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Fig 1: Laser Metal Deposition Machine [27] 

2.0. RESULTS AND DISCUSSION 
 

2.1. Numerical Modelling 
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1. Convection and radiations heat losses were not considered 

in this model. 

2. The type of flow assumed in this model is incompressible 

and laminar. The flow follows the Newtonian law. 

3. 90 degrees angle position was made between the laser 

beam and the base titanium alloy. The movement of the 

laser beam was done in the z-direction. 

4. Homogeneity of the base titanium alloy and the powder 

reinforcements are intact and isotropic. 

5. The materials thermo-physical properties came alive by 

inducement of the temperature. 
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2.2. Mesh Generation and Geometric Model 
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Fig 2: The Mesh System  
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Fig 3: Temperature Distribution on the Base Titanium Alloy 

at 295 K. 

 

 
Fig 4: The Mesh Quality at High Temperature  
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Fig 5: The Contour Plot of Temperature Distribution Results 

at the Starting Point  

 
Fig 6: The Contour Plot of Temperature Distribution Results 

at the End of the Substrate  
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Fig 7: The Contour Plot of Temperature Distribution nearly 

the middle of the Substrate 
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Fig 8: SEM Image of Sample 1 with effect of Temperature 

Distribution 
 

 
Fig 9: SEM Image of Sample 5 with effect of Temperature 

Distribution 
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Fig 10: SEM Image of Sample 3 with effect of Temperature 

Distribution 
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3.CONCLUSIONS 
 

The inducement of thermal history during the laser metal 

deposition process activates the alpha and beta transformation 

from the alpha microstructure initiated in the beginning. The 

morphologies of the distinct grain undergone evolution and 

growth and led to the stabilized alpha and beta structures as the 

structures undergo decrease and increase.  Evolution of the 

microstructure is greatly affected by the distance between the 

laser nozzle tip and the base titanium alloy surface by creating 

a molten pool on the base alloy. The molten pool is also 

influenced by the scanning velocity and the reinforcement 

powder feed rate. This in turn enhance the microstructures. The 

rate of cooling imparts on the space between the dendritic 

arms. The more the space, the more the influence on the 
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