
Designing Mechanical Components and Systems 

Part 1: Roleplay Dialogue 

Characters: 

• Ethan – Mechanical Engineer 

• Sophia – Senior Engineer 

Ethan: Sophia, I’ve been working on the component design for the new 
robotic arm. I want to make sure the materials and structure are optimized. 

Sophia: That’s great! Have you considered the kinematics? The movement 
needs to be smooth and precise to meet operational standards. 

Ethan: I have, but I’m still finalizing the actuators. I need to balance power 
efficiency and speed. 

Sophia: Good point. The selection of machine elements like bearings and 
gears will also impact the system’s durability. 

Ethan: Exactly. I’ve been refining the CAD modeling to ensure all components 
fit together seamlessly before prototyping. 

Sophia: That’s a solid approach. A detailed CAD model helps identify 
potential design flaws early. 

Ethan: Do you think we should run a motion simulation to test the full range of 
movement? 

Sophia: Definitely. It will validate the kinematics and ensure the actuators 
perform as expected. 

Ethan: I’ll integrate those tests and update the model accordingly. 

Sophia: Sounds good. Let’s review everything together once you have the 
revised version. 

 

Part 2: Comprehension Questions 



1. What aspect of the design is Ethan optimizing? 

o (A) Electrical wiring 

o (B) Software programming 

o (C) Materials and structure 

o (D) Supply chain management 

2. What does Sophia suggest testing in a motion simulation? 

o (A) The color of the components 

o (B) The cost efficiency 

o (C) The kinematics and actuator performance 

o (D) The packaging design 

3. How does CAD modeling help in mechanical design? 

o (A) It reduces the need for engineers 

o (B) It speeds up mass production 

o (C) It helps identify design flaws early 

o (D) It eliminates the need for testing 

4. What is one factor that affects the system’s durability? 

o (A) The team’s working hours 

o (B) The software used in production 

o (C) The choice of materials for the packaging 

o (D) The selection of machine elements like bearings and gears 

 

Part 3: Vocabulary List 



• Component design (部品設計) – The process of creating individual 

mechanical parts for a system. 

• Kinematics (運動学) – The study of motion without considering forces. 

• Actuators (アクチュエーター) – Devices that convert energy into 

mechanical movement. 

• Machine elements (機械要素) – Fundamental parts such as gears, 

bearings, and fasteners used in machines. 

• CAD modeling (CADモデリング) – The use of computer-aided design 

software to create digital representations of mechanical systems. 

 

Part 4: Answer Key 

1. What aspect of the design is Ethan optimizing? 

     (C) Materials and structure 

2. What does Sophia suggest testing in a motion simulation? 

     (C) The kinematics and actuator performance 

3. How does CAD modeling help in mechanical design? 

     (C) It helps identify design flaws early 

4. What is one factor that affects the system’s durability? 

     (D) The selection of machine elements like bearings and gears 

 


