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Abstract: The thermoplastic composites have advantages in excellent fatigue resistance, short forming
cycle, secondary processing, weldable and no storage condition restrictions, it is significant to study the
preparation and forming method of thermoplastic prepreg to realize the engineering preparation of
thermoplastic composites and meet the application requirements of aerospace, rail transit, and other fields.
In this paper, the preparation process of continuous fiber reinforced thermoplastic prepreg is introduced in
detail, including solution impregnation, melt impregnation, film lamination, powder impregnation,
suspension hot melt, and fiber mixing. At the same time, the thermoplastic composite molding process is
emphatically discussed, including hot pressing molding, winding molding, automatic laying molding, in-
situ consolidation molding and 3D printing molding. Meanwhile, the feasibility of the engineering
application is sorted out according to the characteristics of each prepreg preparation and molding process.
Finally, the future trends of thermoplastic composite are prospected , and development suggestions are given.
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Fig.1 Process flow diagram of solution impregnation method
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Fig.2 Process flow diagram of melt impregnation method
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Fig.3 Process flow diagram of thin film lamination method
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Fig.4 Process flow diagram of fluidized bed powder method
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Fig.5 Process flow diagram of suspension hot melt method

ZHEARMHKE A BT, H Z ey, HiEH
2 RPN R R U e YR S SL L P 27l B i
O PERE W R R PEEK FI PPS %5 #4088 M 32 k) 19 3=
BRI B4 T TR, %R A SE E A
JE T HBOAR FR 04 A A L A3 ORI B A3 BN T Y AR
F B DA B TR AR A 3 2 % A S s o

H i A0 T ot A 2 ] A i 25 1 A 1 o B o
PETUR B 2 S Bt & A A 7= Fn N o 55 [ Barrday
2y w6 () PEEK Fil PPS B ) 47 03 R} 7™ il #4702 2R H A&
T A T vk 3 L B 48 4 TMLT T & 10 1% 2 4
A3 PEEK T i B}, £F 4k 11 % B 145 ¢/m” W fig &% &
345, B 1Ak B A5 I 143 °C, 0" R 1 58 ) 2669 MPa,
O PP AL i 174 GPa, 0745 1 38 )& 1937 MPa; fiff F ik £F
At ASAD il 25 1) % 2 2F 4E 3 5 PPS Fili= B, £F 4k 1 2%
J¥ 150 g/m”, i 7 it 3490 , 3 35 A0 6 A2 R EE 95 °C L 0°
P75 E 2231 MPa, 0° 47 fil # & 132 GPa, H &
Toray 23 v [6] ¥ 5% F 2 07 ¥ il o5 $8 98 14 5032 kL 7 i
H 1 Toray Cetex TC1320 PEKK 7= iy £F 4k 1 %5 /i
145 g/m’, B B8 % &t 34 %, 0°H7 i 3 & 2410 MPa, 0°$ir
i it 135 GPa, i J5 FE 46 58 £ 303 MPa; Toray Ce-
tex TC1220 PEEK 77 fit ( A5 i s £F 4k ) , 0" i1 52 Ji
3100 MPa, 0°$i fi # £ 159 GPa, #h i J5 JE 48 38 &
331 MPa,

XS Ha R JE K O 8 K =1:14E R 4>
B K PEEK B A B8 75 8 0% 78 20 08 i #8159 2103
B, SR 44U (W-3011) #8430 5 et BT
RS 2 BUR R, 2t 286 % Hff 390 °CL, 10 MPa &
71 #& 1% 20 09 52 A M ORHZ G b2 R 5 D) 5 B AT A
53.3 MPa, Z5 i 5 iF 481. 9 MPa, i3 i 87. 7 kJ/m?,
AH P I e J22 0 AR R R R Y ) A MR B R
Tb, A A MORH W) I o3 i R R 4R Sl 591 °C. EAR
85 8 ] PEEK  PPS A4 A5 K3 K 5 = o B 35 £F 4k
S6 KA il Ry A RIFWRR (SRR,
F Bk LT 43 ) 28 2ok 8 R 0 R VO B I AT A 4 R B
Joi 26 ik v TR FUBTRL B R A HLCE | S B R TR A



48 MR TR

2025 4F 3 J

7 B 27 R kL, W IR 7 i T 6 30%0 , PEEK TR 20 fil
PPS il 2 20 1 FL B 5 2 Bl ik 3] 1. 2126 F1 0. 63% . %
5 ¥ 38 3 R U AR BV A T AL B B R 2 A
W HE B 1) 2F Yt 22 5y WO 58 40 e IE R T4 I8 koK 12
B, LARRE NI4T, Song 55l FH & 07 HORHA #il £ &
fit fik [ 3% 5 T 700 4% 5 £F 48 (PEEK/T700SC) i 7
RE TR IE T PRI 2 IS M AG 4 BOROCR AL B K
& JC i il 738 (Triton-100) MR £ . (PEG) Z L,
Bl 0 A T R 23 R A BEL KON L VR T2 ) ]
ik 50 min, B IF W S Bl 2090, BT A A5 B AT 4R K
5 6000 WA A0 RE, S il 53 )3 7] 35 1336 MPa,
JZ 18] 59 Y 5 i 7] 35 106 MPa.

