tested. The results show that the negative pressure pretreatment

damages the mechanical properties caused by the foam, and the pre—treatment at +4 kPa can make the foam obtain

relatively stable mechanical properties and meet the needs of engineering applications.
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Fig.2  First compressive stress—strain curve of soft polyimide foam
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Fig. 1 Pressure pretreatment method of polyimide foam
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Tab.1 Compression performance of AC550-PIF

FE4E i /kPa Cyl% YHE L J1/kPa Cyl%

137.02 14.44 10.29 4.29
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Tab.2 Tensile properties of AC550-PIF

DAL S Cy DALY S C,  WiREEM C,
/kPa 1% /kPa 1% 1% 1%
1658.50 3.56 143.74 1.50 11.92 1.59
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Fig. 3 Stress—strain curves of AC550-PIF after +6 kPa pretreatment
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Tab.3 Effect of +4 kPa pretreatment on modulus and strength of AC550-PIF

FE4riR \
T4k FH/kPa YH# R T Cyl%
1~2kPa C\l% 3~4kPa C\l% 5~6kPa C\1%
+4 100.86 8.93 146.09 8.3 143.69 5.47 10.02 2.5
-4 89.76 7.38 153.36 3.0 156.75 6.21 9.87 1.99
4 =6 kPaTi4bIEXS ACS50-PIF K2 538 E AN
Tab.4 Effect of +6 kPa pretreatment on modulus and strength of AC550-PIF
iR S
kb B Y15 Cy
Cy C Cy
/kPa 1 ~2kPa ) 3~4kPa ) 5~6kPa ) 7~9kPa  Cy/% ] 1%
1% 1% 1%
+6 157.14 3.64 220.7 11.11 231.36 7.41 224.9 6.42 11.98 2.5
-6 117.13 2.99 136.8 10.47 163.19 11.43 213.19 6.83 12.78 3.28
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Fig. 4 Effect of +4 kPa pretreatment on compression modulus of

polyimide foam
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Fig. 5 Effect of +6 kPa pretreatment on compression modulus of

polyimide foam
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Tab.5 Effect of pretreatment methods on the repeatability
of polyimide foam

Tk 2k Pa C\y/% T4k B /kPa C\/%
+4 4.71 +6 2.19
-4 7.14 -6 3.12
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Fig. 6 Effect of different treatment methods on modulus

-6 kPa

repeatability of polyimide foam
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Fig. 7 Stress—strain curves of tensile properties of AC550-PIF
pretreated with —4 kPa,—6 kPa and initial state
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Tab. 6 Tensile properties of AC550—-PIF during
pretreatment at +4 kPa

WiAbHE  hifdfEiEs  C, RRRE €, WiIRMEK C,
/kPa kPa 1% /kPa 1% /% 1%
+4 1621.88 4.15 136.09  1.17 1142 232

-4 1591.99 2.61 131.71 1.01 12.68  0.26
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Tab.7 Tensile properties of AC550—PIF during
pretreatment at +6 kPa

WA fifiE C,  PIfMEREE, Cp BIERMEK C,
/kPa /kPa 1% kPa 1% /% 1%

16 1633.2 2.92 124.271 391 11.3 5.49

-6 1693.8 5.42 116.79 0.83 11.05 52
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Fig. 8 Effect of positive and negative pressure pretreatment on

tensile strength

2.3 BFALTEHE ST

i Gibson—Ashby X FFFL 1 18 1 28 TE AL S5 Bt
AR, LI IR A B e 46 22 T AL 53l 34803« AL
By L BE il 1] A2 T AL ] B AR B, T 9
Fi7s

NRORS

FLEEZS (b)) fLEEHhTE % (c) LI M 3

K9 IHLIIRE AL

Fig. 9  Deformation mechanism of foam
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