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1. Literature review on designs and materials adopted for brake 
discs.

2. Geometric modelling of brake disc on CATIA V5

3. CFD preprossessing and Enclosure formation

4. Grid formation and mesh refinement

5. Initial and boundary conditions

6. Flow model selection and initialiazation

7. Contour plots

8. Static structural and thermal analysis

9. Evaluation of results
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Mechanical Units of 

measure 

SI 

Density Kg/m3 1600 

Elastic modulus Pa 7e+10 

Poisson’s ratio - 0.1 

Ultimate Compressive 

strength 

Pa 1.9e+8 

Maximum use 

temperature (no load) 

°c 1750 

Thermal conductivity W/mK 8 

Specific heat J/gK 1.123 



  

𝑉2 = 𝑢2 + 2𝑎𝑠

𝐹𝑏 = 0.7 ∗ 𝑀 ∗ 𝑎𝐹𝑏 = 2821.79 𝑁
𝑇𝑏 =  𝐹𝑏 ∗ 𝑅𝑇𝑏 = 397.312 𝑁𝑚

𝑄 =  𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦𝐵𝑟𝑎𝑘𝑖𝑛𝑔 𝑇𝑖𝑚𝑒𝑄 = 14002.102 𝑊

𝑃𝑏 = 𝐵𝑟𝑎𝑘𝑒 𝐹𝑜𝑟𝑐𝑒𝑃𝑎𝑑 𝐴𝑟𝑒𝑎𝑃𝑏 = 0.5643 𝑀𝑃𝑎

According to Newton’s law of motion,𝑉2 = 𝑢2 + 2𝑎𝑠

 

 

 

 

 

 

 

 

Mechanical Units of 

measure 

Al 

alloy 

Mg 

Alloy 

Density Kg/m3 2770 1800 

Elastic modulus Pa 7.1e+10 4.5e+10 

Yield strength Pa 2.8e+08 1.93e+08 

Poisson’s ratio - 0.33 0.35 

Compressive 

yield strength 

Pa 2.8e+08 1.93e+08 

Thermal 

Thermal 

conductivity 

W/mK 171 156 

Specific heat J/KgK 875 1024 



  

 

 

 

 

 

 

 

𝐻𝑒𝑎𝑡 𝐹𝑙𝑜𝑤 𝑓𝑜𝑟 𝑠𝑖𝑛𝑔𝑙𝑒 𝑑𝑖𝑠𝑐𝑃𝑎𝑑 𝑎𝑟𝑒𝑎 𝑜𝑟 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑎𝑟𝑒𝑎

 

  

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Specifications Values 

Outer diameter of Disc (mm) 280 

Inner diameter of Disc (mm) 100 

Thickness of Disc (mm) 3 

Thickness of brake pad (mm) 6 

No. of clamp holes 6 

Diameter of clamp holes (mm) 8 

Pad brake area (mm2) 5026.548 

Weight of the vehicle (kg) 230 

Speed of the vehicle (Km/hr) 100 

Stopping Distance (m) 22 



  

 

 

 

 

  

       

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

            

 Disc 1 Disc 2 

No. of elements 53860 for fine 

53454 for coarse 

47291 for fine 

46545 for coarse 

No. of nodes 94307 for fine 

93876 for coarse 

84698 for fine 

83864 for coarse 



  

 

 

 
 

 
 

            

          

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 
 

 
 

   

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

            

            

     

 



  

 

 

 
 

 
 




 
 

 
 



            

            

     

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

   

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

            

            

           

 

Material Aluminum Alloy Magnesium Alloy 

Deformation (mm) 5.75E-05 9.02E-05 

Factor of safety 4.46 3.083 

Material Aluminum Alloy Magnesium Alloy 

Deformation (mm) 4.629E-05 7.29E-05 

Factor of safety 4.96 3.414 

Material Aluminum Alloy Magnesium Alloy 

Max. Temperature 

(ᵒ C) 

523.93 530.33 

Material Aluminum Alloy Magnesium Alloy 

Max. 

Temperature (ᵒ C) 

583.32 509.06 
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