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Abstract

The effect of reductants (Ti, Si, Al, Mn, Fe) addition into molten Borax has been studied on oxidation
resistance and the growth of boronized layer formed during electro-boronizing on the substrate such as car-
bon steel and STS 430. Experiments have been carried out at the current density of 0.5 A/cn® and in tem-
perature range of 600~1000C for 1~5 hours. The penetrated depth of the boron increased with addition
of reductants(Ti, Si, Al) and decreased with addition of Mn and Fe. But excessive addition of reductants in-
hibited the boronizing due to an increase in viscosity of electrolyte. Oxidation resistance of the boronized

carbon steel was improved but that of the boronized STS 430 decreased.
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Fig. 1. Metallographic estimation of the layer thick-
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Fig. 2. Apparatus for electrolytic boronizing.

element .
i C Si Mn P S Cr Ni Fe
specimen
Carbon Steel 0.12 0.28 0.90 0.043 0.039 - — bal.
Stainless Steel 0.12 0.75 1.00 0.04 0.03 16 0.60 bal.
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Fig. 3. Effect of electrolyte and specimen on the

boronized depth. {1000°C, 5hr)

Table 2. Composition of electrolytes (Xi: Ti, Si, Al, Mn, Fe)

Electolyte A B C D E F
Na,B.0; 100g 100g 100g 100g 100g 100g
NH,CI 10 10 10 10 10 10
HC1 10 10 10 10 10 10
NaCl 10 10 10 10 10 10
Xi/Xi+B(%) 0 10 20 30 40 50
Xi 0 2.39 5.336 9.216 14.336 21.504
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