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Abstract

Thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC) tests were conducted
on the norbornene-terminated (PMR) polyimide resin. The effects of pressing temperature, pressure,
and holding time on the mechanical properties of T800/PMR-350 composites were investigated, and
the optimal hot-molding process parameters were determined. The results show that the PMR-350
resin processing involves four distinct stages: solvent removal, imidization, pressure molding, and
post-curing. The resin exhibits its lowest viscosity in the range of 320~340°C, reaching 145.8 Pa:s,
demonstrating excellent processability for hot compression molding. Through a comparative analy-
sis of the effects of pressure application temperature, pressure, and holding time on the void content
and mechanical properties of the composites, a hot compression molding process at 330°C, 90 min,
and 6 MPa was selected as optimal. The resulting composites exhibited a void content of only 0.96%,
a room-temperature tensile strength of 868.2 MPa, a compressive strength of 465.7 MPa, an inter-
laminar shear strength (ILSS) of 88.6 MPa, and an in-plane shear strength of 111.5 MPa. At 350°C, the
retention rate of tensile strength exceeded 100%, while the retention rates of compressive strength,
ILSS, and in-plane shear strength were all above 50%, indicating good mechanical properties at both
ambient and elevated temperatures. After thermo-oxidative aging at 350°C for 300 h, the composites
showed a weight loss of only 4.4%, with retention rates of 76.8% for room-temperature tensile
strength, 51.5% for compressive strength, 66.9% for ILSS, and 71% for in-plane shear strength. Fur-
thermore, the composites still maintained good interfacial adhesion, demonstrating excellent re-
sistance to thermo-oxidative aging at 350°C.
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Figure 1. Photograph of a polyimide composite panel
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Figure 2. TG curve of PMR-350 resin powder
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Figure 3. DSC curve of PMR-350 resin powder
B 3. PMR-350 B$AE#5 K H) DSC BHZE
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Figure 4. Rheological test curves of the PMR-350 resin
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Table 1. Void content and mechanical properties of polyimide composites fabricated by different hot compression molding

F 1. AEAMBERDT S BRI RS AL e

Tenk gole  manee REI e, R Bl
ViE 3! 320 3 60 2.42 439.4 330.5 394 65.4
FHE2 320 6 90 2.18 514.5 364.4 42.1 72.5
HES3 320 9 120 1.96 623.3 388.4 452 78.7
HE4 330 3 60 1.86 766.4 423.8 72.5 102.9
FHES 330 6 90 0.96 868.2 465.7 88.6 111.5
EXS 330 9 120 0.35 780.8 365.5 65.8 89.4
ik N 340 3 90 3.18 550.4 322.4 58.9 86.6
E X 340 6 120 2.89 547.6 325.6 62.4 88.4
EX 340 9 60 2.91 520.2 312.7 60.8 82.1

Figure 5. Microstructure of T800/PMR-350 composites fabricated by different hot molding processes: (a) Process 5; (b) Pro-
cess 2; (c) Process 7

5. FRIAEERE T Z 75 KA TS00/PMR-350 EAMBHMMEN: (2) FRS; b) AR2; () FR7
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Figure 6. Mechanical properties of T800/PMR-350 composites at room and elevated temperatures
B 6. T800/PMR-350 E &M EHE /R NF 1HEE

Table 2. Weight loss and mechanical properties evolution of composites under themo-oxidative aging

5% 2. T800/PMR-350 EEMRIAEE U RERXR NFMHRET K

CUBMIERE  REE% EAEMPa BRIRGPa g Mpa 2O VIR T DS VIR

/MPa /MPa
ZACHT / 868.2 73.8 465.7 88.6 1115
Kok =i .
350°C ifgﬁ S0h 0.6 832.5 75.4 416 82.2 107.4
Lok i .
350°C ‘m%\;;%ié/t 100 h L 794.4 76.4 375 79.4 99.4
ek i .
350 C‘m%\‘;&ﬁifh 150 h 17 761.5 715 334 80.5 91.2
=N
FeE; =i N
350C "“ﬂfgc 200h 2.4 724.8 72.8 291 68.2 88.7
=N
FeE; =i N
350°C %&;{g{ 250 h 36 694.8 73.1 224 60.4 80.6
N
ek =i R
350°C ﬂ;{f 300k 4.4 667.2 722 240 59.3 79.2
N
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] 7 5 T800/PMR-350 A H4 KL 350°C . 300 h A EALRT 5 RIS . 5 24 FT I E SAP R L,
G IR EMRER TR BIE OO AR iR, BT DS, I HT W3R LI, (R EREF4E 51
JEEARAEE & B, AR I R A7 SR v G .

Figure 7. Microscopic morphology of T800/PMR-350 composites before and after thermo-oxidative
aging at 350°C for 300 h: (a) Before aging; (b) After aging
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