37 % 1L
2026 4F- 1 A

hOE HL AR TR

CHINA MECHANICAL ENGINEERING

Vol.37 No.1
pp-30-39

it B2 HL SR ST 40 A 45 A il IR 1 B 4 e R v e L B

FAA TR

& e
F7 ' ’g

RIKFHb 5 dxh T4 F %R, 518060

WE.ASIOEKES>AHNETHREHNCERABEHN GBI, AR A TEH0 SR
SBEAXBEEFERERE MR TARARAAREMGBIELEBE LB EERN THEBRSHEE, TRT,
MREMBEER R A LY n R E A Y FHREIRE A 200 Coy, 4 K& MR B R R0 £ %
HMBAERBE, BRECLHBOER T ERBERGALENON B LR, BEAHR D 625
4y dhBR R S MR D BRI E R B R R R R K

KRR B 5 PE R AR s AR IR s g

FESES . TH117.1
DOI:10.3969/j.issn.1004-132X.2026.01.004

by 1

TR (R TERR S ) RIRAS (OSID): mERIH

Tribological Properties and Mechanism of Nanostructured Carbon Films
under Coupling Effect of Temperature and Electric Field

YU Zhimin CHEN Lei

FAN Xue

College of Mechatronics and Control Engineering, Shenzhen University, Shenzhen, Guangdong, 518060

Abstract: The nanostructured carbon films including amorphous carbon films and graphene nanocrys-
talline carbon films were prepared on SiO, substrates. A self-designed reciprocating tribometer capable for
applying coupled multi-physical fields was employed to investigate the tribological properties of the differ-
ent nanostructured carbon films under the coupling effect of temperature and electric field. At room tem-
perature, the electric field was the dominant factor for affecting the friction coefficient of nanostructured car-
bon films. When the temperature of tribopair was 200 °C, temperature became the main influencing factor.
Under the coupling effects of temperature and electric field, the structured evolution to graphitic-like struc-
ture leads the reduction of friction coefficient of amorphous carbon film. While the nanostructure of gra-
phene nanocrystalline carbon film is stable, but the aggravated wear results in significant fluctuations of fric-

tion coefficient.
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Tab.1 Preparation parameters of nanostructured
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carbon films by closed electron irradiation
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Fig. 1 Schematic diagram of temperature and electric

field coupled tribometer
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Fig.7 Optical images of transfer films with different electric fields under room temperature
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Fig.12 Optical images of wear tracks on the nanostructured carbon films with different electric fields under

temperature of 200 ‘C
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Fig.13 Plan-view TEM images of amorphous carbon film under different conditions
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Fig.14 Raman spectra of nanostructured carbon films under different conditions
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