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Abstract: As a core content in mechanical surface/interface science, surface engineering is an important re-
search field in mechanical engineering discipline. According to the data of accepted and funded three types of
projects (General Program, Young Scientist Fund and Fund for Less Developed Regions) in 2013 and funded
projects sinces 1986 in NSFC Mechanical Engineering Discipline(E05) of NSFC. This review analyzed the fun-
ding characteristics and related problems of fundamental research in surface engineering area, and some related
suggestions were proposed.
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NSFC expanded the “Mechanical Tribology” research field to

“Mechanical Surface and Interface Science and Tribology” in
the 12th Five-Year Plan.

Chinese Mechanical Engineering
Society Surface Engineering Institution
was established.

1993 2000

The concept of “Nano Surface
Engineering” was proposed.

The first journal about China’s surface engineering research-
Surface Engineering was published. It was changed its name
as China Surface Engineering and published both in home
and abroad.
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Fig. 1 Development history of surface engineering in China
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Table 1 Projects application and fund of Surface Engineering in 2013
Accepted number/Funded number
No. Research General Young Scientist Fund for Less
Program Fund Developed Regions
1 Physical and chemical vapor deposited film 10/3 5/1 0/0
) Electrochemical deposition, 8/0 6/2 1o
liquid— phase micro—arc oxidation surface treatment
3 Spray surface engineering 4/0 4/3 1/0
4 Chemical surface treatment (nitriding / carburizing) 4/0 2/2 0/0
5 Three—beam surface modification, welding/cladding etc. 21/3 6/1 0/0
6 Functional film (optical, electrical, magnetic) 9/3 10/1 1/1
7 Surface texture 9/4 11/4 1/0
8 Molecular film/micro—nano surface engineering 8/4 16/4 2/1
9 Friction, wear and lubrication 12/1 10/3 3/3
10 Surface corrosion and protection 6/1 2/1 2/1
11  Biology/bionic surface engineering 10/2 15/3 2/0
12 Interdisciplinary and other (processing / test) 12/3 5/0 2/0
Total 113/24 92/25 15/6
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Table 2 Rank and frequency of high frequency words

Rank Key word/frequency Rank Key word/frequency

1  Wear/72 9  Ceramic/15
2 Coating/60 10 Corrosion/13
3 Nano/43 11 Laser cladding/10
4 Lubrication/30 11 Bionic/10
5 Film/26 11  Self-lubrication/10
6  Texture/22 14  Hydrophobic/8
7  Tool/20 15  Solid lubrication/6
8 Interface/19 16  Coupling bionic/5
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Fig. 2 Funded project number and fund over the years
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Number of the founded project
A. Three—beam modification, welding/ cladding etc. B. Fric-

tion, wear and lubrication C. Interdiscipinary and other
(processing/test) D. Physical and chemical vapor depos-
ited film E. Biology/bionic surface engineering F. Molecu-
lar film/micro - nano surface engineering G. Surface tex-
ture H. Functional film (optical, electrical, magnetic) 1.
Spray surface engineering J. Chemical surface treatment
(nitriding/ carburizing) K. Electrochemical deposition, liquid—

phase surface 1. Surface corrosion and protection

(a) Discipline code (b) Research content
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Fig. 3 Funded projects distribution over the years
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Table 3 Organizations obtained projects over 10 (1986-2013)

) Number of  Funding
Rank Unit
projects (10 k yuan)
1 Tsinghua University 20 586. 2

Lanzhou Institute of
1 20 804.0
Chemical Physics, CAS

Armored Force

3 Engineering Institute, 16 601.0
PLA
Nanjing University

4 of Aeronautics and 15 631.0

Astronautics University

Shanghai Jiaotong
University
Harbin Institute

6 12 311.5
of Technology
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Table 4 Features of funded projects in typical research area
Direction Features and hotspots Research

(a) Nanotubes, nano-particles and
other nanostructures synthesis and
characterization.

(b) Micro - Nano Film/Coating

Nano surface
engineering
preparation and properties.

(¢) Nano surface, texture.

(a) The research changes from the

single coating to the composite
coating.

Coating/Film (b) Research about carbon, carbon

—based thin films increased.

(¢) More researches focus on tool

coating.

(a) The researches about artificial
Bionic/Biologi- joint interface increase.
cal surface (b) More research focus on the

engineering structural design of biomimetic

coatings.

Multilayer DLC/chalcogenide solid lubrication film, Hydro-
phobic/super — hydrophobic organic thin films, Micro — and
nano textured surface, Wear —resistant antifriction nanocrys-
talline composite layer, Copper thin films, MoSi, nanocrys-
talline composite coatings, Modified nano graphene composite
ionic liquid membrane materials, Nano—ceramic thermal barri-
er coatings. CrAlSiN nanocomposite coating, Electrodeposi-

tion of cobalt—based nano-alloy films

Metal/ceramic matrix composite coatings, Thin film compos-
ite multilayer with gradient, Solid - liquid compound lubricating
film, Multi ceramic/alloy composite layer, DLC, Carbon - based

multi—composite film coated carbide derived carbon gradient

MEMS functional surfaces, Biomimetic surface morphology in-
crease friction layer, Wear - resistant composite biomimetic poly-
mer coatings, Biomimetic polymer matrix amphiphobic, Compos-
ite coating, Bionic functional surface fine structure with multi -
scale, Micro—osteoporotic femur interface / nano structure, Bio-

logical wear, flexible coupling surface crack arrest
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