
Performing Stress Analysis for Mechanical Components 

Part 1: Roleplay Dialogue 

Characters: 

• Daniel – Mechanical Engineer 

• Lisa – Senior Engineer 

Daniel: Lisa, I’m running simulations on the new gear assembly. I want to 
make sure the stress-strain curve stays within safe limits. 

Lisa: That’s important. Have you considered fatigue testing? Repeated stress 
over time can weaken the material. 

Daniel: Good point. I checked the yield strength, but I still need to verify how 
long it holds up under cyclic loading. 

Lisa: You should also account for thermal expansion, especially if this 
component is exposed to high temperatures. 

Daniel: Right. If the material expands too much, it could cause misalignment 
or excessive elastic deformation. 

Lisa: Exactly. Even small deformations could affect the overall performance of 
the system. 

Daniel: I’ll run additional simulations and compare different material 
properties to find the best option. 

Lisa: That’s a smart approach. Let’s review the results together once you have 
them. 

Daniel: Sounds good. I’ll make sure to include both static and dynamic load 
conditions in the tests. 

Lisa: Perfect. That will give us a complete picture of the component’s 
durability. 

 



Part 2: Comprehension Questions 

1. What is Daniel trying to verify in his simulations? 

o (A) The visual appearance of the component 

o (B) The production cost 

o (C) The stress-strain curve and material durability 

o (D) The efficiency of the assembly process 

2. Why is fatigue testing important? 

o (A) It makes the material softer over time 

o (B) It determines how a material holds up under repeated stress 

o (C) It tests the color stability of materials 

o (D) It ensures the material won’t fail after long-term use 

3. What issue can thermal expansion cause? 

o (A) Improved strength of the material 

o (B) Faster production times 

o (C) Misalignment or excessive deformation 

o (D) Lowering the component’s weight 

4. Why does Lisa emphasize elastic deformation? 

o (A) It makes the material harder 

o (B) It improves machine efficiency 

o (C) It reduces friction in the system 

o (D) It can affect the overall performance of the component 

 

Part 3: Vocabulary List 



• Stress-strain curve (応力-ひずみ曲線) – A graph showing how a material 

deforms under stress. 

• Fatigue testing (疲労試験) – A test to measure how long a material lasts 

under repeated loading. 

• Yield strength (降伏強度) – The maximum stress a material can 

withstand before it permanently deforms. 

• Thermal expansion (熱膨張) – The tendency of materials to expand when 

exposed to heat. 

• Elastic deformation (弾性変形) – Temporary shape changes in a material 

that disappear when the load is removed. 

 

Part 4: Answer Key 

1. What is Daniel trying to verify in his simulations? 

     (C) The stress-strain curve and material durability 

2. Why is fatigue testing important? 

     (D) It ensures the material won’t fail after long-term use 

3. What issue can thermal expansion cause? 

     (C) Misalignment or excessive deformation 

4. Why does Lisa emphasize elastic deformation? 

     (D) It can affect the overall performance of the component 

 


