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Manufacturing process of shrinkage property samples
under drying and pressure
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Table 1 Samples list for bonding property
W4 R St it
SYIREL 150 x 60 x 12.7 6 ASTM €273
il R 500 x 60 x 22.48 5 ASTM C393
R EnAG 50 x 60 x 22.48 5 ASTM C297
RETHEIEE  305%x76x (12.7+ HiRJE) 8 ASTM D1781
2 RIBER R
2.1 Wik
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o I ENE R E AR AR R W R A
ZARERE IR HBS800 A AL DT HIC: , AR R 45 2 %6 T 1R FR
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Table 2 Experimental results of Rohacell 71WF-HT shrinkage property samples under drying and pressure

KT 1) FERETT 0] JEEETT Tl
/M J#/ fric WG % B / s % BRI / Wi % PRI /
0.2MPa 0.3MPa % 0.2MPa 0.3MPa % 0.2MPa 0.3MPa %

1 0.04 0.15 0.17 0.19 1.15 1.87
2 0.15 0.12 0.20 0.13 147 2.03

12.7 3 0.03 0.02 0.28 0.21 0.20 0.33 1.02 1.73 1.65
4 0.11 0.08 0.19 0.20 1.39 2.19
5 0.11 0.05 0.23 0.13 1.74 2.27
1 0.27 0.14 0.16 0.19 0.32 1.35
2 0.11 0.16 0.23 0.13 0.68 1.51

25 3 0.08 0.14 0.28 0.14 0.09 0.33 0.48 112 1.04
4 0.03 0.04 0.07 0.19 0.80 1.51
5 0.12 0.09 0.17 0.09 0.40 1.67
1 0.12 0.14 0.16 0.19 0.44 0.62
2 0.15 0.23 0.15 0.20 0.48 0.64

50 3 0.20 0.18 0.28 0.15 0.22 0.33 0.36 0.58 0.62
4 0.17 0.26 0.19 033 0.52 0.80
5 0.12 0.24 025 0.07 048 0.84
1 021 0.04 0.16 0.17 0.24 0.64
2 0.15 0.27 0.12 0.15 0.19 0.63

75 3 0.11 0.16 0.28 0.04 0.05 0.33 0.19 0.51 0.49
4 0.13 0.17 0.29 0.10 0.37 0.64
5 0.14 0.06 0.17 0.19 0.66 0.77
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Table 3 Experimental results of Rohacell 110WF-HT shrinkage property samples under drying and pressure
KEEF T Fi R 1] JEBE T 18]
@ﬁfn’ig/ HiE etk 1% PRt / Wesis 1% R / Wi 1% R /
0.2MPa 0.3MPa % 0.2MPa 0.3MPa % 0.2MPa 0.3MPa %

1 0.04 0.22 0.17 0.25 0.23 0.34
2 0.17 0.15 0.13 0.16 0.36 0.40

25 3 0.10 0.02 0.28 0.13 0.09 033 0.24 0.28 1.04
4 0.09 0.04 0.24 0.09 0.64 0.99
5 0.09 0.06 0.25 0.37 0.96 115
1 0.15 0.19 0.16 0.12 0.40 0.36
2 0.15 0.09 0.17 0.07 0.12 0.08

50 3 0.04 0.13 0.28 0.13 0.07 0.33 0.32 0.40 0.62
4 0.18 0.12 0.20 0.11 0.36 0.32
5 0.24 0.12 0.4 0.19 0.52 0.52
1 0.06 0.16 0.12 0.20 0.24 0.30
2 0.15 0.13 0.27 0.08 0.30 0.28

100 3 0.27 0.09 0.28 0.17 0.07 0.33 0.22 0.14 0.43
4 0.14 0.16 0.16 0.11 0.34 0.36
5 0.10 0.10 0.16 0.13 0.44 0.30
1 0.13 0.08 0.11 0.16 0.17 0.23
2 0.13 0.04 0.11 0.11 0.20 0.25

120 3 0.12 0.11 0.28 0.15 0.15 0.33 0.15 0.17 0.35
4 0.20 0.21 0.12 0.17 0.18 0.19
5 0.22 0.16 0.15 0.15 0.23 0.22
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Fig.3 Foams cured in autoclave
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Table 4 Bending strength test results

L3R /MPa

RS FELE S T
0.2MPa 0.3MPa

1 155.65 155.03

3 156.96 152.85

4 155.68 153.33

5 158.93 155.01

P 157 154

x5 FERAMBERENRXER
Table 5 Plane tensile strength test results

TR MPa
RRARS ELIE ) LI )
0.2MPa 0.3MPa

1 2.19 222

2 235 1.94

3 1.77 1.67

4 2.49 1.86

5 227 237

SEME 22 2.0
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Table 6 Shear strength test results

B YJHREE /MPa

BT ELE ) LS
0.2MPa 0.3MPa

1 1.09 0.93

2 0.83 1.05

3 0.88 1.11

4 1.04 0.92

5 1.04 0.96

6 0.98 0.96

SEEE 0.98 0.99

R7T REHUBREMNIBR
Table 7 Roll pell strength test results

. R / IR /
%EE (Nemm) /mm HEARTER (Nemm) /mm
ﬁf ECES  ERES  BHRS EEEH ELE)

0.2MPa 0.3MPa 0.2MPa 0.3MPa

1 14.95 16.42 5 13.71 14.37

2 14.64 14.72 6 13.64 14.31

3 14.74 15.22 7 13.55 14.97

4 14.89 15.12 8 13.59 15.07
FE 14.8 15.4 FE 13.6 14.7
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Fig.6 Mechanical properties samples (before test)
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Fig.7 Mechanical properties samples (after test)
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Study on Shrinkage Ratio and Bonding Property of PMI Foam
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Abstract: With the propose of further understanding the shrinkage properties of PMI foam, the relationship between
shrinkage properties and parameters of PMI foam density, thickness, humidity, dry treatment, cured pressure were
studied. The effects of manufacturing pressure on bonding property of PMI foam also were investigated via testing the
bonding quality of PMI foams/carbon fiber sandwich standard samples which were manufactured under the pressure of
0.2MPa and 0.3MPa respectively. The research results indicates that the shrinkage ration is higher when the density,
thickness and pressure of manufacturing of the PMI foam are higher. The shrinkage ration can decrease by treatment
in 130 °C for 2h. Climbing drum peel strength of sandwich sample manufactured under 0.3MPa is higher than under
0.2MPa. There is no significant difference in shear strength, plane tensile strength and flexural strength testing.

Key Words: PMI foam; shrinkage ratio; bonding property; dry treatment; cured pressure
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