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Table 1 Characteristics of several self-fluxing alloy powders

shortcoming Fields of application bibliography

Powder Material ~ Self-melting merit
Low price and good wear
Iron-based Poor )
resistance
Good toughness, strong
Nickel-based Good oxidation resistance, high

corrosion resistance

Good high temperature re-
Cobalt-based

Better sistance, wear resistance,

and corrosion resistance

Poor oxidation resist-

Surface repair or rein-

[4]
ance forcement of parts
Wear  protection  of
) workpieces and repair of
Poor resistance to )
) wear parts, high tem- [5]
high temperatures ]
perature and corrosive-
environments, etc
o Aerospace, scroll en-
The price is high . [6]
gines, etc
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Fig.2 XRD patterns of the Fe-based alloy coatings with different boron contents
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Fig.3 (a) SEM image of Ni60-Ti-B,C powder; (b) XRD pattern of Ni60-Ti-B,C powder
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Fig.4 SEM microstructure of different laser cladding
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Table 2 Table of physical and chemical properties of commonly used elements

element symbol Atomic number  Atomic radius/nm electronegativity Valence electron concentration
iron Fe 26 0.1241 1.83 8
nickel Ni 28 0.1246 1.91 10
aluminium Al 13 0.1432 1.61 3
silicon St 14 0.1153 1.90 4
boron B 5 0.0820 2.04 3
carbon C 6 0.0773 2.55 4
Vyas %59 {8 B CR R85 8 AISI 316 E il & T W ‘
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Fig.7 HT-XRD patterns of laser-cladded FeNiCoAl-
Cu high-entropy alloy coating at different tem-
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Fig.10 Schematic illustration of the synthesis process for MnO,-doped Al, O, layer on the Ti6Al4V alloy
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Table 3 Common ceramic materials

Ceramic materials characteristic

use

bibliography

High melting point, high hardness,

wC
good wettability
Low coefficient of friction, high
TiB, hardness and good oxidation resist-
ance
. High hardness, high modulus, high
Tic temperature stability
The coefficient of thermal expansion
SiC is small, and the wear resistance and

corrosion resistance are excellent

It is often used as a reinforcing phase for Ni-

based composite coatings

It is the best material for wear-resistant parts,

high-temperature resistant and functional devices

Metal surface strengthening, preparation of aero-

space parts

Aerospace and other industrial fields, high-tem-

perature corrosion-resistant components,etc

[44]

[45]

[46]

[47]
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Fig.11 SEM diagram of the microstructure of TiC ceramic cladding layer and TEM diagram of transmission elec-
tron microscope: (a) cross-sectional topography; (b) low-magnification image of TiC dendrites; (c)

high-magnification images; (d) high-magnification image of TiC particles; (e) EDS analysis results of
TiC ceramic coatings; (f) BEFTEM image of the TiC phase and its counterpart; (g), (h) SADP and HR-
TEM images at the TiC stage; (i) BFTEM image of a,-Ti; Al and its counterpart; (j), (k) SADP and

HRTEM images at the a;-Ti; Al stage
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BSE E % ;(c)In625 J5 7 &ty # &

Fig. 12 The dendritic microstructure of the In625
clads: (a) SEM image; (b) BSE image; (c¢)

cross-section of the In625 clad
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Research progress of functional hydrogel dressings
WEI Hui'*, WANG Weining"?*, LIANG Jiachen'*, YE Qian'*, FAN Zengjie'**
(1. School of Stomatology, Lanzhou University, Lanzhou 730000, China
2. Key Laboratory of Dental Maxillofacial Reconstruction and Biological Intelligence Manufacturing,
Lanzhou 730000, China)

Abstract: Because of its excellent biochemical and mechanical properties, hydrogels are widely used in the fields
of drought resistance, fresh-keeping, moisture regulation, etc., and also have outstanding advantages in the
field of wound dressings. Because of its good hydrophilicity, biocompatibility and three-dimensional porous
structure similar to extracellular matrix, the research of hydrogel dressings has attracted much attention, and
has gradually become functional and even intelligent. However, there is still lack of systematic elaboration on
functional hydrogel dressings. This paper introduces different types of functional hydrogel dressings, puts for-
ward the challenges faced by hydrogel dressings in the process of research and application, and looks forward to
the development prospects of functional hydrogel dressings in the future.

Key words: hydrogel; wound dressings; functionalization; intelligentization; antibacterial activity; composite
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A review of laser cladding powders

GAO Shilong, ZHU Menghao, SHI Jing
(School of Materials Science and Engineering, Ocean University of China, Qingdao 266110, China)

Abstract: As an emerging surface coating modification technology. laser cladding plays a vital role in the prepa-
ration of surface strengthening coatings and material modification. Cladding powder material is one of the key
factors determining the performance of cladding layer, and has become the focus of laser cladding technology re-
search. This paper first introduces the core principle of laser cladding technology, then elaborates the character-
istics and research progress of cladding materials such as metal powder, ceramic powder and composite powder,
and finally looks forward to the future development direction of laser cladding powder materials.

Key words: laser cladding; surface strengthening; material modification; cladding layer; powder material



