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Dear editor,
We would like to submit our paper entitled “Experimental investigation of inductively coupled plasma etching on cemented carbides” to Vacuum for your kind consideration of its suitability for publication in Elsevier.
It is submitted to be considered for publication as a piece of original research paper in your journal. This paper is neither the entire paper nor any part of its content has been published or has been accepted elsewhere. It is not being submitted to any other journal. We believe this paper may be of particular interest to the readers of your journal because it provides valuable data and analysis to the experimental investigation of inductively coupled plasma etching on cemented carbides.

Traditional tribology believed that smooth surfaces have better wear characteristics. With the development of modern tribology and bionics, related research has confirmed that a smoother surface did not have better wear resistance, but the textured surface with a certain non-smooth morphology had better wear resistance and friction reduction properties.

In conventional machining, the cutting fluid acts as a lubricant and cooling, but the cutting fluid also pollutes the environment. In order to meet the requirements of green dry cutting technology for dry cutting tools, many scholars applied micro-nano processing methods with different processing principles to the field of tool micro-texture machining, such as laser processing technology, micro-EDM technology, grinding technology, lithography technology, and focus ion beam technology. These processing technologies are currently the main technology of tool micro-texture processing. However, these technologies have corresponding processing defects in the micro-texture processing process, such as the micro textures fabricated by micro-EDM and grinding has poor dimensional accuracy, the micro-textured surface prepared by laser processing has poor surface quality and the surface ablation is severe, and the cost of lithography and focus ion beam processing is relatively high.
ICPE technology has not previously been applied to the micro textures machining on the surface of cemented carbide tools, although it has been used in some micromachining fields. ICPE technology has the characteristics of wide and controllable machining dimension, good machining quality, high machining accuracy, and high machining efficiency. Cemented carbide is one of the most widely used cutting tool materials. Further, based on the above-mentioned fact, this paper proposed the experimental investigation of ICPE on cemented carbides. Meanwhile, the effect of different etching parameters on the etching process was analysed. Combined with the two indexes of etching rate and etched surface roughness, the optimal etching process parameters were obtained. The main conclusions obtained can be summarized as follows.

(1) The optimal plasma etching parameters for high hardness cemented carbide materials were: SF6/O2/Ar gas flow ratio of 20/60/10 sccm, ICP power of 800 W, RF power of 250 W, gas pressure of 3 Pa, and substrate temperature of 60 ºC.
(2) The etching rate significantly increased with the increase of RF power, ICP power, and substrate temperature, especially for RF power. Meanwhile, the etching rate slowly increased as the increase of oxygen flow rate in SF6/O2/Ar gas flow. However, the effect of gas pressure on the etching rate showed a large fluctuation, which first increased and then decreased.

(3) The substrate temperature and SF6/O2/Ar gas flow ratio had little effect on the etched surface roughness. However, the etched surface roughness significantly increased as the ICP power and gas pressure increased. The effect of RF power on the etched surface roughness presented a fluctuating change, first increasing and then decreasing.
Therefore, we respectfully submit this paper to your journal! Thank you very much for your attention to our paper!
Sincerely yours,
Yunsong Lian, Chenliang Mu, Chaoping Xie, Bin Yao
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