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ABSTRACT 

  

Combat armored vehicles contribute significantly in military forces, they 

performed general or specified mission and support all war fighting 

function.WMZ551B is armored personnel carrier.  The movable joint in a 

steering system is one of the main parts used to attain stability and steady 

movement of the vehicle. A repeated failure is detected in the steering 

mechanism at the movable joint of armored vehicle. The transmission 

system of the vehicle consists of several components which sometimes 

encounter unfortunate failures. Some of this failure may cause by the 

manufacturing and design faults, material faults, maintenance faults as 

well as user originated faults. The work in this research is carried out to 

investigate the failure mechanism and cause of the failed part of the 

movable joint. The work dealt with two steps. First part involves the 

experimental process, including the metallurgical analysis and 

mechanical testing to find out the properties of the material and identify 

the fracture mechanism. While second part involves stress analytical 

analysis to determine the combined stresses affecting the failure part. The 

chemical tests for the steering movable joint shows that the joint part has 

low carbon content of (0.208%) and higher content of chromium 

(0.873%) results in adherent, stable chromium oxide for corrosion 

resisting property of the material. Rockwell hardness test is conducted at 

the specimen and the results shows that the specimen has a surface 

hardening with 60 HRC at the outside surface and around 16 HRC at the 

cross section area. Examination of the fractured surface with SEM 

machine revealed a combination of ductile and brittle overload (dimpled 

rupture and cleavage) fracture with no indications of progressive crack 

growth via fatigue noticed. This transition in fracture morphology 

coincided with the change in properties of the material. 
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ةتجريذ  

 
 

ّٖا أاىؼشتاخ اىقراىيح اىَذسػح راخ إَٔيح اػرثاسيح في اىق٘اخ اىؼسنشيح,ار 

اىقراىيح ىَا ذرَيض تٔ ٍِ  ذؤدي اىَٖاً اىؼاٍح ٗاىخاصح ٗذذػٌ مافح اىؼَيياخ

اىَفصو  ( ٕي ػثاسج ػِ ّاقيح جْ٘د ٍذسػح.WMZ551Bخصائص. اىْاقيح )

ٗسا اساسيا في شئيسيح ٗييؼة داىَرحشك في ّظاً الإّؼطاف  ٕ٘ ٍِ الأجضاء اى

ْٕاىل ػَيياخ مسش ٍرنشسج ذحذز في ػَيياخ الإذضاُ ٗاىحشمح اىَحنَح ىيؼجو. 

. يحر٘ي ّظاً ّقو اىحشمح في اىجضء ٍِ ّظاً الإّؼطاف في اىؼشتاخ اىَذسػحٕزا 

اىَذسػح ػيي ػذج ٍنّ٘اخ ذرؼشض في تؼط الأحياُ ىلأػطاه, تؼط ٍِ ٕزٓ 

ػلاٗج ػيي    اىَسرخذٍح  ء اىرصَيٌ ٗاىرصْيغ , اىَ٘ادز تسثة أخطاالأػطاه ذحذ

اىَخططح. ىَؼشفح اسثاب َّٗظ  ػذً اجشاء  ػَيياخ اىصياّح الإسرخذاً ٗ ٘ءس

حيس  ذْاٗه اىجضء الأٗه  ػيي ٍح٘سيِ  ٍْٖجيح اىثحساىنسش ىيَفصو , اسذنضخ 

ساخ خرثااجشاء اىرجاسب اىَؼَييح ٗاىري شَيد ذحييو ٍيراى٘سجيا اىَ٘اد ٗالإ

خش اىَيناّينيح ىَؼشفح خ٘اص اىَادج ٗىرحذيذ َّظ اىنسش, تيَْا ذْاٗه اىجضء الأ

ىيَفصو  يظٖش اىرحييو اىنيَيائأ اىَفصو . جٖاداخ اىَخريفح اىري ذؤشش فيذحييو الإ

ػلاٗج ػيي اسذفاع طفيف في ّسثح  (%2.0..) اُ ّسثح اىنشتُ٘ ٍْخضح

سقيقح ٍِ أٗمسيذ اىنشًٗ اىري ذحسِ   اىزي يساػذ في ذن٘يِ طثقح  %(0.0..)اىنشًٗ

إخرثاس سٗم٘يو ىيصلادج  اىري أجشيد ىيؼيْح اظٖش اُ  .ٍِ ٍقاٍٗح اىرأمو ىيَؼذُ 

 ((HRC 60في اىصلادج حيس أّٖا ٍشذفؼح جذا ػيي اىسطح اىخاسجي ْٕاىل ذثايِ 

اىنسش  ت٘اسطح اىَجٖش اىَاسح  اخرثاس سطح . (HRC 16)ٍْٗخفضح داخو اىَقطغ

اىْريجح  ٍَا يؼضص ّٗي اظٖش ٕزا اىرح٘ه في َّظ اىنسش ٍِ قصف اىي ىذُ ىنرشالإ

 .حصيح ت٘اسطح إخرثاس اىصلادجاىَر
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