5 No.5
2009 5 ACTA POLYMERICA SINICA May 2009
%
050018
33 4 4. BTDA 4 4'- MDA
FTIR "H-NMR SEM
TGA DSC
. A 7.62x107° W/ m K 5 wit%
T, 540°C T, 306°C 0~
2000 Hz 0.79 19.4 dB
1~6 1
BTDA Alfa Aesar MDA
BIO-RAD
7-u FTS-13 KBr
S4800-1
DR-1
20 60 PE Pyris 1
Monsanto Du Pont NASA
Langley BTDA 4 4'- 10 K/min 25 ~ 400°C
ODA 4 4'- DDSO, SDT2960 DTA-TGA
TEEK-L.  TEEK-CL 2B Inbit 10 K/min
BTDA MPDA SwW422
1 BTDA ODA 2 4 20°C
6- TAP 101.325 kPa 50% .
2
16
NASA Unitika LTD BTDA
! 7 BTDA MDA
MDA
* 2008-08-11 2008-11-03 E2008000698 * % E-mail

xia0jijun20022002 @ yahoo . com. cn
483



484 2009

BTDA 0.1 mol 6.45 ¢ 1
36 mL
0 0 (0] @) 0 (0]
| H,CO | OCH
g e o + CH,0H Reilux 3 C 3
HO OH
(0] O O 0O
Fig. 1 Esterification of BTDA
BTDA
MDA 0.1 mol 4 g -0.1 MPa 24 h
2
0 ﬁ) 0O
H;CO & OCH;, H,
@¢ LT
—_—
HO OH H,N NH,
O O
(0] 0 (0]
H;CO {l OCHj,
H H
N N1L
O C q
H,
0 0
H,CO I OCH,
- C =
_Po o NH3© 4@»}11{;}
0 O C
f, ?
¢g=012 p=012
Fig. 2 Synthesis of polyamic ester precursor
90 min
700 W 310°C 40 min.
200°C 4 min 3
280°C
0O 0 0
H4CO (IL OCH,4
H H
N N%
O O C q
H,
0O 0 0O
H,CO 1 OCH,
%*o O NHj NH{}
O O C p
H,

(0] ﬁ (0]
Heatin;
c? ,
o} 0

Fig. 3  Fabrication of polyimide foam



0w 9 8 7 6 5 4 3 2 1 0

Fig. 5 '"H-NMR spectrum of polyamic ester precursor
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PREPARATION AND CHARACTERIZATION OF POLYIMIDE FOAMS

QI Na WANG Ke XIAO Jijun
College of Material Science and Technology —Hebei University of Science and Technology — Shijiazhuang 050018

Abstract A new kind of polyimide foams was successfully prepared using 3 3’ 4 4'-benzophenone tetracarboxylic
dianhydride BTDA and 4 4’-methylene dianiline MDA as main materials. First BTDA diester was synthesized
by esterification with methyl alcohol as a solvent.Subsequently the polyamic ester precursor was polycondensated in
the solution . Finally polyimide foams were prepared through heating the precursor powder. The chemical structure of
precursor powder morphorlogy and size of cell thermal properties and acoustical behavior of foams were
characterized by Fourier transform infrared spectroscopy FTIR ~'H nuclear magnetic resonance 'H-NMR

scanning electron microscopy SEM  thermal conductivity measurer thermogravimetic analysis TGA  differential
scanning calorimetry DSC and standing wave tube respectively. The results show that the precursor powder exists
mainly as ammonium salt. Cells of the foams are uniform and the cell size gets smaller with increase of drying
temperature for precursor. The thermal conductivity A of foams is 7.62 x 107° W/ nr K  temperature of 5 wt%
weight loss is 540°C and glass transition temperature T, is 316°C which reveals the favorable thermal properties.
And it can be known that the sound absorption coefficient comes up to 0.79 while the soniferous loss reaches 19.4
dB at 0 ~ 2000 Hz which indicates the foam has low frequency sound absorption and sound insulation properties .

Keywords Polyimide foam Cell Thermal properties Acoustical behavior





