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Research progress on preparation and additive manufacturing applications of continuous carbon fiber-
reinforced poly(ether ether ketone) prepreg filament
CHEN Yanlei, WANG Hongxiao, GUO Jiayi, ZHU Dengjie, LI Xinpeng, FENG Xinyu, HUI Yanbo
(School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract : Continuous carbon fiber reinforced poly (ether ether ketone) (CCF/PEEK) composites, characterized by high
thermal resistance and recyclability, have become promising materials for additive manufacturing of high-performance structural
components. Three typical fabrication routes of CCF/PEEK prepreg filaments, namely melt-impregnation pultrusion, in-nozzle in-
situ impregnation, and powder-impregnation hybridization were reviewed. The effects of mold temperature, traction speed, fiber
volume fraction, and feeding mode on impregnation quality, porosity, and mechanical properties were summarized. Interfacial modi-
fication techniques such as sizing and plasma treatment were briefly introduced for their progress in improving wettability, interfa-
cial shear strength, and interlayer densification. The development of additive manufacturing equipment capable of co-processing
high-temperature thermoplastics and continuous fibers was outlined, together with representative applications in aerospace, automo-
tive, and wind-energy fields. Analysis indicates that the high viscosity of PEEK resin, inert fiber surface, and narrow process
window are the primary factors causing insufficient impregnation and interfacial weakening. Future efforts are urgently required to
pursue the collaborative optimization of process-interface-equipment-intelligence, with breakthroughs in key aspects including the
synergistic control of filament fabrication and interface modification, the upgrading of additive manufacturing equipment, as well as
data-driven online monitoring and intelligent prediction.
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Fig. I Schematic illustration of prepreg filament prepared by melt-

impregnation pultrusion process
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Fig. 2 Schematic illustration of prepreg filament prepared by in-nozzle

impregnation forming process
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Tab.1 Typical additive manufacturing equipment for printing CCF/PEEK prepreg filament

Equi Maxi 1di
Manufacturer (Country) quipment axlmur‘n molding Nozzles Equipment features
model size
FAM 4 x2 x Large—fc il lope;
CEAD(Netherlands) C : 000 mmx2 000 mm arge—format ga114tr>A/ build e.nve ope;
Prime 1 500 mm Fully enclosed printing environment
Desktop Meta . 310 mmx*240 mmx . .
F HT P ty less than 1%; Dual— t—h AFP— t
(United States) iber 270 mm orosity less than 1%; Dual—print—head p based system
Anisoprint PROM IS 600 mm=420 mmx . . . o
Multi— 1 h le h ; 1 1
(Luxembourg/China) 500 300 mm ulti—nozzle interchangeable head system;open material compatibility
Suzhou TOYI(China) Y600 600 mmx=500 mmx High—temperature printing system; Integrated multi—zone temperature
400 mm control strategy
Shenzhen XTRI-TECH 600 mm>450 mmx Integrated multi—zone temperature control for improved interlayer
. YJ-F600 . .
(China) 500 mm bonding and stability
Nanjing CHANGJIANG CF1000 1 000 mmx1 000 mmx Five—axis spatial forming capability;multi—angle continuous fiber
ITRI(China) 1 000 mm deposition
Nanjing CHANGJIANG CF500 480 mmx500 mmx Synergistic printing of continuous or short fibre;dynamic control of
ITRI(China) 480 mm resin/fibre content
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Ytk 5 A: B B ¥, 2 A AR TR flG 3R L T
RS
4 CCF/PEEK Fii2 £ Wt #liE M A

Kl CCF/PEEK TliZ 22 fr il 2285 B SR T2 LA R A
LA AR e ), 4P e S AU ] S Pk A5 B R
WG B 22 M 2 R T i BOR TS S e 2 B, AT
FRAGHET 1, I T 52 A RERE A ) 1 R AR AE M2 TR
AETRTAAE AR TR B AU AR 4008 A S B o, S, SRR
WP e LS | R AR T R R AR B T A AR e S RRAE
MR RERE AR B DG RB TR b , MO TR T
BB H .
4.1 EARARI

FERTZS R AR, FE A G 1 o R 0 v T i 52 5
% , CCF/PEEK TR 22 229k b FH T 4 i R As i R 404514
FRE G T R A BRI PA P S HORE R IR R 3D FTER
PR 2 B 25 4 i 5 B R P BE . Werken Z50R FHASE# &
J7 B 4b 3 3D +T EJ5 i CCE/PEEK 48 A1t , b 3R 5 A 5 i)
il 5 2 A5 U 2k e ek R HE 7 30% Ze A7 , A 55l
T 2RSSR iz SRR T AT 2 THT
EP R vk T BT R o Liu %05@ i1 5| AJB 44t
TR SRR P R SE A e s 3BDFTEN T2, SE B T CCF/
PEEK (32 ) ZE 22 b 52 35 25 (NOL) ¥ 11 1 808 % |, ()2
[ B U150 5 4 R 24 117%, H7R T I-HILRR & T 278 2t S
RS T A R 2 M RE D T A AR, i il
AL/ PR R A2 07 P T R S 1% i P R A it 3 2
BT HARKR .
4.2 FHEbIRA AR

