I nternational Journal of Mechanical Engineering

(IIME) International Academy of Science,
ISSN(P): 2319-2240; | SSN(E): 2319-2259 5 Do shuassiins sud Faabaat
Vol. 10, I ssue 2, Jul-Dec 2021; 39-50 g g gy

© |ASET IASET Connecting Researchers; Nurturing Innovations

STUDYING THE EFFECT OF VARIOUSPARAMETERSON DRY SLIDING WEAR BEHAVIOR
OF TC21 TITANIUM ALLOY USING TAGUCHI EXPERIMENTAL DES GN

Ali Abdelmoneim®, Ramadan N. Elshaer?, A. Sobh®& M. El-Shennawy”
L34Faculty of Engineering, Helwan University, Cairo, Egypt
®Research Scholar, Tabbin Institute for Metallurgical Sudies, Cairo, Egypt

ABSTRACT

This study investigates the effect of independent control factors of heat treatment, normal pressure and siding speed on the
dry sliding wear behavior of TC21 titanium alloy using Taguchi’s experimental design. Dry sliding wear tests were carried
out using a pin on disk testing device based on Taguchi's orthogonal arrays. Two heat treatment cycles were carried out to
produce different microstructures with different hardness and hence, different wear resistance. Using signal-to-noise ratio
and analysis of variance (ANOVA), the main controlling factors that influence the dry diding wear were determined for
this alloy. The normal pressure was the most significant control factor (~85 %) affecting the wear resistance followed by
diding speed (~8 %) and at last heat treatment (~5 %). A regression model has been developed and showed a good
prediction ability with average absolute deviation less than 10 %. SEM analysis of worn surface revealed that the abrasive
wear is the predominant mechanism under low levels of pressure and speed while adhesion and delamination mechanisms
was predominant under high pressure and speed.
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