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Abstract

Since the current carbon fiber composite molding technology is mostly traditional molding tech-
nology, the difference in parts and product requirements has formed different molding technolo-
gies. This paper mainly introduces the common carbon fiber composite molding process, and also
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makes a detailed elaboration on the common rapid prototyping process, such as the high temper-
ature pressure tank, pultrusion, molding, winding and a new type of rapid prototyping technology
in the automatic fiber paving molding, forming, laser ultrasonic high-speed consolidation molding
consolidation, consolidation molding, vacuum electron beam assisted molding, and 3D printing
molding.
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Figure 1. Autoclave molding process [13]
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Figure 2. Pultrusion molding process [16]
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Figure 3. Vacuum-assisted molding [13]
3. EEHENRLEY[13]

3.6. 3D FTENRE!

3D EMRIEAGE — AR 23 2 ENRI I 7 i, B i R G, AL DL SR . AR R
GLAA AL, BRE. FEREEEMRCR SRR, BERS A ROt B SRR HE A [25] . STEEK, HIT
3D ATEIHL T ZHEAR I P A JE, SR 3D T EDHLE ARG i 2T 448 5 B PR 2 b Rt Oy [ S 7T
FHROIEE R, TR FEROLESS T 2HOR 5 UE R T ZHoR N H AT A By SR — K T2
Bl BREF4EnT LASRAL 3D FTENECRIR S R AR, mTR&EE. BRI,
JZE BRI TZER RN, DREAMEE G2, MEER. BN ERERRN, B, 1
BEEERE _F, 0 RS L R 1K) 3D AT E R GEEAT 1T

4, &5ig

HAT, B AXTRTLESE S S AR TS A R T2 L. BIRRERE T ZE M, H gy
FITFHUR S BRGIR . LB I8 % 2 R [ Wi i, ASPRGE P i (K FE A T8 FE o S s BAT Jie i 2
WIR EFEIZAE T U A 4E S . RTM 2 FR IS R A =R E S kL. 1T 3D ITETHARE
bR, PR, BRI B R RINEN . SR, BREFAER SRR A A S #OR R
BRI ARBEARTT R E, TR mikRe. SMMIhRen — i, BRI AR, A3

DOI: 10.12677/ms.2022.128092 833 FHE Rl


https://doi.org/10.12677/ms.2022.128092

PN 4

HIBIE TC E S R T X R AT AR S AT 7T IR AR A PR AU S8 . DA ET AR i 22 R G AR it B
A TR TETEETTHI . 4k, BT i RS H KT E, BT 4 10 AR F ok 2
2 JERRETHE S R A FPREN B

EemB

A s P [ B A7 B 1 8 5% 112018 YFE0201300) -

SEHk

[1]1 RAKLL, 55 [ENBREF g sm B S-SR T R[], TAESRLN 1, 2014, 42(7): 122-126.

[2] &R, % AR S TR 4L AT STt R[] SRR AT 4E S5 R A, 2016, 41(6): 6-11.

[8] ZER, 2. BRE4EMRBIVIR ZIF R R D] g 4m L Rl #1540, 2016, 33(2): 158-164.

[4] Ekuase, O., Anjum, N., Eze, V. and Okoli, O. (2022) A Review on the Out-of-Autoclave Process for Composite Man-
ufacturing. Journal of Composites Science, 6, Article No. 172. https://doi.org/10.3390/jcs6060172

[5] Gogoi, R., Maurya, A. and Manik, G. (2022) A Review on Recent Development in Carbon Fiber Reinforced Polyolefin
Composites. Composites Part C: Open Access, 8, Article ID: 100279. https://doi.org/10.1016/j.jcomc.2022.100279

[6] Esfandiari, P., Silva, J., Novo, P., Nunes, J. and Marques, A. (2022) Production and Processing of Pre-Impregnated
Thermoplastic Tapes by Pultrusion and Compression Moulding. Journal of Composite Materials, 56, 1667-1676.
https://doi.org/10.1177/00219983221083841

(7] SRR, Wofe, S8R, % 0 0V AR P OB 2746 52 bl SR [0, LS4, 2016, 30(17): 16-25.

[8] TRk, mtkle, 58, 5. B4R PIBIES SAPR A T2 RRT st [J]. TARMRIRNH, 2018, 46(4):
139-144.

