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Developing a computational simulation for Laser-

based powder bed fusion process using finite 

element heat transfer model is very complex and 

challenging.  The aim of this study is to develop a 

heat transfer model by manipulating the liquid 

thermal conductivity with uniform and directional 

correction factor. For this investigations, ANSYS 

Parametric Design Language (APDL) codes for 

simulating single-layer single-track deposition of 

Ti-6Al-4V material were developed. For constant 

correction, factor width become wider, and depth 

become shallower. While for directional 

correction factor, melt pool depth gets deeper.   
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• Constant correction factor tends to increase 
width and decrease the depth of melt pool 
therefore this can incorporate Marangoni 
convection phenomenon. 
 

• Directional correction factor (i.e., different 
correction factor value in z-direction) tends 
to decrease width but increase depth. 
Therefore, this can incorporate recoil 
pressure phenomenon. 

Conclusion 

Introduction 

• Correction factor approach can be used to 

incorporate the fluid phenomenon in the 

melt pool dynamics of laser-based powder 

bed fusion process. 

• Heat transfer model can be developed with 

the complex phenomenon of melt pool 

dynamics of laser-based powder bed fusion 

process. 

•  

Discussion Results 

Simulation Model  

3D-Heat conduction model: 

𝜕𝐻

𝜕𝑡
= 𝛻 ∙ [𝐾 𝛻𝑇] 

Heat source model:  

𝑞 =  
2𝐴𝑃

𝜋𝑅2
𝑒𝑥𝑝

(
−2(𝑥2+𝑦2)

𝑅2 )
                       

References 
[1] Nikam et al. (2021) A simplified thermal approximation method to include the 

effects of Marangoni convection in the melt pools of processes that involve moving 

point heat sources. NHT-A:Applications, 79(7), 537-552. 

[2] Khairallah et al., (2016) Laser powder-bed fusion additive manufacturing: Physics 

of complex melt flow and formation mechanisms of pores, spatter, and denudation 

zones. Acta Materialia, 108, 36-45. 

Saad 


