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Abstract: Silicon-containing arylacetylene (PSA) resin holds great promise for applications in the aerospace industry,
attributed to its outstanding heat resistance. However, lacking of toughness after curing limits its applications. Polyimide resin

combines high heat resistance and high mechanical properties, which can be used to modify PSA resin. The idea of
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copolymerizing polyimide and PSA is proposed to prepare a novel resin with better comprehensive properties. Ethynyl-
terminated polyimide (PI) was synthesized from 4,4'-oxydiphthalic anhydride (ODPA), bis(4-aminophenoxy)benzene (1,3,4-
APB), and 3-aminophenylacetylene (APA). The structure of PI was characterized by infrared spectroscopy and nuclear
magnetic resonance hydrogen spectroscopy. Poly(silicon-alkyne imide) (PSI) resin was synthesized through the
copolymerization of PI with PSA resin. The rheological properties of the PSI resin were examined using a rotational
rheometer. The temperature range of PSI-10 (w(P1)=10%) resin melting viscosity less than 1 Pa-s was 98~ 187 °C, and the
viscosity less than 1 Pas can be maintained for more than 6 h at 110 °C, which could meet the requirements of resin transfer
molding (RTM) process. The curing characteristics of the PSI resin were investigated using differential scanning calorimetry,
which allowed for the determination of its curing process. Thermogravimetric analysis was employed to assess the thermal
stability of PSI resin, revealing that the 5% mass loss thermal decomposition temperature (7gs) and the residual carbon rate at
800 °C (Yrs00) for the PSI-10 resin were 602 °C and 89.8%, respectively. The flexural strength of the PSI resin, as determined
by a universal testing machine, was 34.0 MPa, a 64% increase compared to that of the pure PSA resin. Quartz fiber-reinforced
PSI-10 composite demonstrated superior mechanical properties with a flexural strength of 340 MPa and an interlaminar shear
strength (ILSS) of 23.0 MPa. This enhancement in mechanical performance is attributed to the addition of PI, which not only
enhances the resin's toughness but also strengthens the interfacial adhesion between the resin and the reinforcing material.
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Fig. 1 Synthetic route and chemical structures of PSI resin
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Fig.3 (a) Viscosity-temperature curves of PSA resin and PSI-10 resin; (b) Viscosity-time curve of PSI-10 resin at 110 °C
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Fig. 4 DSC curves of resins
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Fig. 5 (a) DMA curves of the cured PSI resins; (b) TGA curves of the cured resins
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Fig. 6 Mechanical properties of the cured PSI resins
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Fig. 7 SEM images of the cured PSI resins
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(1)iE it PI A PSA BYFLEHI % T PSI WG, Horh PSI-10 M ARIE B /NT 1 Pa-s AYIRE X 6] 4 98~187 °C,
£ 110 °C T A 4e 3525 B2 /NF 1 Pars YRTE ST 6 h, iTHF RTM T2 BRI T 252 F 1.2,

(2) PSI MR [ A4 i AL BB A 5, it A RERE 2 w(PD SIS A T B, A Tys PIREARFELE 600 C LA 1=

(3)PSI B i [ F 490 4 24P REBE w(PT) B4 i $2 55, PSI-10 B4 A [ £k497 F4 25 (1 558 % 4 34.0 MPa, A48T
4fi PSA WARHE = 1 64%, BRI 2R 3 1 g4 T . BUE T 22614519 B-QF/PSI-10 &5 B Rk 25 i 5
J& F1 ILSS 43 %] & 340 MPa i1 23 MPa, 1 b T B-QF/PSA & 45 A1 KE 20 WIHR 7 T 70% F1 24%, B A 81 112
PEfE.
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