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[ABSTRACT]
because of their good toughness, heat resistance, fatigue strength, chemical resistance and recycling for recent years. With

Thermoplastic composites (TPCs) have been widely applied to commercial aircrafts and helicopters

regard to aircraft engines, there is an even more urgent demand for high performance materials to achieve higher thrust-
weight ratio. Thus, TPCs are the ideal materials to manufacture aero-engine nacelles. This article introduces foreign
developments on prepreg research and advanced manufacturing process of high performance TPCs, as well as, whose
applications on aircraft engine nacelles. Meanwhile, domestic developments have also been contrasted in thermoplastic
resin properties, prepreg preparation and manufacturing process of TPCs.

Keywords: Thermoplastic composites composites (TPCs); PEEK; Aero-engine; Nacelle; Prepreg preparation; Composites

manufacturing process
DOI:10.16080/j.issn1671-833x.2020.07.086

PN FE S G R U o e 58 B 57 T G e 25
— FRINWEREIL S, 12 A J A it 2= 2P AN AT ke )
BHAZR . FIRSEAR AR ROFIZE , AT LR I AR5 561 K
OF R PSP IBPE R . TS SRR
B 6 BRI T R, BRI T AR LR A AL
SERETIZ I o DIAERE XA S 5 M R RIS A
2, LA A B o SR TR R S S AR EAN A
2 AR ol A A A SRR AR 202 TRV, BRI 1 A A
S5k Lt — R

PIBYERS I T A B 5 BE R A A5 M I T R

86 Wiz MG A - 20204E 563 & 5571

P, (8 H 52 A MR X AR 8 0 P M 52 A bR AT
RS PERE, LA R N AT . BRYEREZSK AR,
A T2 )l B PR PR PR 4 b T B R R, R
P LB TR PE R R R R —— “TE RS
(Clean Sky)” 1%, H i 7E F i 1 PRI REAE FIMGE 75 15
e WML S BRI B . T REMEE SR
B4 A R o R R AN R A A 2E RO, DR I HL AT AT [l i R
FR RIS RSP BR A RIS , NP IAEE AU [RIHS
AR B AT FE H IR T JC IR B A7, IR e AT
BB AV 1 X AR o



PN
RESEARCH mﬁbtﬁi

AT DL A3, B YRR A MR P R R )
ML E AL DLZS GRS Z N . % A350 &
ML R4 K FH TenCate 28 A AR LT 24E 21438 3% PPS
PRI S AR R a1 TR 25 % H-160 BLIHL
K RRLT i s 38 PEEK HIBVEE S B RMUE BG4
AR i i 38 2 2 vh S, FE R i BUAS D T i
B TRI IS, B2 8 T 25 A 045 25 B % ml 4otk , b s o A0
PES G A RHE BLTHHIL 7K ) 540 i e E R , an el 2
FER

FERLZS K shAILAUER , SR 52 PRk B T AL 1R
SR A G PR (il R ESR  (RAE R SIS st 4 B
feghty b HA T RA N HAsw. Bar, FHAN RE g
TE R F A RN RS A SR (R A M B A b
Bh I GKN fipas i e w1l B9 & FA e XU B2 AT
DU % CHLA 0 IR MR AR, A 3 s

1 SR ENESHMRRERETZ

AT 2= 254 v (8 P B 5245 B RHAS R 2 50R T 31
AR Ty | SR e <5 PR I VAR R A g A g R 4

E1l ZEABSGABEESMEESFE
Fig.1 Thermoplastic composite fuselage clip of Airbus A350
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Fig.2 Thermoplastic composite rotor hub of Airbus H-160
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Fig.3 Applications of thermoplastic composites on areo-engine

nacelles
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Table 1 Brand of foreign commercial thermoplastic prepreg

WG | BEEEALEEAS | BRREE /

i SR | e | T | e
Cetex TC925 FST TenCate | PC 153 255
Cetex TC1000 Design | TenCate | PEI 215 315
Cetex TC1000 Premium | TenCate | PEI 215 315
Cetex TC1100 PPS TenCate | PPS 90 330
Cetex TC1200 PEEK | TenCate | PEEK 143 385
Cetex TC1220 PEEK | TenCate | PEEK 143 385
Cetex TC1225 PAEK | TenCate | PAEK 147 305
Cetex TC1320 PEKK | TenCate | PEKK 160 371
APC-2 Cytec | PEEK 143 385

Vestape PEEK-CF45 Evonik | PEEK 151 390
Te“a"THPTUSIz SPEEK' Teijin | PEEK | 143 390
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Fig.4 Automated fiber placement
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Table 2 Comparison of PEEK properties for thermoplastic prepreg

HiH T,°C | BHEEE PC | KEk/eC | Sl eC
LP-PEEK 156 250 306 ==
CO-PEEK 149 198 317 217
Evonik 145 — 342 279
TenCate 142 175 341 291
Cytec 159 — 343 —
Teijin 143 — 343 —
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Fig.6 Domestic independently developed continuous carbon fiber
reinforced PEEK narrow prepreg by hot-melt method
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Fig.7 Continuous carbon fiber reinforced PEEK composite
laminates molded by molding process using domestic prepreg
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Fig.8 Process validation of automated fiber placement using
domestic thermoplastic prepreg
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Fig.9 Honeycomb sandwich thermoplastic composites for noise
reduction liners of Airbus A380 aircraft engine nacelles
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Fig.11 Airbus A340 pylon panels
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Fig.12 Airbus A380 pylon covers
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Fig.13 Final assembly and preparation of Airbus A380 pylons
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Fig.14 Thermoplastic upper spar manufactured by advanced fiber
placement for aero-engine pylon
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