FmFEAR ERE S ]
- 62 - SURFACE TECHNOLOGY 2021 4F 4 A

AN A SIRERRTER LM RE
EARBE THERFERE

XS, XX, Tk, RXE
CLEAs NmIERSR, S5 K 214122)

W OE. B# B4 (CF) AKEREBEB TR (PAL) AR E TR E AL, MMk PAL £4%
BRI B S, Fik Al (KHS50) A8BA, #& A e 25 (GO ) F 34 CF 3Rk
(CF&GO ), A% CF HH AT )G 89 #AZZ WA ifiAn CF&GO 8 PAL £ 408 B R B BAT T 69 B3 547 K Ao &
AL, AR LA (FTIR ). X HEATHA (XRD) Fedadb s F 2450 (SEM) xHAfsmed Bl .
o Fe kB RIATEAL; AR BK TN (TGA ) sTEBAATE CF ¥y E AT RAE; AR SEM. BB
RIEMAFe G BT F U F] 3 CF&GO f& PAL £ A B ¥ oo fo B bt AT R 4E, R GO @it 5t
SR B G 0 CF T4 s B A A AL, B85, CF R $ ROEHE Rk, BA\EH Ak wsh, 3405, CF
8 MAB T MK, RAEEBAE A GO<CF&GO<CF, #/m CF&GO % PAL £ 4 B4 10, 15, 20N HF T
PR F AL ZILAR IS BATA ION B, BEEEHZSA 0212, BEREZIH 2.64x10° um’/(N-m);
BAT A 20N o, BEHREAFACA 0.168, BRERG A 3.74x10° um*/(N-m). &# HHG, FERGREE
Fo @it ot, HART MK, A BT 0938, CF&GO 32 3% PAL 84k B0 BB 3K, BREN S,
KEETF: BB BN BAYg; A RAEATH; BERK; BEmE

hESZES: TQ326.9; TB332 XHIFRIEEE: A  XEHS: 1001-3660(2021)04-0062-08

DOI: 10.16490/j.cnki.issn.1001-3660.2021.04.005

Tribological Properties of Graphene Oxide Grafted Carbon Fiber and
Its Resin Coating under Different L oads

LIU Gao-shang, LIU Ya-xuan, BIAN Da, ZHAO Yong-wu

(School of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

FE HER: 2020-10-12; fEITHE: 2021-03-05

Received: 2020-10-12; Revised: 2021-03-05

E&WE: x4 aRXHFE54E (BK20190611); + B L5445 A4 (2020M681482); x5 4 M ka4 K4 (20202196 )

Fund: Natural Science Foundation of Jiangsu Province (BK20190611); China Postdoctoral Science Foundation (2020M681482); Postdoctoral
Science Foundation of Jiangsu Province (2020Z196)

EEEN: &d (1995—), B, Ad, TEZMEFTQANRERFEELGHKR, ¥H . 1043059121@qq.com

Biography: LIU Gao-shang (1995—), Male, Master, Research focus: mechanical tribology and surface technology. E-mail: 1043059121@qq.com
BIEE: T (1990—), B, i+, #0F, LEHMAFT @AM EREFE L @HE A, 9 H: biand@jiangnan.edu.cn

Corresponding author: BIAN Da (1990—), Male, Doctor, Lecturer, Research focus: mechanical tribology and surface technology. E-mail:
biand@jiangnan.edu.cn

BIEE: RAK (1962—), B, Hd, ¥, TLHEFTAANMEEF L EABHL K, 9 H: zhaoyw@jiangnan.edu.cn
Corresponding author: ZHAO Yong-wu (1962—), Male, Doctor, Professor, Research focus: mechanical tribology and surface technology.
E-mail: zhaoyw@jiangnan.edu.cn

Bl A FHd, NME, TR, F ANGBHBEBAERLRIG A EERR BT T EEFBRIEN. ABHEK, 2021, 504):
62-69.

LIU Gao-shang, LIU Ya-xuan, BIAN Da, et al. Tribological properties of graphene oxide grafted carbon fiber and its resin coating under
different loads[J]. Surface technology, 2021, 50(4): 62-69.



B50% A

ABSTRACT: To improve the interfacial properties of carbon fiber (CF) in the water-based polyamideimide (PAI) resin coating
to obtain the PAI composite coating with excellent tribological properties. Silane (KH550) was used as the coupling agent to
prepare graphene oxide (GO) chemically grafted CF reinforcement (CF&GO). The thermal stability before and after CF grafting
and the tribological behavior and wear mechanism of PAI composite coating with CF&GO under different loads were studied.
The infrared spectrometer (FTIR), X-ray diffractometer (XRD) and scanning electron microscope (SEM) was used to
characterize the functional groups, composition and surface morphology of the sample; thermal weight loss instrument (TGA)
was used to characterize the thermal stability of CF before and after grafting SEM, friction and wear tester and white light
interferometer were used to characterize the distribution and tribological properties of CF&GO in the PAI composite coating.
GO was successfully grafted by forming an amide bond with the silane-modified CF. After the grafting, the CF formed a
multi-scale reinforcement and the surface morphology was rough; in addition, the thermal stability of the grafted CF was
reduced, and the thermal stability law was GO<CF&GO<CF. The tribological properties of the PAI composite coating with
CF&GO under the load of 10 N, 15 N and 20 N showed different phenomena: when the load was 10 N, the friction factor was
the highest 0.212, and the lowest wear rate was 2.64x 10° um3/(N~m); when the load was 20 N, the friction factor was the lowest
0.168, and the highest wear rate was 3.74x10° um®/(N-m). After grafting, the fiber surface roughness and interface properties
were improved, and the thermal stability was reduced. With the increase of the load, the CF&GO reinforced PAI composite
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coating indicated that the friction factor decreases under different loads, and the wear rate increases.

KEY WORDS: graphene oxide; carbon fiber; grafting; thermal stability; friction factor; wear rate
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