
Accepted Manuscript

Investigation of vibration effects and tool shape on edge chipping phenomenon
occurring during rotary ultrasonic drilling

Milan Nad, Lenka Kolíková, Ladislav Rolník, Rastislav Ďuriš

PII: S0022-460X(18)30659-X

DOI: 10.1016/j.jsv.2018.09.055

Reference: YJSVI 14407

To appear in: Journal of Sound and Vibration

Received Date: 30 March 2018

Revised Date: 10 September 2018

Accepted Date: 27 September 2018

Please cite this article as: M. Nad, L. Kolíková, L. Rolník, R. Ďuriš, Investigation of vibration effects and
tool shape on edge chipping phenomenon occurring during rotary ultrasonic drilling, Journal of Sound
and Vibration (2018), doi: https://doi.org/10.1016/j.jsv.2018.09.055.

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.jsv.2018.09.055


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Investigation of vibration effects and tool shape on edge
chipping phenomenon occurring during rotary

ultrasonic drilling

Milan Nad’∗, Lenka Koĺıková, Ladislav Rolńık, Rastislav Ďurǐs

Slovak University of Technology, Faculty of Materials Science and Technology,
J. Botto Str. 25, 917 24 Trnava, Slovak Republic

Abstract

Rotary ultrasonic drilling (RUD) is non-conventional so called hybrid manufac-

turing process for hole drilling into materials with specific properties such as

brittle materials and composites. RUD is a combination of grinding process

by tool with diamond particles on active surface that simultaneously performs

axial vibrations with frequency at the ultrasound level. During the hole drilling,

the hole bottom thickness decreases and the change in the distribution of the

structural parameters (mass, stiffness) of the workpiece occurs. The workpiece

structure is exposed to ultrasonic excitation and therefore is subjected to the

transition through the various vibration states. These vibration states are con-

sidered as one of the important effects that leads to appearance of the edge

chipping phenomenon. Although intensive research in this application area is

still ongoing, the impact of ultrasonic vibrations as well as the influence of

the shape of the contact surface of drilling tool on this phenomenon is still in-

sufficiently analysed. The effects different contact surfaces of drilling tools on

the stress-strain states and prediction of edge chipping phenomenon occurring

during RUD are analysed in this paper.
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