Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Flow forming and heat-treatment of Inconel 718
cylinders

Authors: P. Maj, P. Btyskun, S. Kut, B. Romelczyk-Baishya,

== |

T. Mrugata, B. Adamczyk, J. Mizera e
PII: S0924-0136(17)30513-7

DOI: https://doi.org/10.1016/j.jmatprotec.2017.11.010
Reference: PROTEC 15484

To appear in: Journal of Materials Processing Technology

Received date: 2-2-2017

Revised date: 30-10-2017

Accepted date: 4-11-2017

Please cite this article as: Maj, P., Blyskun, P, Kut, S., Romelczyk-
Baishya, B., Mrugata, T., Adamczyk, B., Mizera, J., Flow forming and heat-
treatment of Inconel 718 cylinders.Journal of Materials Processing Technology
https://doi.org/10.1016/j.jmatprotec.2017.11.010

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.jmatprotec.2017.11.010
https://doi.org/10.1016/j.jmatprotec.2017.11.010

Flow forming and heat-treatment of Inconel 718 cylinders

P. Maj'. P.Blyskun!, S. Kut?, B.Romelczyk-Baishyal, T. Mrugata®> B.Adamczyk® J.Mizera?
*Corresponding author. Tel.: +48 849 67 15; Piotr.maj@inmat.pw.edu.pl

Faculty of Materials Science and Engineering, Warsaw University of Technology, Woloska 141,

02-507 Warsaw, Poland
2Faculty of Mechanical Engineering and Aeronautics, Rzeszow University of Technology,
al. Powstancow Warszawy 12, 35-959, Rzeszow, Poland

3Pratt & Whitney Rzeszow S.A. Hetmanska 120 35-078 Rzeszow, Poland

Abstract

Flow forming is a metal processing technique that enables the fabrication of hollow axisymmetric
parts with a good surface finish and high mechanical properties. Furthermore, the process enables
flexible manufacturing of axisymmetric parts in one process step. In the last 20 years, the
method has been significantly improved by CNC controls and stiffer constructions with advanced
tooling. The technique seems very perspective from the viewpoint of the aviation industry due
to its numerous advantages. The aim of the current study has been to analyze the mechanical
properties of Inconel 718 after the flow forming process and heat treatment. Four hollow
axisymmetric barrel shaped elements were manufactured using a SFC 800 V500 machine. The
next step involved a standard aging heat treatment. That was followed by the materials being
characterized for quality assessment. Mechanical tests and microstructure analysis were carried
out before and after the heat treatment in order to achieve this. Additional profilometer scans

were done to assess the surface finish of the obtained parts. The obtained material had
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