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Tab. 1 Main application models and parts of glass fiber reinforced thermoplastic composites
Company Material Aircraft tyle Used part
Fokker GF/PEI Fokker 100 Floor
GF/PPS A340-500/600 Leading edge
Airbus/Fokker
GF/PPS A380 Leading edge
GKN GF/PPS A400M Ice protection plates

Ui Tab.1 fi7s . 90 454X, GFRTP (& 2 i 512 1 Bk
I Airbus 2 &) B E AL, Airbus 2 7] 5 Fokker 24 & Bt &
TFR T A340-500/600 B 3 [ 2% , I U451 B K
iy, Ja >k S BT B vE R H R A TR 2 & L A380 L
HAI% . GFRTP AMYAER A YHL B3] TR A, 58
GKN A ] 7E 2013 4 KB ZE H iz i/l A400M il & 1
R UK ORGP AR FEad i 7 B0 A, B S AT R B R AR T
PRI AL 2 00k P 182 F e st o

Fig. 1 Floor panels and floor beams of Gulfstream G550 and
G650 cabins™!
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RO AR , 7 3 26 37 FH 5L AE 80 AR AR 2 5K B 3 21 4
PEI # ¥ £ 52 & M KL A7 A IR R B AL, JF 1
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P LB A FH 1) A% e 4 S AR
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Fig. 2 A380 J-shaped head"”
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Fig. 3 Ice protection plates of A400M military transport aircraft"®
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Fig. 4 Hygroscopicity comparison of high-performance resins"”"
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Tab. 2 Properties of high-performance thermoplastic resins””

Type T./°C

T./°C

Tensile strength Bending strength

/MPa /MPa
PEI
(Ultem® 1000) 321-357 215 129 167
PPS
(Fortron(®) 0203) 280 %0 33 135
PEEK
(VICTREX™ 450G) 343 143 9 125
PEKK
(KEPSTAN™ 6000) 305 160 88 128
PEKK
(KEPSTAN™ 7000) 332 162 110 168
Domestic PAEK 317 157 96 151
Tab. 3 Composition comparison of high-strength glass fibers
Type SiO, ALO; MgO Others
S-2 65% 25% 10% Impurities<1%
HS series 55%~65% 23%~25% 7%~16% Auxiliary<9.4%
Tab. 4 Properties comparison of high-strength glass fibers
Property S-2 HS6
Single filament tensile strength/MPa 4500~4890 4600~4800
Single filament tensile modulus/GPa 84.7~86.9 86~88
Strain to failure/% 5.4 5.3
Density/(g-cm™) 2.49 2.50
Impregnated strand tensile strength/MPa =3700 =3750
Impregnated strand tensile modulus/GPa 92 92.5
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Dispersion and
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&, Regulating %
roving valve Computer
Air
compressor
Fig. 5 Schematic diagram of melt impregnation method"™"
Tab. 5 Mechanical properties of high-strength glass fiber reinforced thermoplastic composites'"*"
S2/PEEK S2/PEEK
Property Test method (TC1200) (APC-2) HS6/PAEK
Tensile strength(0°)/MPa 1520 1170 1575
ASTM D 3039
Tensile modulus(0°)/GPa 52.0 55.0 61.6
Compressive strength (0°) /MPa 1600 1100 1218
ASTM D 6641
Compressive modulus (0°) /GPa 53.0 55.0 40.6
Flexural strength (0°) /MPa 1600 1550 1453
ASTM D 790
Flexural modulus (0°) /GPa 53.0 55.0 51.8
In plane shear strength/MPa 77 68
ASTM D 3518
In plane shear modulus/GPa 33 4
Interlaminar shear strength/MPa ASTM D 2344 86 83

note : volume fraction of TC1200 , APC-2 and HS6/PAEK fiber is 56% » 60% £l 57% , respectively
TC1200  APC-2 Fll HS6/PAEK £] 2 44 £ 73 $ 43 il 29 56%  60% Al 57%
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Tab. 6 Mechanical properties of EC9 8 satin fiberglass fabric reinforced thermoplastic composites*!

Property Test method TC1000(EC9/PED TC1100(EC9/PPS)
Tensile strength (0°) /MPa EN2747-3 516 494
Tensile modulus (0°) /GPa EN2747-3 25.0 21.2
Tensile strength (90°) /MPa EN2747-3 442 369
Tensile modulus (90°) /GPa EN2747-3 242 20.0
Compressive strength (0°) /MPa ASTM D 6641 613 470
Compressive modulus (0°) /GPa ASTM D 6641 292 26.2
Compressive strength (90°) /MPa ASTM D 6641 490 316
Compressive modulus (90°) /GPa ASTM D 6641 27.6 24.3
Flexural strength (0°) /MPa 1SO 178 781 659
Flexural modulus (0°) /GPa 1SO 178 24.5 23.1
Flexural strength (90°) /MPa 1SO 178 617 467
Flexural modulus (90°) /GPa ISO 178 222 19.3
In plane shear strength/MPa AITM 1-0002 98
In plane shear modulus/GPa AITM 1-0002 4.1
Open hole tensile strength/MPa AITM 1-0007 iss. 2 180
Open hole compressive strength/MPa AITM 1-0007 iss. 2 192

b A BER AR )TN S R R T R R M O
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T ARG 5 A 35 38 2T 2 49 9 v 128 R P IR R 5 M RHAR %
77 i B R T e A AR , 7 2 Al 5 R AL iR A
VRt v AL SR8

0 et R
L.hx“‘ LA

Fig. 6 Comparison of apparent mass of HS6/PAEK and S2/PEEK
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Fig. 7 Equipment for continuous fiber hot-melt prepreg
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Application and Development of Glass Fiber Reinforced

High-Performance Thermoplastic Composites in Aviation Field

Wencai Wang', Wei Song’, Yan Zhang’®, Jianan Yao', Gang Liu', Chunhai Chen'

(1.Center for Advanced Low-Dimension Materials, State Key Laboratory for Modification of Chemical Fibers

and Polymer Materials, College of Materials Science and Engineering, Donghua University, Shanghai 201620, China,
2. Nanjing Glass Fiber Research & Design Institute Co. Ltd., Nanjing 210012, China)

ABSTRACT : Glass fiber reinforced high-performance thermoplastic composites have the advantages of impact damage

resistance, high toughness, electrochemical corrosion resistance, low cost, etc. They have been applied and developed in

the aviation fields such as civil aircraft, military transport aircraft, etc., in recent years. In this paper, the application

examples of glass fiber reinforced high- performance thermoplastic composites in the aviation field abroad were

summarized, and the gap between raw materials and composite manufacturing technology at home and abroad was

analyzed. The apparent mass and mechanical properties of HS6 high- strength glass fiber reinforced poly (aryl ether

ketone) thermoplastic prepreg prepared were compared with those of S2/PEEK prepreg of the same type abroad.

Through comparison, it is found that the impregnation quality and mechanical properties of domestic prepreg still have a

certain gap with those of foreign countries, and the preparation process of prepreg needs further exploration and

improvement.

Keywords: glass fibers; thermoplastic composites; composite molding; mechanical properties; aviation application