1.6 F4R%%

ZF AE VR G 5k A SR PO VA B I T R el A
YT, R T K A B T 2k G 5 2T 4k H O 248 5 4R TR G A
VB B B SO IR AR R i 2 2 R e 2F 4
LRGBS 51T a4 . £ 48 2 vk
B M RAF A RRAE TR 4 2L o s £ A G 0 2T 4
Z VR AT A R O U B R R LA — AR R
fE 11 L AR 5 52 % TR 5 A B S Ao £ 2 ) AH X
B 9T RUAL Y E B | R AR R S B AR . AL i
T RS PR R i £ 4 e TR T S Al O AR R )R 52 B A
JEXT A 4E B . % T AR AR R A MR R R
6 BERE AY ZA W AT N T, T2 R R A Ak 5 B R e
U VR LT 35 T 4 2 A 24 .

Hasan %555 fifi F A2 B 41 2 (rCF ) 45 22 5| 20 2k 4%
), R 27 K B ELBR ) 1 o 6 A 28 50 A R L T
— P AR 60 mm B BT R A 20 2k S5 A [ o Rk b
LML IR UE LT 4R W) 5 20 2 2747, T4
SE MR T 2R PERE S G MR S SR B RN R ]
4% 335 B (1364+49) MPa F1 (1004+15) GPa, 3K &
SO T 300 ik 27 4 J5 AT A B 4801 25 550 38 ok o T i A
17 Bk 25, FRIZ BUR BRI 6 % I K # B350 (PA
845H-TDS-CN) , Tfij J&5 4 ik £F 4 F1 & e £F 4 K 224y
LU M B} 4 ST SR W) B 47 4k h & 2, & 1) %
£ AAR/10 cm, & [0 %5 JE 4 #2 /10 em, I8 %8 & 300 mm,
Wt ER A S EAMEEAR. WETZS
BRI BE 240 °C, K 77 3 MPa, A& iF 1] 15 min,
LY 52 A B RE B 5 B 0T 38 825 MPa, 25 iy % i AT ik
520 MPa.

W o 5 325 1 J IR R E T 3 ) A 08 A s G g
b FEAT 25 22, AR A X 85 e, 0 4048 B sk L 2 22, i
Z R 2 A MR 2 YRR i — AN 2 K DL A
JI HE IR 35 41 2 5 20t 2o A v 2 6 £ A i A A5 1 5
M Pk B A5 o FR TR B VA BRI AR 4 X R A

5N T B Bl O A [ 2 L K 3D 9T B A BB v
a R A SR E T2

2 RBUESHMHRETZ

TSGR A 0 IR et T A )
MU A R IR A AR R R RO T A
R B R 4 % R | st R R A [ 5 i R A
3D FTER WAL 25 7 7k o
2.1 EERE

B R T 20 R e TR R X £ 4 4 2 5 R R
FE A B 1 2 B B S5 bR D) BB RN b )R S
i s =R S U | 2N | WS e | o s R = e
AV A MR P T D7 R AR A ]
s HAT ol b fe w8 o X, B 5 T s A sh
b, Bk TSR TR AR A HUASE Ak il i R, N
FRALHE R A sh ik b

0% TG 0V o R A A Tk A A A 41 (5 M4
4L 5HS) T i3 kL A1 ERL ) 39035 BL T SR AR R T A AT,
FE A LR B IR B R R v H TR 2 AR
PR 28 X6 52 A b ek 2 T A Y T R AR R IR IR A 1 52
M o &5 2B Y AR E 7E 310~330 “CH 3 il #k fk
P B3 b S MR Y T A e 2 e A R
PERE 5 A B A 3 3h 1 4 25 JE vk Tl R 2
A BB A 5 AR LR BE TE 290 C A A R 9 P kA AL
TSR b, TR S ST T AR g Y 3 T O AL Y A
HIBsF (a1 #E 1 min DALY, B8 6% 45 1 J2 A B 19 1 g 38 50 A8
b, W R T hE R, 25 A R I R PR AR T
HV B E) 45 45 AE 10 s5 0 K 7 R 9 MPa i A 45 2 &
& 7 i, W TR ) K R B0 2R 4T R A Be 5 T
FE S AR L BR R A R . E RN A Y
T £F 4k A BEL i #8E R 52 55 F 5 JF R T 300 filk £F 4k 21
YI/PA6 A M BHZE A MRl 25 SE8 X T2 4T
TIEASSE W R Ak, 25 AL R I, 20 i B R B AE 270 °C,
B HY R J7 2.5 MPa, G B ] 15 min B, G885 ] % 7F BE
ML E A MR, 2 A B SLBR AU 0. 62 %, 25 il
SREF I3k 519. 87 MPa. Dominik 257 58 5o LA 3% 35 4T 4
5 W K (GF/PAG) by gl B 58 X6 52, 43 A7 A5 1 g
5t i eh R G A4 RH Bl B T R B 5 S 8 Ak 4
SRS A S G SR B A% B H RN B L
55 AT Tk, GRS EL D S A AR B 8 R R AT I AR 2 R
fE 4 THRA SR REN R ES ST, 4R
7 FE A% 1w [ P 5 45 ) S P 0 6 R O Bl X A g
BRTEE ., [HH PAG6 35S 245 4k 4 9 PR kL 2E AT AR
JE 3T B2 A ol 80 52 56 96 E , 2 B O s B R B 4R T B0



%534 A3 o 1

FE T2 S 2T 4 14 50 A P TR RL B A 5 ] 4 T 2 g it i 49

WE J7 B AH 10 kN, 4 JE 73 24 300 MPa i Fifi 4 & 71
B8 T E 3R R R) A /0N 8T Ak B R A B, T H At
J& 71 °F (41 150 MPa) #8775 46 (13. 46 £ 1. 64) s [ 4E
RIX 0], B & 35 2 K ) 5 WA Tt 2l 45 51 .

