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Experimental verification of mechanical properties for PMI foam
sandwich structure on aerospace electronic equipment
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Abstract: In view of the light weight requirement of the first integrated aerospace electronic equipment to
be used in China’s space station, the performances of two types of PMI foam sandwich structures, the TP and LP
structures, are studied by tests with respect to their physical and mechanical properties. A comparative analysis is
made between the performances of each sandwich structure and its corresponding basic material, i.e. the simple
aluminum alloy or carbon fibers. It is concluded that the PMI foam sandwich structure has better damping and
specific stiffness characteristics, with a reduction of 40% of the average weight, and a cut down of the mechanical
response by 40 to 50 per cent. The results provide a foundation for the design of light weight space station
electronic equipment.
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Table 1 Basic mechanical properties of Cascell®WH, ACCPMI®, ROHACELL"WF/WF-HT series PMI

2 %?B":”/3 JEAERE/ | BoRRRRE/ | VERLRY | BTYISRAL/ | BTUIRIEY
(kgm”) MPa MPa MPa MPa MPa

Cascell-50WH 50+10 0.88 1.65 79 0.80 30
ACCPMI-51 5245 1.00 2.00 82 0.80 32
ROHACELL-51WF 52+12 0.40 0.90 45 0.50 14
Cascell-75WH 75+10 1.75 2.25 108 1.30 50
ACCPMI-71 7547 1.80 2.90 122 1.20 52
ROHACELL-71WF 75+15 1.05 1.56 75 1.00 24
Cascell-110WH 11010 3.55 3.60 185 2.40 85
ACCPMI-110 110+11 3.50 4.10 181 2.30 75
ROHACELL-110WF| 110+21 2.20 2.54 135 1.75 40
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Table 2 Properties of Cascell*110WH series PMI
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Table 3 Vacuum outgassing performances of Cascell"110WH
series PMI and glues

el TML/% | CVCM/% | WVR/%
PMI/3i£110WH 2.51 0.01 2.56
JBEREI-47 0.97 0.01 0.62
IRIESI-2A 0.82 0.04 0.71
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Fig. 1 The sandwich structure of PMI foam
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Fig. 2 Schematic diagram of the cabinet structures
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Table 4 Comparison of weight reduction for four kinds of structures

ZEffE | AL&SHY TP45H4 LPZE 1) TX45H
£k Fiiglg | Fii/g |WE%| FiR/e [WEN%| FEg |WEN%

WHR | 520 323 38 341 34 339 35

Efik | 308 162 47 179 2 188 39

R 334 196 41 211 37 199 40

Tl | 830 434 43 463 44 430 43
JoiER | 341 201 41 223 35 27 3
MUZER | 163 103 37 114 30 124 24
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Fig. 3 Locations of the mechanical response measurement points
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Table 5 The vibration test conditions

AAE G /Hz o J T e 1 5
10~50 +3 dB/oct
50~300 0.15 ¢’/Hz
300~1200 -12 dB/oct
1200~2000 0.000 6 g°/Hz
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Fig. 4 Mechanical response at the same test point for four structural forms
N TS R AR AR RIS B IS A SR AL, 72 RORFAE I, N 2t B 5~ 8 s (BL L1 AN
%58 B BEHLIR SR IG A S5 34T T 10~2000 Hz L3 Bl 5 AR, B Al i 4 R B0 T Y, 406
S5 R S R P9 P O R A B AE O 0.001 g/Hz M NIRI SR

— LI1-1-TP>>8.131g

—LI1-1-TP>>7.4875¢ AT 3815
-3-TP>>8. g

100 L1-3-TP>>7.5366g ol
2 2
2 )
= 102 = 102}
e \ el
I SRSV N =
= =
10 104
i i i i
S e I Hz
KI5 el 2E/PMI JUR/BRET 4 45 1 56 il 5 = BB AL IR 2l i S 4408 o be
Fig. 5 Dynamic response of TP structure before and after sweep random vibration
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Fig. 6 Dynamic response of LP structure before and after sweep random vibration
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Fig. 7 Dynamic response of carbon fiber structure before and after sweep random vibration
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Fig. 8 Dynamic response of aluminium alloy structure before and after sweep random vibration
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Table 6 Temperature shock test condition
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