5 48 %, 5 6 ) T & 3 B N A Vol.48, No.6
2020 4F 6 J1 ENGINEERING PLASTICS APPLICATION Jun. 2020

doi:10.3969/j.issn.1001-3539.2020.06.002

AN AR EBRESRNWKINEIEEIN T AR BT RFE

BRE L OEE T, TR EE R
(1. ke PR R R R 5 TSR, U PUEEAR 541004 5 2. ) VU5 B R S SCEG A P EEMR 541004)

HE: R A AARERE T 2B B8 O B4 R AL A B 6 KT (GO@FeOOH), 15 By #53 1% 3
FEIREME (EP) ¥ & AU, it f 255038 EP 69l 2Lk, 550 B X HEATH 28w T L4 iS4 L8 Bk
FERR TS ST R T BT T AR, B = 5 X 4E T EP/ GO@FeOOH Z &4 #Hag 16 X o 1 5% B B F (Ko,
A SEM 447 T GO@FeOOH #3mALs2, b R E 9. i # v g%, GO A2 &% £ FeOOH &, A 3k
FeOOH # # % GO L, GO@FeOOH A Z Ak E 5 %4 100 nm.1 pm £ 4, fafemiiL & & 7.18 emu,/g, /£ 0.09 T
I REY T R B I G, EREYiES T, EP/GO@FeOOH(05% 4% ) ¥ K &5 ® B %,12 27 3.2 MPa-m''?, &
7| Yo EP Fo R ALY #5549 EP/ GO@FeOOH 4% % T 140% #» 70.6%), F) B GO #» FeOOH & Ik 9 a9 th R 2w, 3%
B AMA I £ B 035 T R BRI Sh i A AR B 3 AT S KX,

4R FRAAMAS s WAL AL B Bl ARGk kBT

hESES:TQ3235  XEEERIEFES: A XE4S: 1001-3539(2020)06-0008-06

Synergistic Strengthening of Fracture Toughness of Epoxy-Resin With Graphene Oxide Coated With Hydroxyl Iron Oxide
Chen Guan', Ma Chuanguo® ?, Wang Jing',sFu Zehao", Dai Peibang" >
(1. School of Material Science and Engineering, Guilin University-of Electronic Technology, Guilin 541004, China ;
2. Guangxi'Key Laboratory of Information Materials, Guilin 541004, China)

Abstract : Graphene oxide coated needle-like hydroxy iron oxide composite nanoparticles (GO@FeOOH) were prepared by
electrostatic self-assembly method, which were oriented in epoxy resin (EP) with the help of magnetic field, thus achieving remark-
able toughening of EP. The nanoparticles were characterized by x-ray diffraction (XRD), scanning electron micrograph (SEM),
transmission electron micrograph (TEM) and vibration magnetometer. The critical stress intensity factor (K,;) of GO@FeOOH / EP
composite was evaluated by three-point bending test, and the toughening mechanism of GO@FeOOH was identified by SEM. The
results show that GO is successfully coated on FeOOH surface by electrostatic self-assembly to obtain GO@FeOOH rather than
FeOOH loaded on GO. The diameter and length of GO@FeOOH are about 100 nm and 1 wm, respectively, and the saturation
magnetization is 7.18 emu /g. The orientation of the nanoparticle can take place under the magnetic field of 0.09 T. Under the mag-
netic field, the K. of EP/ 0.5% GO@FeOOH is increased the most significantly up to 3.2 MPa - m*’?, which is 140% and 70.6%
higher than that of EP and GO@FeOOH / EP without magnetic field induction, respectively. Meanwhile, GO and FeOOH show
significant synergistic effect on the toughening of EP. The toughening mechanism of the composite mainly includes the pull-out and
debonding of the nanoparticle, crack deflection and local plastic deformation of the matrix.
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