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Plasma Boriding of Low Alloyed Steel
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The motivation for plasma boriding is its excellent surface hardness and wear

protection of low alloyed steel.

The wear resistance of parts in mechanical engineering and automotive industries

made of low alloyed steel can be improved by optimizing their surface using heat

treatments such as plasma nitriding or -carburizing. Nevertheless, in the case of

combined stress from high abrasive wear, adhesive stress and very high shearing

forces, most kinds of economical surface modification will be overloaded. In particular,

the plasma boriding process renders the possibility of producing layers with excellent

properties under these stress conditions [1]. However, in industrial scale plasma

diffusion treatment only plasma nitriding and carburizing are widely applied. Plasma

boriding has not achieved the necessary market maturity until now, even though

plasma boriding of steel leads to the same excellent wear protection as harmful

powder or paste boriding.

A brief introduction to the plasma diffusion treatment outlines the way to the current

state of the technology. Then the contribution exemplifies recent efforts in plasma

boriding. The formation of pores during the plasma boriding is the problem that has to

be solved. To overcome the difficulties in plasma boriding it is necessary to optimize

the treatment gas distribution in the process chamber and the temperature profile

during the whole process. The hardness is in the range of 1600 HV up to 30 µm depth

or more. The wear was measured by the calo test and shows the best results for Fe

2

B

phase. The formation of pores was determined by SEM and optical microscope. The

amount of pores was reduced to less than 1 % by optimizing the gas distribution due

to simulation of the gas flow.
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