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ABSTRACT: Electro-spark deposition technology (ESD) is widely used in the preparation of coating and the damage repair for

the surface of parts. The principle of ESD was briefly introduced, and its advantages of surface strengthening and repair were
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summarized. The effects of the main process parameters (voltage, capacitance, specific deposition time and argon flow rate) on
the deposition efficiency, morphology, defect, microstructure and properties of the coating were discussed systematically. The
input and release rate of heat were the key factors among the process parameters that affected the preparation of the coating. The
coating with high performance could be easily obtained under low energy input, but the deposition efficiency was low. Then,
aiming at the problems of ESD, such as many cracks and holes, low deposition efficiency and uneven preparation of coating, the
technical improvements made in the automation of deposition process, optimization of deposition principle and compounding
with other technologies were introduced. The combination with other surface strengthening technologies was an effective way to
further improve the performance of the coating, which would be one of the key research contents. Then, based on the needs of
engineering practice for high-performance coatings, the application of ESD in the preparation of ceramics, high-entropy alloys
and amorphous coatings were introduced. The characteristics of fast heating and rapid cooling of ESD made it show excellent

ability to form fine grain, amorphous and solid solution phase in the process of coating preparation. Lastly, the problems of ESD

were summarized and the future development of ESD was prospected.
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Fig.1 Schematic diagram for principles of ESD
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Tab.1 Microstructure and properties of ceramic coatings prepared by ESD
Substrate Electrode Phase or microstructure Performance References
Boron-cont Fe-8B-Mo Amorphous, Martensite, The peak microhardness is 1138.1HV o5, which is [38]
aining high Fe,B 2.1 times that of the substrate. The friction
speed steel coefficient is about 0.1 lower than substrate, and
the wear mass of 2 h is 1/5 of the substrate
W18CrdV  Ti(C,N)/Al,O4 Co3NosTi, AlOs, AlTi;, The average microhardness of the surface layer of [39]
high speed composite Fe;Wg, FegN, TiN, AIN 25 pm is about 1500HV, which is 2.6 times that of
steel electrode the substrate, and the wear mass is reduced to less
than 1/4 of the substrate
High speed Mo,FeB,-based 82% amorphous, 18% mar- The peak microhardness is 1282.5HV o5, which is [40]
steel cermet tensite (average grain size about 2.5 times that of the substrate. The friction
31.7 nm) coefficient is about 0.07 lower than substrate, and
the wear mass of 2 h is less than 1/10 of the
substrate
40Cr steel TiC-TiB, Amorphous, Fe;C, TiB,, The microhardness of the surface layer 45 pum is [41]
TiC more than 800HV, which is about 4 times that of
the substrate. The friction coefficient is 0.12~0.17
lower than the substrate, and the wear mass of 30
min is 1/5 of the substrae
Crl12MoV  Metal-ceramic Cr,C;, Cry3Cs, The peak microhardness is 1186HV o5, which is [42]
steel (Cr3C,-20%Ni- FeCry,9Nig 16Co.06 about 2 times that of the substrate. The average
5%Cr), pure nickel (grain size 100~600 nm) friction coefficient is 0.2462, which is about 0.1
lower than substrate, and the wear mass of 1 h is
1/10 of the substrate
Cast steel WC-4Co cemented FesW3C, CosW;C, Si,W, The average microhardness is 1803.1HV, which is [43-44]
0Cr13Ni5Mo carbide W,C, amorphous about 5.15 times that of the substrate, the wear
resistance of the coating at room temperature and
300 C is 2.5 and 3.4 times higher than substrate,
and the oxidation resistance at 800 ‘C 1is 2.6
times that of the substrate
QAI9-4 TA2 pure titanium TiN, Cu The peak microhardness is 890HV, s, which is [45]
aluminum about 4.8 times that of the substrate; the friction
bronze coefficient is less than 0.2, and the wear rate is
about 49.6% of that of the substrate
CuCrZr Ti-Zr-B-Ni powder TiB,, ZrB,, Cu, TiNi, The surface microhardness is more than 1000HV, [46]
semi-sintered bar, CuggNig 9 which is more than 5 times that of the substrate,
pure nickel and the service life of the resistance spot welding
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