Accepted Manuscript

D OND
1' AIEL
JATER

A method to optimize the diamond wire cutting process

S. Turchetta, L. Sorrentino, C. Bellini

PII: S0925-9635(16)30474-5

DOI: doi: 10.1016/j.diamond.2016.11.016
Reference: DIAMAT 6765

To appear in: Diamond & Related Materials
Received date: 7 September 2016

Revised date: 29 November 2016

Accepted date: 29 November 2016

Please cite this article as: S. Turchetta, L. Sorrentino, C. Bellini , A method to optimize
the diamond wire cutting process. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Diamat(2016), doi: 10.1016/
j.diamond.2016.11.016

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.


http://dx.doi.org/10.1016/j.diamond.2016.11.016
http://dx.doi.org/10.1016/j.diamond.2016.11.016
http://dx.doi.org/10.1016/j.diamond.2016.11.016

A method to optimize the diamond wire cutting process

S. Turchetta*, L. Sorrentino and C. Bellini
Department of Civil and Mechanical Engineering, University of Cassino and Southern Lazio,
03043 Cassino, Italy
turchetta@unicas.it, +39 0776 2994013

Abstract

Stone are usually cut by diamond wire, that is frequently used to square stone blocks in marble companies and to pull
blocks out of quarries. The diamond wire machines used for carrying out the former task are afflicted with a lot of
technological troubles, such as poor surface finishing, low efficiency (in comparison with diamond wire machines used
in quarries), process dangerousness and high cost of the cutting operation, due to the numerous breaking of the wire,
that is expensive.

This paper deals with the analysis of cutting process of natural stones by means of diamond wire. In particular, the
attention is focused on the analysis of cutting forces and on the optimization of diamond bead wear, that is influenced
by pre-twisting and tensioning of the wire. This study is essential for a better design of cutting system and for a better

use of existing machineries.
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1 INTRODUCTION

Stone blocks are frequently extracted from quarries by means of diamond wire, and the same technology is used to
square blocks in marble companies. In the former application the wire is installed on a machinery moving along a rail,
while in the latter it is mounted on a stationary machinery. Machineries can be equipped with a single or multiple wires.
Diamond wire is made by a steel cable equipped with 30-40 cylindrical diamond beads per metre, that remove the
material to be cut. Furthermore, the wire is pre-twisted before cut process, in order to obtain its axial rotation during the
process. This expedient ensures a uniform beads wear, avoiding asymmetries that could affect the surface quality of the
finished slab. Moreover, the rotation ensures a longer bead life since the dressing process is homogeneous over its
whole surface.

In literature there are some works on stone cutting. A mathematical method was applied by Jerro et al. to delineate the
theoretic shape of chips, which was defined through chip dimensions. Then such parameters were related to tangential

cutting force [1]. Brach et al. calculated the energy needed for cutting operation from cutting forces measured by a
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