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ABSTRACT 
 

 

 general investigation was done in the present work to study the effect of 

the residual stresses on the fatigue behavior for 2024 aluminum alloy. 

       The residual stresses were introduced from different sources (heat treatment,   

pre-strain, and welding) and measured by X-Ray diffraction. All the test specimens 

were treated by annealing before any test. 

      

 For heat treatment, groups were heated to (420, 450, 480, and 510) oC up 30 

min, then quenched in water (at room temperature), and followed by natural aging 

(stayed at room temperature for seven days(. After heat treatment at 510 oC, an 85.6 

MPa compressive residual stress has been introduced, leading to improve the 

mechanical properties (yield stress, ultimate stress, and hardness) by (45.83%, 

42.53%, and 72.88%), respectively, while the elongation was decreased by (40%). 

The fatigue strength at 106 for this alloy was improved by (61.03%) as compared with 

the same alloy as received. 

 

          For pre strain, groups were loaded to (265, 290, 315 and 340) MPa by a tensile 

testing machine. All these loads were between the yield and ultimate strengths. When 

loaded to 340 MPa, a compressive residual stress of 62.448 MPa was generated, 

which leads to improve the fatigue strength by (46.453%), while for welding series, 

the fatigue strength decreased by (23.452%) due to the 76.9345 MPa of residual 

stress with using arc welding in width direction. 

          

A finite element model was used to compare and satisfy the results of (fatigue 

life, deflection, and stress) at any load. The comparison exhibits that the error is not 

more than 13% between the experimental results and numerical analysis, These errors 

due to the condition of expermental work were not exact and can not be controlled at 

this condition, such as the environment, equipments, and surface finishing. 
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 الخلاصة

 .(2024علمممل همممللال دسبممم ا سممممم )ت د س  يممملا   تمممي هممما بممم د دسة مممي  الادهمممت تمممبقية د   ممم اد  دس  ة  مممت      

د   مم اد  دس  ة  ممت   نممص دممم دلمم الا دم ل ممت  د,مم د    ةدلاقممتل د  ,مم ا دممممس بدسل مم  ( بدس مما ت مم     ةق ممت 

 .قمل دي دخ ة لاسل لديم   ش,ت دسمي  ت.    ع عي    د خ ة لا ت ,ةض يلاا د

 

( اق  ممت 30   ممد س ( الا ممت همميلي قت510ل 480ل 450ل 420  إسمملدنمم د ع دس ,مم د   دس ةدلاقممت هممم ص دن         

ل (أيم  تةكمص جدلا مت  مةدلا  دسمةهمت سممة,ت  بب,د ذسم  خ مد    س م د جدلا مت  مةدلا  دسمةهمت د ملاعمت  م س , يس دس م ,ما 

 إسمل بأا  MPa 85.6تبملان الا ت هميلي قت  510دس , دلت دس ةدلاقت ع د  ,د  دسضم  تق  ت د    اد  دس  ة  ت 

ل 42.53ل %45.83 %   ممممددلا ل دسلمممم ا ( إ  مممم ا أقلمممملدسمضمممملا ل  إ  مممم ات ممممميم دسملمممم ان دس  )   ) ممممت  

لا  س م   دسممم )ت ت  مممم ابلا  610د (. د  بدممت دسبم ا ع م40بت مل د هم   ست    مددلا  % علمل دس ملادسا (%72.88

 (   س   لا ت دع دسمم )ت    س    دس م ل ت. 61.03   ددلا  %

      

( جلادهممم ت   ممم   265ل 290ل 315ل MPa  340 أ  ممم اتمممي تممممل   دنممم د ع د   ,ممم    دس ممممة ت ع مممد ب       

دمممم  MPa 62.448همممممص تلاسيمممد ب  إ  ممم ا أعظممميجممميم    مممت دسمضممملا  ب بممما  دلأ  ممم ابممم      مممع  دخ ةممم لا دس مممد

ل (46.453يم د  بدمت دسبم ا    ممددلا  %ت مم إسمل بأا  MPa 340ع مد تممل   دسضمم  ت د   م اد  دس  ة  مت 

د   م اد  دمم  MPa 76.9345 (    نمت23.452د  بدت دسبم ا ت مل    مددلا  %هبن دن د ع دسل   ل ها  جي   

 ع د س    دس ن لاعت   ةق ت دس لا  دسب ةب اا.دس ديت دس  ة  ت 

ع د  د د    ا ب دس  لا ع ة دسب ال  دس   لا ت ها بإ ةددسل   س تي ده مدد  طةق ت دس,  صة دس  دا           

ل ب   د خ  د  ممب دس,دايدس  ليل جيم دسن  ب دس, لا ب % 13   ي ن ب  دسم بن د ددلا ب د  بب    ل أي

ل دثل دسميئتل د     ل د    د   دسظةبفظةبف دسن  ب دس, لا تبلان غية دظملاطت ب  ي )م دسم  ة  علل ب 

 .دسم  ا