B R AE SRy 90 9 HLAR e iy )28 05 =X, B A AR
TE A5 S0N FET  AF b i Y T 2 A RESE T 45
a5 Sy a7 B I o A Y S A, TGk SE LA 2 TR AR B R
A o
2.2 EEERE

9 2% R TR T 3 4 2T A TR 22 R R A
Ji SR % 3 22 21 A AE Sy JEORE 3 A in AR CHE I R R Y
YER 76— 09 22 51 5K i 280 28 28 3] |38 A8 52 5
L Rl i BT A5 A R SRR A . %
Tt B T 2045 A TR B A R Y T AR T TR
w5 ok TR vk i S 2 Y AN 45 D) W LA R R 1 B
R R[] Bt 8 4 4 28 2o A o A gk (DA SE B R 22
HOE B A EL R, S A Bk

TS S B 5 2 A AR T M (PP AR, LAAS
A4 6061 18N N Af, R FHR v5 R ik E A7 E i, 4
WEJE 28 % R A 1) 8 5% I o 5 0 3 R A — R R AT A
MR, MK A 345, 2 mm, H A KN 133 mm,
JE TR E BRI Y 242 62 mm o BF R 25 7% 4 R 0k 4 4%
T R SR A SRR LL AR S RGIEAT I AT, Y IR
MWLM 54,47 JELE T L R 2. 25, kA £ BT 180°
A 98 28 300 B g, OF L A%t H AR D A e L 6T
Je W HEAT K R R A% 55 % I . Zhang 55 AR 4
TR M IR Al 48 8 2o R v sk g U Bk 48 8 i A 1) 52
M), 6 3 H AL S E A R R X A
HESEERNRAENIS S FR—FMETERY R
IR 2 98 0 (REKF) i 080 L 91 PID 45 1 2% , 2% Fh 4% 1l
R GEAE 4525 R b A a2 i A RN A R R e AT 30 R
Ja& PR, 3 g R N TE 4R R R s N R 25, 516 B
) PID #H kb, 2% T REKF B854 PID ¥ il 4% 2 A 1R 3%
1 & B VEF BT TR RE 0y, 258 AR ok ) 4 RS 4R =
40%~42% .

9 2% J 8 gy AT LA A6 2 Bl Ak s R e oKL (H
K iz b 5 2 A 1 2 18] ) 2E e AR, HLAGE
A= RS 2 28 A S S A R A e A AR
{405 P Ji R 40
2.3 HIEMAE

F1 Bl il s R T2 R g TR A B IR 24 AR i
FI 20l 0 5 45 Bl 08 A A L 3R TS 1 28 0 R R B
BLAEAT iE— 25 W PR B A . i ) [ sl Bl T2 AT A
B P TR Y T TR 22 AR TR B L R T A
SLAN I LY DT R R B i TROR 3 AR

il 1 A, H AT A B A R AL R R R S BT
[

BAEAL S A S G 72 b 4R R 0 Bk, B
O B b PR, T B0A A S BB 6 5 A R R A LT
R AR, A A LA A R ) L B 23R R ) 9 55 1) )2 (]
i TERE . EEXT IR, 1 2 05T RO [ 45
AR B s s G R BOE AR S 08 m 4 5
BERE o 3% B T R A AU R TR o R B R
il 58 7, i — 20 9 D REAE (REAITS G B R A 2 R D
LR RE o 22 AR AR T B A5 48 A5 1 i od A e,
TEL B ) sl DX 3 B 3T, T DA s L A A T A
R 3R AT X3 ] A7 B A B A

X 2T 3% Sk B 3 AT 2 B RN MG TR 22 R
VE by S ek (3 358 &1 48 o i 73 B0 R 6500 ) , BF9E 76 A 3l
B e R o R B R B 2R A 2 A
BB 7 A T TR RIS, IR B T — Rl R X 4 i A
AP R T A %, AR S Al T2 K
R 2 2 T A R 4 ) 4 FF AE 132, 134, 136 “C Al
138 ‘CHEATA L 56, 25 5 W, 45 40 FL AR S5 R 45 i
SURETTIE AW D §aR e T8 U = W RTA D ES R
2 80 B A R IR 5 0 TR T 2 8D E IR JZ
B FH R 2 A RGN 1) Sl R R A e s h A
DN T R e A s o R R Sl e R A A R L AR AR R
AR TE o T A5 o e 2T 4 3 o 5 Tk
i (CF/PEEK) #A 8 VE & & b1 8, 40 1 48 0 R E 2 &
M R W5 6T R TT R H i i 25 P PR Z R
WA LA TN 25 AR, Bl BE X2 A bR 2
(i) 55 170 58 o5 5 M 5 A B O g ) LR A IR B
W) 5 /0N « 24 4 R E 77 o0 14 N Al s o8 60 mm/min,
B TBCIR BE R 408 “CHT, J2 8] 59 Y1) 5 B2 A 35 %) 68. 23 MPa,
ZMEA 25 R SR RLA 25 W) & 2 5 R BN,
2.4 JFEAIELERKE

