5 414555 2 1] 7R 2l R Vol. 41 No. 2
202444 A Journal of East China Jiaotong University Apr., 2024

X EHS :1005-0523(2024)02-0102-07 O %240

B S — T T R R T R e

TRAHE, X F AL
(EARAC K BHRRI S T T 15 330013)

HE(BW)ATHRATE FRBEEAMBE R AR % DO TAEBRE, TEIRA R TE FREEEFEEN
%ot [k 1R A w BB 3R X B AU 2P BE ST 7 B2 4R 98 N, 400, 500 1/min F= 600 r/min 454 T 0L T &9 R S Ak
[ REHEMNKERERAN 2T TPEEBIRE, AR I, BSHH R4 42,/ 500 v/min FEBIK A 2R
JEBEH A2, 5T TS+ R ERE AR F , MUE #ak 6938 m ) JER Z BRI BB LRI A 338 0938 e SR B 38 m ) 22 500 r/min T
R F R BB B4R [ 450 ] T BRI R 1K A 09 ARR BB B AR )2 B T A4 (WO, Ao WO,) | T BF B35 S0 L2
TG B8R RSB v T B 4G g AR R AR R 5 T o P BRI VR AR R AR ST BRI A £ %03 B TR Y R 0 AL T T AR R
HREG B, LehF BME LT A#H E5 e T RMAEF R ok, 2T B ST R EFERITT 24K, AL
R g B Sy R AR B IR B AR R R R R

KR BERE S LA SR AN, WA R B

PES S THIIT.1 MEARERS: A

A RS SRR, 3 F AL, RS 5 — LB &) R T AR A T B L R R AR [T]. 4 RSB K AR, 2024,41(2) :102-108.

Friction-Induced Transformation of Monoalcohols to Amorphous
Carbon and Its Friction-Reducing and Wear-Resistant Properties

Zhang Renhui, Liu Yuhang

(School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: [Objective]In order to investigate the lubricity of methanol and isopropanol under the same load and
the different rotational speed, and the effect of rotational speed on the lubricity is mainly emphasize investigated.
[Method ] The tribological properties of methanol and isopropanol under 98 N, 400, 500 r/min and 600 r/min are
conducted using four-ball wear machine. [ Result] The experimental results show that in terms of lubrication sys-
tem of methanol, the run-in stage is shortened with increasing rotational speed, and the smallest wear scar diame-
ter is obtained at 500 r/min. In terms of the lubrication system of isopropanol, friction coefficient is kept the con-
stant with increasing the rotational speed, but the wear scar diameter initially decreases and then increases with
increasing rotational speed, and the smallest one is obtained at 500 r/min. [Conclusion] The low friction and
wear of the lubrication system of methanol is attributed to the micro-bearing consisting of tungsten oxide (WO,
and WO;), methanol, friction-induced amorphous carbon and tribo-pairs. And the excellent tribological perfor-
mance of the tribosystem of isopropanol is assigned to the effect of amorphous carbon with lubricity that induced

by tribochemistry. Combination of optical microscope, Raman spectra, transition electron microscope, the lubri-
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cation mechanism of methanol and isopropanol is well investigated. The research results can provide references

for the application of alcohols in the field of precision equipment.
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Fig. 4 Optical images of wear scars sliding in isopropanol at load and rotational speed of 98 N,
400, 500, 600 r/min
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Fig. 5 TEM images of tribofilm formed on the tribopair surface lubricating in methanol
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Fig. 6 TEM images of tribofilm formed on the tribopair surface lubricating in isopropanol
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Fig. 7 Raman spectra of friction-induced materials sliding in methanol and isopropanol under 98 N
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Fig. 9 The tribological mechanism of the tribosystem sliding
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