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ABSTRACT

ARTICLE INFO

The study of eccentricity minimization in cylindrical products helps to reduce
the mechanical vibrations and wear of related mechanical parts such as bear-
ings, columns and gears which positively affects in maintenance costs savings
and increasing production quality reliability. The main purpose of this paper
is to investigate the effect of the eccentricity between the billet material and
the die parts on the quality of the final product in the direct extrusion process.
The input parameters to produce a cylindrical product shape are optimized in
MINITAB based on Taguchi method and ANOVA. The selected material of the
billet is the aluminium alloy AA2024, and the die material is Steel H13. The
inputs parameters are the temperature, the die angle, the ram speed, and the
presumed eccentricity. The finite element model of the process is simulated in
DFORM-3D for providing the extrusion information such as the pressure, the
effective stress and strain, the final product eccentricity, and the roundness
error. The study is carried out on two cases of the presumed eccentricity in
addition to a case of zero eccentricity. The single and multi-response optimi-
zations are executed to obtain the optimum parameters for the minimum
product eccentricity and roundness error.
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Izvirni znanstveni ¢lanek

Modeliranje in simulacija postopka vrocega neposrednega
iztiskanja za zagotovitev optimalnih lastnosti izdelka:

Optimizacijski pristop z enim in vec odzivi
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POVZETEK

PODATKI O CLANKU

Studija minimiziranja ekscentri¢nosti valjastih izdelkov pomaga zmanjati
mehanske vibracije in obrabo sorodnih mehanskih delov, kot so leZaji, stebri
in zobniki, kar pozitivno vpliva na prihranek pri stroskih vzdrzevanja in na
zanesljivost kakovostne proizvodnje. Glavni namen tega prispevka je raziskati
vpliv ekscentri¢nosti med gredico in matrico na kakovost kon¢nega izdelka pri
procesu neposrednega iztiskanja. Vhodni parametri za izdelavo valjaste oblike
izdelka so optimizirani v programskem okolju MINITAB s pomocjo metod
Taguchi in ANOVA. Izbrani material gredice je aluminijeva zlitina AA2024,
material matrice pa je jeklo H13. Vhodni parametri so temperatura, kot matri-
ce, hitrost bata in domnevna ekscentri¢nost. Za pridobitev informacij, kot so
tlak, napetost in deformacija, ekscentri¢nost kon¢nega izdelka in okroglost je
proces iztiskanja simuliran v programskem okolju DFORM-3D z uporabo
metode konénih elementov. Studija je izvedena na dveh primerih domnevne
ekscentri¢nosti in na primeru nic¢elne ekscentri¢nosti. S pomocjo optimizacije
z enim in veC odzivi so za izvedbo procesa iztiskanja pridobljeni optimalni
parametri, ki zagotavljajo najmanjSo napako ekscentri¢nosti in okroglosti
izdelka.

Kljucne besede:
Preoblikovanje kovin;
Vroce neposredno iztiskanje;
Ekscentri¢nost;
Okroglost;
Modeliranje;
Simulacija;
Optimizacija;

En odziv;

Vec odzivov;
DEFORM-3D;
MINITAB

*Kontaktna oseba:
fsoliman@horus.edu.eg
(Elplacy, F.)

Zgodovina ¢lanka:

Prejet 11. januarja 2022
Popravljen 25. februarja 2022
Sprejet 28. februarja 2022

Content from this work may be used under the terms of
the Creative Commons Attribution 4.0 International
Licence (CC BY 4.0). Any further distribution of this work
must maintain attribution to the author(s) and the title of
the work, journal citation and DOI.




	[20] Zhang, M., Li, C., Gao, Q., Fang, J., Wu, T.L., Wang, K.H. (2020). The effect of heat treatment on microstructure and properties of laser-deposited TiC reinforced H13 steel matrix composites, Optik, Vol. 206, Article No. 164286, doi: 10.1016/j.ij...
	[21] Mat Web. Material Property Data – Databases, from http://www.matweb.com, accessed May 26, 2021.
	[22] Sui, W., Zhang, D. (2012). Four methods for roundness evaluation, Physics Procedia, Vol. 24, Part C, 2159-2164, doi: 10.1016/j.phpro.2012.02.317.

