
Simulating Mechanical Performance Using Finite Element 
Analysis (FEA) 

Part 1: Roleplay Dialogue 

Context: A Mechanical Engineer is using finite element analysis (FEA) to 
simulate mechanical performance under various conditions with a colleague. 

Characters: 

• Emma (Mechanical Engineer) 

• Jake (Colleague) 

 

Emma: We need to finalize the FEA model. Have you set up the boundary 
conditions for the simulation? 
Jake: Not yet. I was reviewing the meshing technique. If the mesh is too 
coarse, it might affect accuracy. 
Emma: That’s true. But if it's too fine, it will increase computational time. We 
need a balance for static and dynamic loads. 
Jake: Agreed. Also, should we apply nonlinear material properties for better 
failure prediction? 
Emma: Yes, that will help. Let’s run a preliminary computational modeling 
test and refine it from there. 

Jake: I’ll configure the load conditions. What values should we set for 
maximum stress? 
Emma: Let’s use the data from our last prototype test and apply a safety factor 
of 1.5. 
Jake: That makes sense. We should also check the deformation results after 
running the analysis. 
Emma: Good point. If the displacement is too high, we might need to reinforce 
the design. 



Jake: Agreed. I’ll start the simulation now. We’ll review the results once it’s 
completed. 

 

Part 2: Comprehension Questions 

1. What aspect of the FEA model was Jake reviewing? 

o (A) Material selection 

o (B) Meshing technique 

o (C) Structural blueprint 

o (D) Safety regulations 

2. Why does Emma suggest applying nonlinear material properties? 

o (A) To simplify the simulation 

o (B) To speed up the computation 

o (C) To improve failure prediction 

o (D) To increase mesh density 

3. What does Jake plan to check after running the simulation? 

o (A) Deformation results 

o (B) Manufacturing costs 

o (C) Supplier availability 

o (D) Worker safety 

4. What is Emma’s recommended safety factor for stress testing? 

o (A) 2.0 

o (B) 1.2 

o (C) 3.5 

o (D) 1.5 



 

Part 3: Key Vocabulary with Definitions in Japanese 

• Computational modeling – 計算モデリング 

• Boundary conditions – 境界条件 

• Meshing technique – メッシュ技術 

• Static and dynamic loads – 静的および動的荷重 

• Failure prediction – 破損予測 

 

Part 4: Answer Key 

1. What aspect of the FEA model was Jake reviewing? 

     (B) Meshing technique 

2. Why does Emma suggest applying nonlinear material properties? 

     (C) To improve failure prediction 

3. What does Jake plan to check after running the simulation? 

     (A) Deformation results 

4. What is Emma’s recommended safety factor for stress testing? 

     (D) 1.5 

 