FEARRIR VAR S, PR E R Re R R dr A 9, e i
it AT K SR A B B % O UK BT
CCF/PEEK Ry 3 41 il 1 v] ST T8 5 52 404 0 i — 1A
ARUE , I 0T [ 25 52 B P v A e T A A, BE IR T 4544
MARTFT L T80, (GBI #il i BR , CCF/PEEK FL1H
oS B A Fe AR bR S LR BH R RE 1, T FH A = A 7R ik %
LR ORGSR LA B B AR AR AR A R, LA
SEIE T RE L T R G IIRET K .
4.3 AL A TARATN,

FERAA 55 TRRATI , ko M IR0 P (R A IR AR 1
T PR R A ARk OO0 AL BT 220 T b v 5 P AR . SR
CCF/PEEK Y38 4 il 3 T 2410 7155 5 0Kl J1 B 4%
SRR 2, SRR LR A JLART 48 86 5 R i 3 285 42 11 o
7%, BRREIE R AR AT P il s e S . (S BhIL S BB
ook S 9F5 YA I A W B 4, CCE/PEEK 44 vl 3 i 3D $TEf
IR AR 4 DS s B A0 S S IR AR LB AL
FETCINIK T RAT AR N 2245 R FH IR A, BB R I
SNSRI AEAR B AR FCHL A i AT, AEORIE ) 2P e R
SESERE L, R B AT TS R B Fa e

4.4 R ety 5 R AR

e e B A, i e KA R S K B, A5 A,
HiT R S 55 M RE BRI L T 2 th AR 7 i ARFEH b1
il 38 4 AR, CCF/PEEK #4 8} 7] — W 4 52 1 it - B HE PN 747
a5 AR I R 5 BRI AL S AT 57 1 e
Tt 5 ARZE MR EDY . Fang 548 H 2R F 2 4 AL 5k 19
3D FTERHEME , SRR T 4 v 325 1 05 1 04 3% S HEA Ak o
SR LSRRI L T 2SR R AT AR T 644% , W i
29240% PRI T1Z 07 A Rkt 5 R Ak e i
WES . PR PR AR H R R 2 A bR A 3 A
KR L ST 5835 , CCF/PEEK 45 4 b 1 3 5 AR v] 45 %30
st B 5 P ib 5 TRl BRI A R R s M BE T
SRS R A TR
5 #iEERE

A g v 1 B 4 b 4 56 B4 R}, CCF/PEEK VR 22 1A BR i
PESE LG FRE A6 2R B i 3PE S % i A T AR B
BB P P R 3, B IO S AR TR 221 46 T2 AP 4Bk
ST 4 R LA B3 b ] 3 2 8 R A5 THT S B T OGS g
J& B RO T M EF 453 A B FLBR AL ML & )2k R
SRR A R DA g KA SR S
CCF/PEEK 15 £2 1] SR fof (78 A48 , 30 S Rhe) 52 24
M Sl RGBT, i RE A BRI SE i 3D ATEREL AR 1Y
TREERL AL T Tis A% . SR MTEL I B sk i i 584k H
RELARGNMERE A TR 2204 T2 ORI fb 5 4TED
PEREPPAN Z K IH B A R0 8l . RS FESR T T 2= RE LA
KBS IETREREAF )5 T O3k 3 Ok AR TS8R R Am
g54 FUEP Lh R Z5 A AR i B AL TAR B AL T 2P
IRA , CCF/PEEK iR 2238 YIBLAE H AR JZ T ik i it — 25 1y 58
W%, Rl 2 b R R O T TR R PR 45 22 BT R
YRIBIH . R Aok CCF/PEEK TR 241l 45 J2 H: 3D FT Efl 7
FH, 55 R % PR BRIk AR R &

(L)%t %I PEEK #5353 4F iR Vi N 2 S FL B
il PRIXE Féy [ B, P ) F 2% Se b o 22 T 25 5 e ik SR iy i M
AR BRI TR 22 Jot b, ] 25 SEARZF 4EAi 0  2F 4R B3 4L
AT AN[R$ 22JE A5 R T T E CCF/PEEK M.

()FFXF H ATHE A e AT 2 Re 1 34 5 R S TR B AN
S 2 ] Rl A AN 5 P B DR ME %) 61 £ 7] 38T, % CCE/PEEK
FHB A il 35 25 B0 A T Tt , T R AT B B s e AT Ep R
SRR ATEORS RS e FTER )2tk RO FTED A BT R
T R RIAE 25

Q)EFR A = i — B BT m PN AR R S 2 R PR RE T
T B IR, 4  CCF/PEEK iR 22 3 T ANl EAR (IR
AFEBAR , AR RI LT AR R B0 2 4 B PEM AR &R, FF A& T
R 2L AT 2 5 A AR  B0R 22 K FTEN)Z AT
P A B O DA AR Y

(4% CCF/PEEK il & 54T ER i Ferh 2 280G . 1.2
i 1125 Rt e e PE 22 B M), % e 3 TRdR Ik sh i T 24
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