% 47 K% 8 B FRKFFIR Vol. 47 No. 8
2024 % 8 A Journal of Chongqing University Aug. 2024

doi: 10.11835/j.issn.1000-582X.2023.256

PDA/Fe,O, b2 %%} Wk 2F 4k /58 WE % 6 38 8 PE 52 5 6 kL D)
%k fE 1) 5% )

w ALK Em',TES,HW T
(1. TR KF MEMRFE, T /X 400044; 2. 7 Tk K 3 P TAZF I, X Z 300401)

FEE T RA B R SMA P, B4 4% (CF) 5 2 2 b A g 2k i) 69 f 3% 35 23 2 &0
AR HREAERG Y m, AKECFE RBE6(PA6G) R @M, A A % (DA RESL 4
P4 M K 2 K 4B ve AL = 4% (Fe,0,) 51 A 2] CF & @ 3 A7 ¥ R A5 4% , 38 iF ] 3 6932 v 2 R, A A
DAWARNARSECFATBMBER § Cl/H AW AL fp”i(PDA/FeO)i/EE—o x+ CF BOME AT /6 &
WML G RRATT RAE, 4 R A PDA/Fe,O, L X A B EERZCFRAEYARE L
&, ﬁné'g’\?’F?fi—’%ﬁfﬂa%ﬁ‘ﬁﬁﬂﬁ"%/'\ﬁ/ﬁ)ﬂ—’a%—i’r?fﬂiﬁf}ﬂ 5 K M CF/PA6 & 4 # 448
o, B BRI CF/PAG A A MH R E R T A F R, 5 hwRE BT WREISHNES
T 30.8% #729.1%.

KW B BB 6 R S Ol MR AN =5 R @ik

FE 4SS TB332;03 XEKFRERD: A X EHS:1000-582X(2024)08-123-09

Effect of PDA/Fe,0, sizing agent on mechanical properties of
thermoplastic carbon fiber/polyamide 6 composites
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Abstract: In carbon fiber reinforced thermoplastic composites (CFRTP), the strength of the interface between the
carbon fiber (CF) and the thermoplastic resin matrix has a significant impact on its overall mechanical properties.
To improve the interfacial properties between CF and polyamide 6 (PA6), nano-sized Fe;O, was introduced to the
CF surface for synergistic modification using the polymerization and adhesion characteristics of dopamine (DA).
Through simple immersion co-deposition, the poly-dopamine/nano-Fe,O, (PDA/Fe;0,) coating was constructed on
the CF surface by oxidative self-polymerization of DA. The microstructure and chemical characteristics of the CF
surface before and after modification were characterized. The results show that adding the PDA/Fe,0, sizing agent
significantly improves the roughness and chemical activity of the CF surface, and strengthens the mechanical

engagement and chemical interaction between the fiber and resin matrix. Compared with unmodified CF/PA6
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composites, the prepared modified CF/PA6 composites exhibit excellent mechanical properties, with their bending
strength and interlaminar shear strength increased by 30.8% and 29.1%, respectively.

Keywords: carbon fiber; polyamide 6; polydopamine; nano-Fe;0,; interfacial properties
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Fig. 1 Surface modification of carbon fiber
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Fig. 2 Schematic diagram of thin film lamination molding
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Fig.3 Mechanical properties test
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Fig. 4 SEM images of carbon fiber surface before and after modification
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Table 1 Carbon fiber surface element content before and after modification %
7 4 C N 0 Fe
CF 81.81 1.06 17.13
CF/PDA 75.14 7.68 17.18

CF/PF 68.74 7.19 22.15 1.92
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Fig.5 Cls spectra of carbon fiber XPS before and after modification
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Fig. 6 Nls spectra of carbon fiber XPS before and after modification
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Fig. 7 Dynamic mechanical properties of CF/PA6 composites
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Fig. 9 Bending properties of CF/PA6 composites
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