Accepted Manuscript —_

Applied
hS}[l.)lE}a(fQ Science

Title: Surface quality and topographic inspection of variable
compliance part after precise turning

Authors: P. Nieslony, G.M. Krolczyk, S. Wojciechowski, R.
Chudy, K. Zak, R.W. Maruda

PII: S0169-4332(17)33108-2

DOI: https://doi.org/10.1016/j.apsusc.2017.10.158
Reference: APSUSC 37501

To appear in: APSUSC

Received date: 23-6-2017

Revised date: 18-10-2017

Accepted date: 23-10-2017

Please cite this article as: P.Nieslony, G.M.Krolczyk, S.Wojciechowski,
R.Chudy, K.Zak, R.W.Maruda, Surface quality and topographic inspection
of variable compliance part after precise turning, Applied Surface
Science https://doi.org/10.1016/j.apsusc.2017.10.158

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2017.10.158
https://doi.org/10.1016/j.apsusc.2017.10.158

Surface quality and topographic inspection of variable compliance part after
precise turning

P. Nieslony!, G.M. Krolczyk!", S. Wojciechowski?, R. Chudy?, K. Zak?, R.W. Maruda®,
* Corresponding author: g.krolczyk@po.opole.pl,

! Faculty of Mechanical Engineering, Opole University of Technology,

76 Proszkowska St., 45-758 Opole, Poland, email: p.nieslony@po.opole.pl, g.krolczyk@po.opole.pl,

r.chudy@po.opole.pl, k.zak@po.opole.pl

2 Faculty of Mechanical Engineering and Management, Poznan University of Technology,

3 Piotrowo St., 60-965 Poznan, Poland, email: sjwojciechowski@o02.pl

3 Faculty of Mechanical Engineering, University of Zielona Gora,

4 Prof. Z. Szafrana Street, 65-516 Zielona Gora, Poland, email: r.maruda@ibem.uz.zgora.pl

Highlights

surface topography analysis of variable compliance part after precise turning
evaluation of turning dynamics based on PSD of force and surface topography
analysis of factors affecting surface profile with surface roughness ratio
influential effect of cutting speed on surface quality of variable compliance part

Summary

The paper presents the problem of precise turning of the mould parts with variable
compliance and demonstrates a topographic inspection of the machined surface quality. The
study was conducted for the cutting tools made of cemented carbide with coatings, in a range
of variable cutting parameters. The long shaft with special axial hole, made of hardened
55NiCrMoV6 steel was selected as a workpiece. The carried out study included the stiffness
measurement of the machining system, as well as the investigation of cutting force
components. In this context, the surface topography parameters were evaluated using the
stylus profile meter and analysed. The research revealed that the surface topography,
alongside the 3D functional parameters, and PSD influences the performance of the machined
surface. The lowest surface roughness parameters values, equalled to Sa=1pum and
Sz = 4.3 um have been obtained during turning with cutting speed vc = 90 m/min. The stable
turning of variable compliance part affects the surface texture formation with a unidirectional
perpendicular, anisotropic structure. Nevertheless, in case of unstable turning, the
characteristic chatter marks are observed, and process dynamics has greater contribution in
formation of surface finish than turning kinematics and elastic plastic deformation of
workpiece.

Key words
surface metrology; surface topography; precision manufacturing; hardened steel; injection
moulds; dynamics

1. Introduction
The workpiece rigidity in cutting processes reflects the machined surface quality [1]. The

control and evaluation of the machined parts quality is important in cost analysis for creating
precision surfaces [2]. The manufacturing of moulds parts made of hardened steel — especially
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