2010 <19 axadl 28alaall (L ol sisill g L..A.'\.QJ! 4

g8 by 7 igad aladiady £ oY) S Jlasi el

*o 958l susi gl 9 FF andll A plia jee K glSial) ady Caa.d
2010/2/16 :psil s s
2010/6/3: Jsdll &
Ladal
(2024 - T3) el b o i) ASuud OISH 5l A )2 i Canll 28 8
1 Al wlaie s ) sal) LtV g 58 (e Jaluoall Jul) LAl 5 e s 05 Calgn) o
3= da s R=-1 alen) Ao it o Adaall Cilasaidl) e ke (6.76) ki
csbenl) 5 (ki) ey Al Caal sl 43 jal)
) e sl Al 05 slea) cant e e cilia i o) ya) (e il el s
O And) 33t e e jlad o) ) led A0 de gendll 5 A0l p3g] jeall Jaie
S el sleaY) sl i Al dllyg by ) e e e S s
Ghi ol pisa el da se JSG AL Giaall A Ha audld (o kil culall W)
Claleal) Lo W) iy il Al iyl e (padine galull sleaYl s o ey
pail i g2l = A5 s 7 gad gams hsaill 130 smdl) Seal (o S i s Allall 5 Akl 5
sad ke Aladl e ok s Jealilly o ks Ay o A 6l 3 e )
z el 73 gl pa g iy iy plaill 03] Alenl) il 46 jea (i el LA el (G R
O il s A e W il G Adaal) ) e cpadine D5l o) ja) &5 N
7o) zisal W) eall sl ae L) G e Al (inay s Ol LS oy ylasl)
Ol G il ae 4 lie Adead) 8 Y o sgd

b zasei ¢ asia) bl ¢ OIS jee [ P&l Cilals))

Estimation of Fatigue Life Components By Proposed
Mathematical Model

Abstract

In this study the fatigue behavior of an aluminum alloy designated 2024- T3
under constant and variable amplitude of stresses is considered. The applied load
adopted is a rotating bending one, the cross Section of the laboratory samples is
circular with a diameter of (6.74mm). All tests were carried out under a stress ratio
of R =- 1 and a room temperature condition. The study consists of two parts
experimental and theoretical. The experimental part includes carrying out
laboratory tests on two groups of specimens the first group was tested under
constant stress amplitude to establish the SN curve of the specimen's material,
while the second group was tested under variable amplitude of stress to assess the
effects of the accumulated fatigue damage. The theoreticd part of the study
includes a review of previous literature adopted to derive a theoretical and
mathematical model depending upon the variation of the stresses obtainedby
some previous theories, taking into consideration low and high stress levels, and
even post yield.
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The derived model is denoted as elastic-plastic mode for the evaluation of life
time of machinery parts. The linear theory of Miner and the theory of Elastic
Cracks Propagation are aso studied throughout the theoretical part of the study.

In order to assess the capability of the two theories with the derived modd: a
comparison is held between the experimented results and the results obtained by
applying the two theories.

It is noted that results obtained by applying the two theories are lower
(underestimates) than those obtained from the experimental study and that results
obtained by the suggested derived model are in better agreement than those

N, =

ey

obtained by the two theories.

Keywords: Fatigue life; Aluminum alloy; Mathematical model
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