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Research on the Autoclave Forming of Polymerized Monomer Reactant
Polyimide Composite with Long-term Reusability
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Abstract: To determine the optimal autoclave forming process of polymerized monomer reactant (PMR)
polyimide composite, the chemical reaction characteristics and rheological properties of PMR polyimide
resin were studied. And the effects of process parameters such as staged pressurization and pressurization
temperature on the internal quality of the composites were explored. In addition, the long-term reusable
properties of PMR polyimide composites were evaluated. The results showed that staged gradient
pressurization can effectively improve the internal quality and mechanical properties of composites.
After 350 °C/500 h aging, the polyimide composites displayed excellent thermal stability and long-term
reusability with the aging weight loss rate of 4.8%, the glass transition temperature of 433 °C and the
mechanical property retention of 68.4%.
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Figure 1 Rheological curve of PMR-350 resin
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Figure 2 DSC curve of PMR-350 resin
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Figure 3 Thermal loss curve of PMR-350 resin
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Figure 5 Rheological curve of PMR-350 resin with

different heating rates
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Table 1 Processing parameters for PMR-350/CCF800s

composites
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T&s 120 - 350 1.5
TZ6 120 0.1 350 1.5
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Table 2 Effect of processing parameters on the properties
of PMR-350/CCF800s composites
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L23 57.1 1810 138 120
TZ4 582 1870 151 130
LZs 543 682 102 41.1
126 55.9 1340 103 75.7
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Figure 6 Ultrasonic test images of PMR-350/CCF800s composites (left: process 2; middle: process 4; right: process 6)
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Figure 7 Microphotograph of PMR-350/CCF800s

composites prepared in process 4

2.3 KESATEEMEITFMN

K AL JE B #E BE Rl AL T2 ) 45 PMR-
350/CCF800s & & 4 Hk, sxf H F4 A% € M e 2k AT &
ik, VR B A M BHC I AT B S A AT EE . R
PMR-350/CCF800s &2 & #4 K} & T 350 °C fH iff At
FArh AT AL, W B S AR Z AL 8], 4
540,25, 50, 100 150, 200, 300 500 h, 74
7] AL I TR0 S PR R A R TR Bt
A SAEZ A2

MENREREESMEAT EME R T
FEPE 7 20 3 3 EE T A i AR AR e
PEUOT ] 8 Sy A [ 2 ALY BE PMR-350/CCF800s
HAEMEH RS R BRI TR E .
Bl rl LLE H, BE A 2 A TR 35 m, PMR-350/
CCF800s & & M KLk E A ZE LN, 15546

435

~®- Glass transition temperature
~M- Mass loss rate ]

430} . ///
s} /N <:/
4201 //// ///.///l

4151 ~

! ! ! !
[\S] w B w

o
Mass loss rate (%)

!
—

Glass transition temperature (°C)

@
o

410

0 2‘5 5‘O 160 11%0 260 360 560
350 °C Aging time (h)

8 NIAZ LB Bt PMR-350/CCF800s 5 A M A} #

R B RN IR A B AR T

Figure 8 Mass loss under thermal aging and glass transition

temperature of PMR-350/CCF800s composites under

different aging stages
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Figure 9 Ultrasonic test pictures of PMR-350/CCF800s

composites before (a) and after (b) thermal aging
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Table 3 Mechanical properties retention rate of PMR-350/CCF800s composites at different aging stages
NN TRETEE (%)
VAES L
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