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Abstract: High-performance thermoplastic resin-based composites have shown broad application prospects in the aviation
manufacturing technology due to their excellent mechanical properties, environmental resistance, chemical resistance, recyclability,
and rapid molding. In recent years, with the accelerated commercialization of high-performance thermoplastic resins such as
polyphenylene sulfide(PPS) , polyetherimide(PEI) , and polyaryletherketone( PAEK) , the related prepregs and molding
technologies have been continuously optimized, promoting the industrial application of such materials. This paper systematically
reviews the current development status of high-performance thermoplastic resin-based composites, focusing on their material
systems and commercialization progress, prepreg preparation, advanced manufacturing technology and application. It proposes key
development directions for high-performance thermoplastic resin matrix composites, in order to provide reference for personnel in

engineering and technical fields such as aerospace, and promote the innovative development and application of high-performance
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thermoplastic resin matrix composites.
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Table 1 Characteristics of high-performance thermoplastic resins

[6-11]

PPS ~ PEEK PEKK LMPAEK PEI
Property Methods (Fortron”  ( Victrex ( Kepstan” ( Victrex (Ultem™
0320) PEEK 450G ) PEKK 7002) 103 PWD) 1040P )
T/ C ISO 11357 280 343 338 303
Tensile strength/MPa ISO 527 90 98 114 91 90
Tensile modulus/GPa ISO 527 3.5 4.0 3.9 3.8 3.0
Flexural strength/MPa ISO 178 145 165 168 146 150
Flexural modulus/GPa ISO 178 4.2 3.8 3.9 32 3.0
Izod impact strength/ (kJ-m ) SO 180/IA 2.6 8.0 5 7.6
T/ C ISO 11357 90 143 162 156 217
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Fig. 2 Development chart of commercial high-performance thermoplastic resins
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Table 2 Performance of commercialized high-performance thermoplastic prepregsm’451
oot (LB I T o o
TC1225)
0° tensile strength/MPa ASTM D 3039 2020 2000 2070 2410
0° tensile modulus/GPa ASTM D 3039 134 131 138 135
90° tensile strength/MPa ASTM D 3039 39 90 86
90° tensile modulus/GPa ASTM D 3039 10 10.2 10
0° compressive strength/MPa ASTM D 6641 1100 1100 1360 1300
0° compressive modulus/GPa ASTM D 6641 117 117 124 124
90° flexural strength/MPa ASTM D 7264 68 152
0° flexural strength/MPa ASTM D 7264 1930 2000
Interlaminar shear strength/MPa ASTM D 2344 96.5
In plane shear strength/MPa ASTM D 3518 82 138 186 152
In plane shear modulus/GPa ASTM D 3518 3.5 5 5.7 4.3
Open-hole tensile strength/MPa ASTM D 5766 386 448
Open-hole compressive strength/MPa ASTM D 6484 267 324 310
Compression after impact/MPa ASTM D 7137 216 352 338 310
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K3 PAEK JSIBPERR ALK R A
Fig. 3 Diagram of the development process of PAEK thermoplastic prepregs
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Table 3  Properties of domestic CF/LMPAEK thermoplastic prepreg
Property Methods Domestic Domestic HS6/ EW110C/
T700/LMPAEK T800/LMPAEK LMPAEK LMPAEK
0° tensile strength/MPa ASTM D 3039 2456 2997 1169 317
0° tensile modulus/GPa ASTM D 3039 143 174 65 18
90° tensile strength/MPa ASTM D 3039 70 73 345
90° tensile modulus/GPa ASTM D 3039 10 9 18
0° compressive strength/MPa ASTM D 6641 1208 1382 1260 408
0° compressive modulus/GPa ASTM D 6641 125 149 61 23
90° compressive strength/MPa ASTM D 6641 179 182 398
90° compressive modulus/GPa ASTM D 6641 10.6 9.8 23.6
0° flexural strength/MPa ASTM D 7264 1695 1461 1247 425
0° flexural modulus/GPa ASTM D 7264 143 133 48 22
Interlaminar shear strength/MPa ASTM D 2344 90 90 83 63
In plane shear strength/MPa ASTM D 3518 71 68 68 71
In plane shear modulus/GPa ASTM D 3518 4.6 3.5 4.0 32
Open-hole tensile strength/MPa ASTM D 5766 479 509
Open-hole compressive strength/MPa ASTM D 6484 310 310
Compression after impact/MPa ASTM D 7137 348 370
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(a)single-tape winding head; (b)vessel winding head; (¢)annular winding head
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