FmFEAR S0 10
- 94 - SURFACE TECHNOLOGY 2021 4 10 A

RAGEMTRALEM MR ERELE SWE
ﬁ —|:| (=] ﬁﬂbg *‘1&&

AR, BEE", T, ifF%%3 R,
4%9)%2 P, FEET, RITHE? KEIE!
(1. F8EOBASR a bR ISR b FHEERSH RS, ME 610500; 2. PEMANENT
RENBRAT, A(E 610500; 3.PEMALY I RSRICIHARMEE, AUEL 610500;

4.Research Group Physical Chemistry of Surfaces, Institut de Recherche de Chimie Paris,
CNRS-Chimie Paris Tech, PSL Research University, Paris 756005, France )

W OE: AR LS P AIIERIR, BRI AtEE | RARINERBAE ST OAET ELER ., @FH
2 55 Bt Rg ARG 45 AP RE AR K B E T AR MM TG oL R, ERBESWRENEETT A4
A Lot Am L AL E . A T RRBI L A SR IR R R @S, érmm x4 He At
HATA R R BRI, P, %w%nﬁ&&T%%ﬁ@m%ﬁxm#% , BA SRR @R
WAL, R FWR T ERDOHEAFHR, HR T R @R X — RS \ﬁﬁy%ﬁﬁﬁ%%%
FPEERIRER, ATEAPS L GRS, BT RBERRZ . AIEREZ ., BALFHEBANL, £
FRAEE, Hokies. B E AR F T AR BR T %, & ke e R BT T ik, BT
YT AR 2N, 4% TEATH R mBAL R, WFRF . HAFREARLSMAR @ L SRS 7 @
Hoh, W T B LM SRS EARRBLESVINE LS R @ ERIEF EOARIK, HIh, BAFRRBE
Fe e fe e RATTIRE, REBZREAERABIRATH, RGBT &, TR S5 EWRAER
%&ﬁ%liqmw%fﬂﬁﬁﬁ,ﬁ%iﬁﬁ HREFAETF B, h—F R R B IRIT A S A
AT B P R 2R v AL 69 F AR
KR AUy FbH L REikal; REss
FESES: TGI742 CHEFRIEFS: A XEHS: 1001-3660(2021)10-0094-23
DOI: 10.16490/j.cnki.issn.1001-3660.2021.10.009

WAs BEE: 2020-11-08; EITHHE: 2021-04-08

Received: 2020-11-08; Revised: 2021-04-08

EETB: wl LT mRAARERITERA (2019710294 ); wl HAET EXALA A (2019YFGO384, 2019YFG0380); w )il 4
HHETEEHLRE (2018GZ0075, 2020YFG0O190 )

Fund: Supported by Major Frontier Projects of Application Foundation of Science and Technology Department of Sichuan Province
(2019YJ0294), Major R & D Projects of Science and Technology Department of Sichuan Province (2019YFG0384, 2019YFG0380), Key R & D
Projects of Science and Technology Department of Sichuan Province (2018GZ0075, 2020YFG0190)

EBR N WEE (1997—), B, MEALE, TEAAFTAAMARELRE,

Biography: HU Jian-hai (1997—), Male, Master, Research focus: material surface treatment.

BHESE: BLE (1983—), F, ¥4, 34, 2T RAELFE, BS5BF. ABIE,

Corresponding author: TANG Jun-lei (1983—), Male, Doctor, Professor, Research focus: electrochemistry, corrosion and protection, surface
engineering.

It WdE, BRE, B, 5 BUA LRGSR ENRAKRERALE SR GEASREA TR £@IEA, 2021, 50(10):
94-116.

HU lJian-hai, TANG Jun-lei, LI Tian, et al. Research Progress on Etching Modification of Carbon Fiber and Aramid Fiber and the Interface
Bonding Performance of Their Composite Materials[J]. Surface technology, 2021, 50(10): 94-116.



B50% H1oM WS - BRETHE RN DT 20 21 ZE () Ik 20 b 1 S B L S T 45 5 PR RE BT 5 -95-

Research Progress on Etching Modification of Carbon Fiber and
Aramid Fiber and the Interface Bonding Performance of
Their Composite Materials
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ABSTRACT: As reinforcement in composite, fibers play an important role in achieving stress transfer and bearing external
loads. The adhesion performance of the fiber and the resin matrix greatly depends on the microscopic morphology and chemical
properties of the fiber surface, and the strength of interfacial adhesion determines the performance of the composite. In order to
improve the interfacial adhesion property of fiber and resin matrix, it is very necessary to carry out effective modification
treatment on the fiber surface before application. Among various methods, etching involves physical and chemical changes on
the fiber surface at the same time. It has efficient surface modification ability to significantly change the physical and chemical
properties of the fiber surface. The application of surface etching in carbon fiber and aramid fiber was summarized. According to
the properties of the fiber, some common etching modification processes were proposed, such as acid solution etching, organic
solution etching, electrochemical anodization, plasma treatment, microwave radiation and ultrasonic etching. The effects of
etching media and etching process on the fiber surface morphology, chemical properties, mechanical properties and the
interfacial bonding properties of the composite material were also concluded and compared, and the research progress on the
formation mechanism and characterization methods of the interface between fiber and resin matrix was discussed. Besides, this
paper also prospected the future development direction and requirements, and indicated that the corrosion behavior of the fiber
surface should be valued, and the traditional modification methods and new modification process should be optimized and
developed. At the same time, based on the current technologies, more advanced interface characterization methods should be
developed to further understand the influence mechanism between fiber surface corrosion behavior and composite interface
properties.

KEY WORDS: carbon fiber; aramid fiber; surface etching; interfacial adhesion
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Tab.1 Partial performance parameters of carbon fiber and aramid fiber

Density/ Tensile Tensile Temperature Elongation Destruction Water absorbtion/%

(grem®)  strength/GPa modulus/GPa  resistance/'C at break/% mechanism p 0
Carbon fiber 1.5~2.0 2-7 200~700 —180~3000 1.5~2.1 Brittleness  0.05~0.09%, 6.48~6.66°
Aramid fiber 1.44~1.47 2.0~3.4 54~200 -170~500 2.0~4.5 Plasticity 6~6.5

Notes: “a” represents carbon fibers obtained through high-temperature carbonization, and “b” represents carbon fibers obtained

through low-temperature carbonization
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