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ABSTRACT: This paper expounded the advantages of surface self-nanotechnology in terms of the formation mechanism and
preparation method of self-nanostructure metal materials, including simple process, no additive treatment, gradient change of
nanostructure layer and no obvious boundary with matrix, and strong applicability, et al. On this basis, the research status on
friction and wear of self-nanostructure metal materials at home and abroad was reviewed, including steel alloys, magnesium
alloys, aluminum alloys, titanium alloys and other metals. And the problems of friction and wear of metal materials with
self-nanostructure were analyzed, including the reasonable selection of process parameters, the study of the friction and wear

properties of the high-temperature self-nanometer titanium alloy, the study of corrosion and wear characteristics, et al. Aiming at
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expanding the industry application of self-nanostructure metal materials, a feasible research direction in this field was proposed,

looking forward to providing valuable information for researching self-nanostructure metal materials.

KEY WORDS: surface self-nanocrystallization; self-nanostructure; friction and wear; steel alloy; magnesium alloy; aluminum

alloy; titanium alloy
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Fig.1 Three basic methods for preparation of surface nanostructures: a) surface coating or deposition;
b) surface self-nanocrystallization; c) hybrid treatment
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Fig.2 Schematic diagram of grain refinement mechanism

2 BRMRUEHERMAIHER X

H a5 2 1 8 R IR 25 0 1 vk £
S FR ML T AR, v R 11 M AL AL JAE S R T AL
MM THAR Z —, HHE TR AR, F
FHAE 45 Ja AR T ] 28 AN oK AR 2 o 2% T R i an 4]
3PIRM AR R ERIRS R A . S L
b, AFRT AR, KoL (BERER . Nk, PEER
&) BUCETERSIIEN, Ea iR & A A R RS,
AL AT BE AL ) M o TSR, AR TR A A
SAVEARIE , soL b RE R m AR AN 4 proRt
R I T A 35 FH 08 4 sl 00 3 AL RN, AR SR AL
BRI T A B 2R 4 S o 3R LA B BS ( Surface
Mechanical Attrition Treatment, SMAT ) 2% & HEmT
JU (High Energy Shot Peening, HESP) !
#L (Ultrasonic Shot Peening, USSP) 3, HrhZH
MU A 5 A AL LB A Bk i 22 5, il i
ABK (HAEN 02~1 mm) , FALAYEEERAE (3
JEHR 1~20m/s)

X AN KU R T AR A 4 S A, R R Aok 3%
e RN THARZ —, "TABEHZEE T
PR 2T AR A BR324 5 s ok 2% N 5
FroR o TAERT, KMok ALE - & A ER T,
VIR v %) i B4 o T e T, 3 e Ok AN W o T4
FIA, AR T A0 & AR R AR I, (Rl ok & A

B A I AR R , B A <5 T bR 2 TR It 200 £k
SR Y R RO S o ARk 2 T Y AR T A ]
6 7N o

Vaccum

Sample ﬂ
L7 —_

—_—

=

Vibration
generator

3 RTBEILE R R A

Fig.3 Schematic diagram of surface shot peening device
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Fig.13 Diagram of friction and wear of magnesium alloy
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