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ABSTRACT 

 

Designing and analyzing the strength of materials in the reactor tank 

structure and reactor pipes are important steps to ensure the safety and reliability 

of the system. This study aims to analyze the structural stress in the reactor tank 

material and reactor pipes using two software, namely Autodesk Inventor for 3D 

mechanical simulation and Hexagon Caesar II for pipe stress analysis. The 

research method involved geometric modeling of the reactor tank and reactor pipes 

using Autodesk Inventor, followed by finite element analysis (FEA) to determine the 

stress distribution in the structures. Furthermore, thermal and mechanical stress 

analysis of the piping system was performed using Hexagon Caesar II to identify 

potential failures due to operating loads. The analyzed parameters include 

maximum stress, deformation, and material safety factor. The results showed that 

the combination of both software provided complementary results in identifying 

stress distribution and potential damage to the structure, namely the analysis of the 

reactor tank showed Von Mises with a result of : 137.357 MPa, which is still below 

the yield stress of the material (σy = 205 MPa), and for the analysis on the reactor 

pipe shows Von Mises with a result of  (90.631 Mpa), well below the yield stress 

limit of the material (140 MPa). 

Keywords : Structural Stress Analysis, Reactor Tank, Reactor Pipe 
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