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Investigation of the effective parameters on the surface roughness and
material removal depth in chemical machining of Ti-6Al-4V alloy

Vali Alimirzaloo*, Vahid Modanloo, Meisam Hadavifar

Department of Mechanical Engineering, Urmia University, Urmia, Iran
*P.0.B. 57153-165 Urmia, Iran, v.alimirzaloo@urmia.ac.ir

ABSTRACT

Chemical machining is used as a finishing operation for the material removing (MR) and elimination of the alpha surface layer in titanium
alloy. In this operation, MR depth and surface roughness (SR) are important and influenced by the machining parameters such as
temperature, operation time and percent of chemical acids. In this paper, main and interaction effects of the effective parameters are
investigated in the chemical machining of Ti-6Al-4V alloy by HF and HNO3 chemical solutions using design and performing the experiments.
Also, appropriate range of machining parameters have been determined using overlaid counter plots method that is used for elimination of
the alpha surface layer of a forged airfoil blade. Results showed that the MR depth increases by increasing the temperature, time and percent
of HF, but a little decreases by increasing the percent of HNO3. Effects of the parameters on the roughness are not similar. Most of the
parameters interact with each other in affecting on the MR depth and SR. For the both types of acids, appropriate ranges of temperature and
operation time were obtained for eliminating the alpha surface layer and the desired roughness.

Keywords: Chemical Machining, Material Removal Depth, Surface Roughness, Ti-6Al-4V Alloy.
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