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Abstract
An automotive brake rotor material has noticeable properties where, the gray cast iron is superior for that application. In this work, a detailed description of the process of improving mechanical properties and thermal conductivity for the brake rotor material that made from a gray cast iron type (A according to ASTM A247). The study accompanied with a full description of the microstructure evolution in each step of heat treatments that followed. It is found that, the quenching followed by a tempering process at 500°C can give a better UTS, and elongation at the same numbers of hardness. Thermal conductivity which is the prime requirements in brake rotor applications also improved according to the microstructure evolution. 
ملخص ألبحث

 تتميز مادة دولاب ألبريك بخواص متميزة حيث يصنع هذا ألجزء من مادة حديد ألصب ألرمادي في كثير من أنواع السيارات, حيث يوضح ألبحث ألحالي وصفا مفصلا لعملية تحسين ألخواص ألميكانيكية و معامل ألتوصيل ألحراري لمادة دولاب ألبريك ألمصنوعة من مادة حديد ألصب ألرمادي نوع (    (according to ASTM A247وقد صاحب الدراسة مراقبة حثيثة لتطور ألبنية ألمجهريه ألتي تظهر بعد خطوات ألتعامل ألحراري. وقد وجد بأن تقسية ألسبيكة ومراجعتها بدرجة حرارة  500°م يعطي مقاومة شد,  واستطالة جيدة عند نفس أرقام الصلادة الناتجة. كذلك معامل التوصيل الحراري تم تحسينه طبقا ألى ألتغير في البنية ألمجهريه حيث يمثل ألتوصيل ألحراري أحد أهم متطلبات عمل دولاب ألبريك في ألمركبات.  

1. Theoretical Background:

          An important part of automobile safety is the braking system. The stopping capability of disc brake rotor is affected by the rate at which heat is dissipated due to the forced convection and the thermal capacity of the rotor. [Lissa Wallis, 2002 ]. Now, these  requirements are found extensively in gray cast iron that could be improved mechanically to withstand the thermal and mechanical loading that present in the working of brake rotor.         

         Until recently, cast irons have been categorized according to the distribution of their respective graphite phase as typified by the specification of ASTM A247. In view of the researchers [C.R. looper, 1981 & T. AIP, 2002] that have shown cast iron structures to be much more complex than thought originally, there is a growing concern to amend  the specifications used in order to take into consideration the newly observed morphologies. In gray cast iron, for instance, a variety of graphite shapes and distributions add to the complexity.

           T. AIp et al. [T. AIP, 2002], proved that, the mechanical properties is a function of both the matrix and graphite forms and also they found that the changing in the matrix from ferrite-pearliteic to bainitic-martensitic type results in effects similar to those experienced in steels containing these phases respectively. The present paper coming to attempt the knowledge about the relation between the produced microstructure from a traditional series of heat treatments and the mechanical properties and thermal properties that are crucial in design and manufacturing of an automotive rotor brake.
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