[91 Novo, P.J., et al. (2016) Pultrusion of Fibre Reinforced Thermoplastic Pre-Impregnated Material. Composites Part B:
Engineering, 89, 328-339. https://doi.org/10.1016/j.compositesh.2015.12.026

[10] Gabrion, X., et al. (2016) About the Thermomechanical Behaviour of a Carbon Fibre Reinforced High-Temperature
Thermoplastic Composite. Composites Part B: Engineering, 95, 386-394.
https://doi.org/10.1016/j.compositesh.2016.03.068

[11] Romagna, J., et al. (1995) Thermoplastic Filament Winding—An Experimental Investigation of the On-Line Consoli-
dation of Poly(ether imide) Fit Performs. Composites Manufacturing, 6, 205-210.
https://doi.org/10.1016/0956-7143(95)95013-O

[12] R& T, EAND. BREFYEN ARG MR RS T2 5 M A Fd R[] % T, 2021, 42(14): 81-91.

[13] X5, HEFRGEIMBET AR 4 T2 T[] 1 E4E(2, 2021(3): 4-8.

[14] Thieleke, P. and Bonten, C. (2020) Influence of the Fiber Preheating in In-Situ Pultrusion of Continuous Fi-
ber-Reinforced Thermoplastic Profiles. AIP Conference Proceedings, 2289, Article ID: 020054.
https://doi.org/10.1063/5.0030419

[15] Budiy Antoro, C., Rochardjo, H. and Nugroho, G. (2020) Effects of Processing Variables of Extrusion-Pultrusion Me-
thod on the Impregnation Quality of Thermoplastic Composite Filaments. Polymers, 12, Article No. 2833.
https://doi.org/10.3390/polym12122833

[16] 5k, 35, ROUMIEIEOR AT 4G sn B VE B SRR T2 XN ] T 5 B2 TR, 2021, 42(1): 59-63.

[17]  J5ar. VEZERLTYERG TR IENE S A0 Rk 25 SRR B A [D]: [ L2 frie ], bifg: BRI IR, 2012,

[18] Costa, P.D., et al. (2012) A Review of Welding techniques for Thermoplastic Composites in Aerospace Applications.
Journal of Aerospace Technology & Management, 4, 255-265. https://doi.org/10.5028/jatm.2012.040303912

[19] 8. HIBIEE SFORHE AR EEOR D], AT HlEHOR, 2012(18): 92-95.

[20] Beyeler, E., et al. (1988) Experimental Investigation of Laser-Assisted Thermoplastic Tape Consolidation. Journal of
Thermoplastic Composite Materials, 1, 107-121. https://doi.org/10.1177/089270578800100109

[21] Klein, R. (2012) Laser Welding of Plastics. Wiley VCH, Weinheim, 1-20. https://doi.org/10.1002/9783527636969

[22] ZFRaks, & BTOREEH IR E S ARHT] A HliEHoR, 2002(9): 30-33.

[23] EBEE, & BTREMESHEEORD]. F4EEE4EL 2001(4): 47-49.

DOI: 10.12677/ms.2022.128092 834 PR R


https://doi.org/10.12677/ms.2022.128092
https://doi.org/10.3390/jcs6060172
https://doi.org/10.1016/j.jcomc.2022.100279
https://doi.org/10.1177/00219983221083841
https://doi.org/10.1016/j.compositesb.2015.12.026
https://doi.org/10.1016/j.compositesb.2016.03.068
https://doi.org/10.1016/0956-7143(95)95013-O
https://doi.org/10.1063/5.0030419
https://doi.org/10.3390/polym12122833
https://doi.org/10.5028/jatm.2012.040303912
https://doi.org/10.1177/089270578800100109
https://doi.org/10.1002/9783527636969

PN 4

[24] k7, mERAL, xR, 25 RA KN VARI BREF4EE A MR REI 7). AT RBH#8R, 2017, 28(10): 35-39.

[25] Yu, T.-M., Gao, H.-B., Wang, B.-M., et al. (2018) Research Progress on Forming Process of Carbon Fiber Reinforced
Thermoplastic Composites. Engineering Plastics Application, 46, 139-144,

DOI: 10.12677/ms.2022.128092 835 PR R


https://doi.org/10.12677/ms.2022.128092

	碳纤维复合材料成型工艺的研究进展
	摘  要
	关键词
	Research Progress on the Molding Process of Carbon Fiber Composite Materials
	Abstract
	Keywords
	1. 引言
	2. 传统成型工艺
	2.1. 热压罐成型
	2.2. 拉挤成型
	2.3. 缠绕成型

	3. 新型成型工艺
	3.1. 自动纤维铺放成型
	3.2. 超声波快速固结成型
	3.3. 激光固结成型
	3.4. 电子束固结成型
	3.5. 真空辅助成型
	3.6. 3D打印成型

	4. 结论
	基金项目
	参考文献