P AL [ 45 7Y T2 R AR F Bl B O R T2 B A
T ARARTT R, 2R v 7S A R T AR I PR R R A R
IR R, A BB RO R Y A R ) A A
EAEMBHEE, R MR BRI ZM T AR,
W AR T2 v A VR A S Y 3 R S Al R R T
B RGP i ME BRI A U L HET, X T R [E 4
BUAYE R 5 b B2 i B ) O 4 3 o A A
TR ST B A A ()RS L A i R S B A P TR
RF R IR R G A Al o TR EERR R OG vE JRA R A a AR p
A B4 )2 18] 55 YD PR 8 , OO Ak Bl 0 BE Bl OR B R B
B SR, Al /Dl st B b i 2 R A R

SR L 25 BB T AR GEM B T gL
ol 24t i P [ Ak it i A0 2 F R AE OC TR AL N T



50 MR TR

2025 4F 3 J

VB T B P A5 B e S0 == A9 B Bt o R i s
it K v 850 5 3 T (DLR) 2 58 1L 2 T g Al
B R4 (MFFD) b 72k 4 R 5F 8 m K ML & 5 2 iy Ji
7 [ 25 Bl 0, 6 T Cetex TC1225 A% 45 14 5 5% ik
(LM-PAEK) filic £ 4 4 58 M TR B O 1R 44 L, 38
it LDM A O 25 F1 AFPT GmbH £ 22 3 1% 3k
HEAT O I B E AT [ 45 R . 2 06 R RATAR L H
T2l O B A 7 ik oA 4. 4 kg/hL M T 32 h Y
A E] 2 A 22 0 B B 0 S AT LUK 2 B A
100 4215 CHLEY H AR o

X DA Bk 2T 2 38 i 3 OR G ik 792 kL (CF/
PPS) R WFFE TG, &1 X5 B sl i I Ao pl 8 ik i i) 3k
Yy 4 B PR A R 45 b R T L2 (8] [ 25 BB AT
THRFE, HESL T Y AT R A A LI B 5 Rl
Tk B 7R Ak R 3R B A 30 S 5 R B ) A R R R
PPS (1% #4 B i T B R 85 F 550 °C 5[] s F 79 A5 L L g
542 M RS IR T O A DT R A B TR 2
B )5 5 RS g 5 B 5 [R) 25 T R O n IR X A [
G5 R 2 A B () B V15 R A R . R AR R
Pt A PE 5T A R BB A% S B 3 SR B DA B L A e
S T 2R (A B A A AL T i IR R R T AT
BB R fd ] CF/PPS 3E 47 57 [ 25 Bl 7 BF 5%
G546 2 IR 45 4 BB TR S B A O R R AT X L, 46
4 CF/PPS (1 #453 fifk i 28 e 90 T 1 3 0 % 4402 o 11 5
M) 458 K, 24 4 g i AR A T IR 3R S AT LR 4
R B EERREY KBREN TZEE 0., MEE
JE. 7320 1500 N B, 4 23 [A] 58 %% 42 fil B2 P 3A 30 15 ) B
I it T I R A Ty 2 4 A TR oy B R T RIS (R]
Ve fe KOG I BT AR 6 kW, Bl 0H O 10~
12 m/min B}, B K Y 2 8 9 BB B T3k 85 % 22 44,
JIT il 2% A5 1) 1 T A7 g 78D 1 i 2 ) B D) 5 AT G ) FA
T R 7096 6
2.5 3DITEDRE!

3D AT EP A AL T2 25 2 30 47 ok & JR 5 ohy T 3 g ol Y
D S S =R ARSI YRR G B N
=Y G R AR BB B A 3 b L R R S R
ST HTLE IR M G Rk ek S I A R
Nz T B AR T B WO B 25 1 (SLS) A Al iR
F(FDM) o o SIS W J2& 3 1 B0 P 4 I by oK e &5
4 1] 3 AR ) IO BRI AR B A R fef L 4 i R
W W 95 ) B2 P B R HE S NI FTED 1 A5 25 48 14
FDM J& 56 T 55 11 22 il 38 1 R | 22 38 3 22 phy P08 PR A
JI T B , B I R T S 4T Y 25 H S D IBE W B L 4 R
T U 2 EHERL, AT B B AR S5 M4, 3D AT
2N D W S W= i O R (L B S R

s AR R T AT ER G AR b ) 2 R A R O E [ ) 2
T 8 FIZF 4k 11 3 0 AR O A BHLARL, R O 6 T B ) R o
T B T D B A T2 S B — k.

