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ABSTRACT: Plasma electrolytic saturation technology on surface of metals includes plasma electrolytic carburizing, nitriding,
boriding, etc. The technology takes advantages such as high processing efficiency, low applied voltage, simple treatment process
and low cost. Here, the latest development of plasma electrolytic boriding (PEB) on the surface of steel, titanium and other met-
als was introduced. The discharge process and basic principle of PEB were analyzed. The optical emission spectrum in boriding
process was detected, and the characteristic parameters of electron temperature and electron concentration in plasma discharge
region were evaluated. The growth process and formation mechanism of boride layer were analyzed. The effects of some key
parameters such as composition of metal substrate, applied voltage, treating temperature and electrolyte composition on micro-
structure and phase constituents of the boride layers were discussed. Finally, some unsolved problems and the future trends of
plasma electrolytic boriding technology are discussed and prospected.
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Tab.1 Plasma electrolytic boriding systems of metal samples

Substrat T f PES
s?z ess/rrz:lrens Electrolyte composition unN 0/C ;Irii:ssing t/min HV(load) References
Cathode St 14 steel 10%~25% borax 185~230 900 PEB 10 [32]
process $10%x20
AISTHI13 Borax tsodium hydroxide 204~233  900~960 PEB 10~15 1930 [33]
$25%3
AISTHI13 55% borax+1% sodium 225~250 950 PEB 20 1800 [34]
hydroxide
Q235 Borax+sodium fluoborate+ 150~250 PEB 5~15 900 [35]
9x3x40 nickelsulfate+ethylene

diamine tetraacetic acid
disodium-+glycerinum
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Substrat T f PES
Slilz ess/rr?lgqs Electrolyte composition U~ 0/C ;]rr())i;)ssing t/min HV(load) References
1020 et al 15% borax 600 PEB 15 1600 [36]
#8%50
AZ91D 10~20 g/L borax PEB 5 82.04 [37]
CP-Ti Borax-based 600 PEB [38]
#25%5 electrolyte
CP-Ti Glycerol+borax+boric acid PEB/C [39]
$#20x5
v-TiAl Glycerol+borax+boric acid PEB/C [40]
$#20x5
Q235 15%~30% borax solution+ 280~330  800~1125 PEB/C 5~30 1850 [41-48]
55%16x1.5 15% glycerine additive
Q235 30% borax solution+15% 330 1125 PEC+PEB/C 5~15 1700 [51]
55x16x1.5 glycerine additive
AISTH13 carbamide; borax+sodium 500 900 PEC/N, 15 1890 [52]
$#25%3 nitride; borax+calcium PEB/N,
carbonate; carbamide+borax PEB/C,
PEB/C/N
Pure iron 25% borax+glycerine+ 360 PEB/C/N 60 2100 [53-54]
40x18x%2 carbamide
45 3% boricacid+10% 850~950 PEB 1800 [55]
#10x15 ammonium chloride
Anode Medium carbon 5% boricacid+10% 140~ -220  800~950 PEB 5  600~1800 [56]
process  steel (0.45% C) ammonium chloride
$13x15
Low carbon  15% ammonium chloride+ 700~900 PEB/C/N 5 880 [57]
steel 15% arbamide+5% boric
#12x15 acid

Note: U-voltage; #-sample temperature; ¢-treatment time; HV-layer microhardness
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1—Oxide layer; 2—Boronizing layer; 3—45# steel matrix
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