[F] s K] 3D T B Bl 2 R L 25 22 25 5 0 F B,
A DL A AR AL B R R nT 4 PR 5 B e Y R
YUK LT YE S AR ORE, Tz N T B AR, e an H F
AWML BB E Y% S

IR OSCHRAE DU D) CF 858 JE T 6 Ry JE 1A, 3% SE ik
LHYE(CCF) g 34 s AR F1 B i A BUms Sk 3D 4T B HL i
FTATER ATERZ B HARIEE R 0. 2 mm, &) 1E 22 50
B F 44T ENE BE 4 0.5 mm, CCF AT ENRR 250k 1,47
ERLE 250 °C 3T B & 900 mm/min BF 4 e fd T 2500k
A FT B B B A SR BE AT 3K 109. 73 MPa, 45 i 5 i
A A 119. 14 MPa, [A] B A5 %7 4 i B2 52 e 8 22 HE 7
i CCF FTER A i > CCF & 2 %> F7 B iR B > FT B
JE o TRV 3D FT BN 4 Sk 2T 4 TR
R FEAARARER R ERE JRZEE JEE
15t SR A1, SR VR Ko 9k 2 R 22 1 7 Wl IR AR B A I &
Y 4y R B TE Y LR AN o SCmk P R 3L @
(PLA) 5k 2F 4 #F 47 112 22 RESLFT BN, TiR 22 )R 3R
TG HL#E A TR, BR8N 0.4 mm, M EE SEM #
T R AT LR Y 5h 22 I e AR 1 A a0 R 45
PERE AT, i £ 15 2 ) 032 22 SR A B AT 35 130 N,
FAHL IR 22 82 T+ T 83 %6 &

3 HRIE

2L AR R B 3R B AT R E S
S5 FORL R £ 75 T S T — i R BRI, #5 b B
PE TR RS & 4 ki 4 05 0k B B T /N LA B 4
FECR (0 TE BB TSR 5 A0 52 45 B R Y T
P A LT B AT A7 A VF 22 [R) i £ fff ok, A5 [ A1 4 3k [
R T AR AR S DA TR R 22 1

(1) & T $ o 1 T Rk Y 1 4 25 J7 i, AR S
WA 2 B T2 05 vE A 7E T I BRI MR IR S
S YER) T o R, (HRE TR A A5 S AT A AT A
TR B B, 8 AR S8 B B T S K S
21 7 S PR i R 55 BEER R R G SF) T2
e e M 22 TR AR 7 A A i = AR N R TR L 36
[l H A A S 3k 52 TR A 2 A0 K A Bk S 8 1 T AR
AR o PR ke 3 4 RIS B T R A R Y T 2T vk
FrAAl IR JT K o AT R E A ™ i IR R TR R A
WAL R R R TT A

(2) KT IR S A BB T 207 i, A 30
TR B 2% AR T 2007 vk TR T A R A



o3k H3W

eV BE 32 £ 2T 40 3 i P I M TUROR B BB A T SRS 51

(1 RS R R AT A2 00 T A5 R A S B R R R PR
B [ A PR S MR R B ERE . HATE N e
S BB s S0 RY | p RY A5 1) TR AR R AR S Y SR
SRR LA 5 (AR A Bl A AR R A i 1 3l Bl A
B JRUE [ 45 B | 3D AT B sl A A5 75 1 A7 Ak T B AR B
PO AR AR, A B B AR 52 B 52 00 1l 2R ) 3
AR VTREAN HSF AR R . WL, R KB T
B b 0B v A B 8l A R R T R B IR A B4 B
ST, BT AR LI A8 38 25 A5 A 1V

(3) H i [ N AMTE F B 525 MR 1 A DL A7
TR 22 0, BRI A B T2 e A i i 4
FRB IR o BEE B AR R S b R s K R Y
g, [ N B BHBIE B T L B G Al A e A A5 R I T A
HAE IR S ORI C S B T BOR R, IEAE
I T Al O 00 3, A7 SR AR SO PR Tl | TR R T
il g6 T2 TR ki A 1 A | Y 3 A 45 5 T A
B, 51 AT N FAIE R S G R R B PR T e TR TR A
I

S 0k

(1] 2%, xiaeng, (Aubvn, 55 . fuzs & ShpLH W G 25 52 G 0 kLR
PR S R R T]. ORI, 2022, 50(6) : 49-60.
LIJ, LIUY F, NIHJI, etal. Application progress and develop-
ment trend of resin matrix composites for aero engine[J]. Journal
of Materials Engineering, 2022, 50(6): 49-60.

(2] BHEF, WMBE, RET . SedE A PRI BUR B AE LA
A LA R BT ] s SR, 2023, 30(2) 1 1-20.
LUO C Y,SHANG M H,ZHU L Y, et al. Research status of ad-
vanced composites and its application prospect in airborne weapons
[J]. Aero Weaponry,2023,30(2) : 1-20.

[3] Lo, ZE3Csik, BRI, 55 . FAOE kS04 b0 HER LR A R HORBIF 5T
PERRLI]. MBI, 2023, 51(7): 22-32.
REN R, LIW Q, CHEN H, et al. Research progress in induc-
tion implant welding of thermoplastic composites [J]. Journal of
Materials Engineering, 2023, 51(7): 22-32.

(4] Jaldusiy, moss  AELLT, 45 RO TER RIS & M BH TR 27 4k 10
BT TEE R [T]. & BB, 2020,37(8) 1 1785-1795.
ZHOU D R, GAO L,HUO H Y, et al. Research progress of car-
bon fiber sizing agents for thermoplastic composites[J]. Acta Mate-
riae Composites Sinica, 2020, 37(8) :1785-1795.

(5] Z b, Worhm . ke # It 5 & A RHE B I 28 4000 1 7
FALT). Az dil A, 2021,64(16) :93-102.
LUO Y F,YAO J N. Applications of high performance thermoplas-
tic composites in civil aviation [J]. Aeronautical Manufacturing
Technology,2021,64(16):93-102.

(6] Wi . IS G PORI b 3G T2 5 &Rt T, iz
FREAR, 2023, 43(3): 1-11.
XIE W. Research progress of additive manufacturing process and

equipment for thermoplastic composites[J]. Journal of Aeronauti-

[9]

[10]

[11]

[12]

[13]

[14]

cal Materials, 2023, 43(3): 1-11.
JE 2 i, R AL TR B, AR L T4 CF/PEEK BUR B & £ R BF ¢
HERELT]. i il g Fa A, 2020, 63(5) :87-92.
QU L D,CHEN S H, SHEN Z, et al. Research progress on con-
tinuous CF/PEEK prepreg manufacturing technology[J]. Aeronau-
tical Manufacturing Technology,2020,63(5) :87-92.
VE R B XZR AR 5 T 2 0% 9 O M TR R 4 250
WFoeit (1], =& b RRE S TR, 2020(8) : 123-128.
XU Y P,YAN C,LIU D, et al. Progress in preparation technology
of continuous fiber reinforced thermoplastic prepregs[J]. Compos-
ites Science and Engineering, 2020(8) : 123-128.
TR AT, AR, A, A5 2T Ak R B VE RS A TR R B4 ) 7 T
WG HEELT]. MR TR, 2021,49(2) :42-53.
TENG L H,CAO W W,ZHU B, et al. Research progress in the
preparation of fiber reinforced thermoplastic resin prepreg[J]. Jour-
nal of Materials Engineering, 2021,49(2) : 42-53.
RV T, WG, AR Uk, A R 4RGSR A B MR B TR RHI ) 4
TR s LI]. MOBF TR, 2021, 49(2) : 42-53.
TENG L H, CAO W W, ZU B, et al. Research progress in
the preparation of fiber reinforced thermoplastic resin prepreg[J].
Journal of Materials Engineering, 2021, 49(2): 42-53.
K, R TR RO . 2T i i R i G TR 1Y 1 A b AR B R
FHEJELT]. R ,2022(1):27-32.
ZHANG G, LIU J C,ZHANG C S. Preparation technology and
application progress of fiber reinforced resin based prepreg [J].
Carbon, 2022(1) :27-32.
AN B, AR ACHE B A5 3 2 Bk 2T 2k 34 5 O VR AR 10 A
B A R BB S R (7). B Tk, 2019(11) 1 1-4.
SHI Y Q, CUI Y H, XUE P, et al. Research progress on the
preparation of continuous carbon fiber reinforced thermoplastic
resin prepreg sheet[ J]. China Plastic Industry,2019(11) :1-4.
AETER WP BB, 45 . W R R W vk o A 2 2 2T 2k 1 otk A 0
PR A AR T E RELT]. SRR, 2022,50(10) : 118-122.
HUA Z T,XUE P,JIA M Y, et al. Research progress of continu-
ous fiber reinforced thermoplastic composites prepared by powder
impregnation[J]. Plastics Science and Technology,2022,50(10):
118-122.
BN, XUTERN . S LT Ak 1 0w P AR SR VR R AR R A bR Y
il SR N LT]. AR TR, 2020, 48(8): 49-61.
ZHAO Y, LIU H S. Preparation and application of continuous
fiber reinforced high-performance thermoplastic composites [J].
Journal of Materials Engineering, 2020, 48(8): 49-61.
AR SR B EALR  5F L BRET ARG 5 OB R A B R TS
WEFEE LT ], BUREDREN I T 1, 2022, 34(5) : 52-55.
LI Y,ZHANG Q,XIA L D, et al. Research progress on forming
process of carbon fiber reinforced thermoplastic composites [J].
Modern Plastics Processing and Applications, 2022, 34(5) : 52-55.
R SR B MV L T A B 2T AR 1 SR I PR A B R A
TR (1), i8R L TR, 2023,40(4) :86-93.
SONG C X,LIN H T,LAI E P, et al. Research progress of the
forming process of carbon fiber reinforced thermoplastic compos-
ites[ J]. Journal of Textile Science and Engineering, 2023,40(4) :
86-93.



52

B AR

2025 4F 3 J

[17]

[18]

[19]

[20]

[21]

[23]

[24]

[25]

[26]

[27]

A 2R, LG . SRR ST 5 bR Y R T B AR A
A L] TR AR, 2022, 50(6) : 263-266, 271,
MA Q S,LIJH,TIAN S Q. Forming technology of thermoplas-
tic composite and its application in aircraft[ J]. New Chemical Ma-
terials, 2022,50(6) : 263-266,271.

HYERT, 22 200, R B v . BT AROGT 34 25 o 21 20 / 558 Tk Tk 7 2 45
FOBMERERY RN [T]. S & BB, 2021,38(6) : 1809-1816.
SHEN W X, JIANG Y L,ZHU A P. Effect of polyethersulfone
on the properties of continuous carbon fiber/polyetheretherketone
composites[J]. Acta Materiae Compositae Sinica, 2021, 38(6) :
1809-1816.

FEAF I . R WEER AR 25 R S B S R R E (D] B
W B R, 2021,

JIAO M X. Study on the crystal morphology and thermodynamic
property regulation of polyetherketonetone [ D ]. Shanghai: Dong-
hua University, 2021.

SHI J, MIZUNO M, BAO L, et al. A facile molding method of
continuous fiber-reinforced thermoplastic composites and its me-
chanical property[J]. Polymers, 2022,14(5) : 947.

BNIR . PEEK BBk 27 4 TR 22 R B T2 AR5 (D] N <]
M Lalk K5, 2023.

LI X L. Research on PEEK-based carbon fiber prepreg tow form-
ing process [D]. Zhengzhou: Henan University of Technology,
2023.

TP . 3% 2R e R 5R PAG TR A ] £ B Ui APERE T [D .
MR < R U Tl K2, 2022.

BATY B. Study on the preparation and durability of continuous fi-
ber reinforced PA6 prepreg tapes[ D ]. Harbin: Harbin Institute of
Technology,2022.

SR, Witk , SR, 45 PC/CCF il & 2002 5 R 32 1 52 i 1%
SDATEPYERE WP [T]. TARBIRH L 2023,51(3) :69-75.
ZHANG F, CHEN G, GUI S F, et al. Influence of PC/CCF
preparation process on impregnation degree and 3D printing per-
formance analysis[J]. Engineering Plastics Application, 2023, 51
(3):69-75.

XHE BE 2R, 75 i 2 AT e NG 5 S VR BORORH A 12
Sk T]. hIE R, 2022,36(2) :172-181.

LIU Y K,GU Z C, WANG Z P. Preparation technology and de-
velopment trend of continuous-fiber-reinforced thermoplastic pre-
pregs[J]. China Plastics,2022,36(2) :172-181.
NUNEZ-CARRERO K C,HERRERO M, ASENSIO M, et al.
Star-branched polyamides as the matrix in thermoplastic compos-
ites[J]. Polymers, 2022, 14(5):942.

QMAR H C, ISIDRO D C, PHILIP L J, et al. Film-stacking
method as an alternative agave tequilana fibre/PLA composite
fabrication [J].
103853.

FAEP TR R R R AL A 1 ik 2T 2/ R R i gk R R 14 )
e MAERERAELT]. YR T, 2019,47(10) : 22-26.

WANG Z P, GU Z C. Preparation characterization of carbon fi-

Materials Today Communications, 2022, 31:

ber/polyphenylene sulfide prepreg by powder fluidized impregna-
tion[ J]. China Plastic Industry,2019,47(10) : 22-26.
IRMRE WL, E E W S RN BT i R ALk R (]

[29]

[31]

[33]

[34]

[36]

[37]

T4 LA, 2020(2) : 14-15.

GUO H X,LIHF,WANG G S, et al. Lightweight development
of polypropylene glass fiber board [J]. Auto Engineer, 2020 (2) :
14-15.

XG2Stk 2T 4 3% 5in 2R ik i TR 52 5 A ARk S TR O 4 % T RE AT
FE[D]. RJE bR, 2023,

ZHAO P Y. Interfacial modulation and properties study of carbon
fiber fabric reinforced poly (ether ether ketone) composites [D].
Taiyuan:North University of China, 2023.

F R . B K ) . A IR TR 20 A K B 4 T A D
MRS LR R 2%, 2023,

WANG Z Y. Study on fabrication and consolidation process of hy-

1. #

drophobic functionalized thermoplastic prepreg [D]. Nanjing:
Nanjing University of Aeronautics and Astronautics, 2023.

SONG J P,ZHAO Y ,XIONG S, et al. The synergistic steric hin-
drance effect in the preparation of polyether ether ketone compos-
ites by powder slurry method [ J]. Polymer Composites, 2022, 43
(4):2384-2395.

GROUP M M F 1. CF/AR/thermoplastic hybrid yarns for
requirement-based thermoplastic composites [J]. Man-Made Fi-
bers International, 2023,73(2) : 26-30.

HASAN M M B,BACHOR S,ABDKADER A, et al. Low twist
hybrid yarns from long recycled carbon fibers for high perfor-
mance thermoplastic composites [ J]. Materials Science Forum,
2022,1063:147-153.

TR AT R, L ST S/ R 6 IR S A MR
BB K PERERESEL T ). AR T4, 2023, 37 (3 11 1) - 566-571.
ZHANG L, LI J,ZHUANG Y, et al. Preparation and properties
of continuous carbon fiber/nylon 6 mixed braid fabric composites
[T]. Materials Reports, 2023, 37(Suppl 1) : 566-571.

RS BERE AR ) A A L SR 2T AEHT 5 SRR Ik 5 B A
JE R Y e R T LT ] s il PR, 2023,66(17) : 72-78.
XU P,HOU J S,YUE G Q, et al. Research on surface quality of
continuous carbon fiber reinforced polyphenylene sulfide compos-
ites molding [J]. Aeronautical Manufacturing Technology, 2023,
66(17):72-78.

FWEHT . LT ARG 5k JE g 6 19 BEL I AR B T R P RE AT 5T
[D]. Kb ik, 2022.

WANG X Y. Research on the process and properties of carbon fi-
ber reinforced nylon 6 composites formed by compression molding
process with self-resistance electric heating technology [D].
Changsha: Central South University, 2022.

DOMINIK D, NAVRAJ S H, RYAN C R, et al. Rheological
characterization and macroscopic modeling and simulation of the
molding process of a PA6 glass mat thermoplastic (GMT) [J].
Composites Part A,2024,176:107780.

RS RATT kot A T 2 Y SO B R e R A
TZI]. B TREAR R 74, 2019,33(2) : 102-105.
YUAN S,ZHATJ G,ZHANG B, et al. Preparation technology of
high-pressure vessel of FRTC[J]. Journal of Shanghai University
of Engineering Science,2019,33(2) :102-105.

ZHANG H J, TANG H,SHI Y Y. Precision tension control tech-

nology of composite fiber tape winding molding [J]. Journal of



B3 HEIM

eV BE 32 £ 2T 40 3 i P I M TUROR B BB A T SRS 53

[40]

[41]

[44]

[45]

[46]

Thermoplastic Composite Materials,2018,31(7) : 925-945.
FREN, A0, w5 e, 45 RIE A A BRI S8 HOR BUIR K
B ST LT]. TR RN, 2023, 51(8) : 184-188.
WANG C G,SHE JJ,GAO X K, et al. Analysis of current situa-
tion and application filament winding technology of thermoplastic
composites [ J]. Engineering Plastics Application, 2023, 51 (8) :
184-188.

DHINAKARAN V,SURENDAR K V,HASUNFUR R M S, et
al. Review on study of thermosetting and thermoplastic materials
in the automated fiber placement process [J]. Materials Today,
2020,27(2):812-815.

SHADMEHRI F,HOA S V, FORTIN-SIMPSON 1J, et al. Ef-
fect of in situ treatment on the quality of flat thermoplastic com-
posite plates made by automated fiber placement (AFP)[J]. Ad-
vanced Manufacturing: Polymer & Composites Science, 2018, 4
(2):41-47.

X8 PRIRPEBRAR A Sl R S R R PR SRR A R T A
HWF5E (D], Jbat At st fe TR, 2022,

LIU X. Research on product defects and isothermal crystallization
optimization of ATP process with thermoplastic prepreg[ D]. Bei-
jing : Beijing University of Chemical Technology,2022.

BEEH A LR L, BIBEE S MR R )R
[f) 55 D)3 BE (Y 2 A T ST (D). S5 MR AL 5 TR, 2021(10) -
61-66.

LIANG Y N, YANG R, WANG J L, et al. Effects of automated
placement process of lattice structure with thermoplastic compos-
ites on the inter-laminar shear strength[J]. Science and Engineer-
ing of Composite Materials, 2021(10) : 61-66.

B . CF/PPS YA YE S & B RE 2y Bl A7 [ 45 i 8 LB
WEIEID]. L R, 2022.

ZHAO D C. Study on mechanisms during automated fiber place-
ment in situ consolidation process of CF/PPS thermoplastic com-
posites[ D]. Shanghai: Donghua University, 2022.

R X T XN G5 BB 52 bR U7 1A A 5 7 A
RS AR [T]. a2 41, 2019,40(4) 1422543,

[48]

SONG Q H, LIU W P, LIU X L, et al. Interlaminar bonding
strength for thermoplastic composite in an in-situ consolidation
process [J]. Acta Aeronautica et Astronautica Sinica, 2019, 40
(4):422543.

W, WA L RS S MR SDITEN T
Kesp R [T, i E BLF  BoR R, 2023, 53(11) £ 1815-1833.
CAO F,ZENG Z Y,HUANG J, et al. Printing process and appli-
cation progress of 3D printing continuous fiber reinforced compos-
ites[J]. Scientia Sinica Technology,2023,53(11):1815-1833.
Wit . 3D 3T EV I Bk 21 4k /5% ok ik A 52 5 A R B0 o 4 K2 1 RE AT 5T
[D]. K& FHhR,2023.

YANG Y. Preparation and properties of carbon fiber/poly (ether
ether ketone) composites private for 3D printing[ D J. Changchun:
Jilin University, 2023.

GHOSH A,ORASUGH J T,RAY S S, et al. Integration of 3D
printing-coelectrospinning : concept shifting in biomedical applica-
tions[J]. ACS Omega,2023,8 (31) :28002-28025.

I SCHE, AL, BRI, AR Sk S ) CF 3R PA6 525 BRI
3 SDATEN TS AL 7). TARMRLNIAT, 2023,51(11):71-77.
SU W L,LU L C, QIAN B, et al. Process parameters for dual-
nozzle 3D printing of continuous and chopped CF composite mate-
rials[ J]. Engineering Plastics Application,2023,51(11):71-77.
THLRER, L. & TR B 3D 31 B 3% 2 5k 45 4k 15
BT AITRT] ML TR R, 2023, 52(4) : 37-40, 167.

YU Y,XUHL,WANG Y. Development of continuous carbon fi-
ber preimpregnation equipment for 3D printing based on melt im-
pregnation[ J]. Mechanical &. Electrical Engineering Technology,
2023,53(4):37-40,167.

s B H#9:2023-12-26; 11T H #3: 2024-11-25
BIRAESE K EH(1967—) , 55 BF5E b1, - BRI oA S ik G
AR AR ML LTINS X IR T 15 R A R T 1X(101300)
E-mail: zhangbaoyan0916@126. com

(A% :M E)



