Designhing and Testing Mechanical Drive Systems

Part 1: Roleplay Dialogue

Context: A Mechanical Engineer is working with a colleague to design and test
mechanical gears, bearings, and drive systems.

Characters:
. Liam (Mechanical Engineer)

. Emma (Colleague)

Liam: We’ve finalized the gear design, but we need to optimize the gear ratio
for efficiency.

Emma: Right. If we reduce the ratio slightly, we can improve torque without
sacrificing too much speed.

Liam: Agreed. | also checked the ball bearings, and they need to handle
higher loads to reduce wear.

Emma: That makes sense. Have you considered the friction coefficient? If it’s
too high, it could impact energy efficiency.

Liam: Exactly. I’'m looking into a different material to reduce friction while
maintaining durability.

Emma: Good. We should also test the torque transfer under different load
conditions to ensure smooth operation.

Liam: | was thinking the same. If the torque fluctuates too much, we might
need to adjust the tooth profile of the gears.

Emma: We should run simulations before making physical prototypes. That’ll
help us catch potential failures early.

Liam: Agreed. | also want to refine the lubrication system to minimize heat
buildup and prevent premature wear.

Emma: Perfect. Let’s gather the test data and make final adjustments before



moving to production.
Liam: Sounds like a plan. Let’s get started on the simulations now.

Part 2: Comprehension Questions

1. What does Liam want to optimize in the gear design?
o (A) The gear diameter
o (B) The gear material
o (C) The gear ratio
o (D) The number of gear teeth

2. Why does Emma mention the friction coefficient?
o (A) To increase the speed of the gears
o (B) To reduce energy loss
o (C) To strengthen the bearings
o (D) To change the gear shape

3. What issue could arise if the torque fluctuates too much?
o (A)Increased energy efficiency
o (B) Geartooth misalignment
o (C) Faster rotation speed
o (D) Higher power output

4. What does Liam want to refine to prevent heat buildup?
o (A) The gear teeth shape
o (B) The bearing size
o (C) The motor speed

o (D) The lubrication system



Part 3: Key Vocabulary with Definitions in Japanese

Gearratio- ¥ 7 [t

Ball bearings—- K — VX7 U v 7
Friction coefficient - FE{ {2 %
Torque transfer- bt )\ 7 {5E

Lubrication system - s~ X 7 4

Part 4: Answer Key

1. What does Liam want to optimize in the gear design?

2. Why does Emma mention the friction coefficient?

3. What issue could arise if the torque fluctuates too much?

4. What does Liam want to refine to prevent heat buildup?

(C) The gear ratio

(B) To reduce energy loss

(B) Gear tooth misalignment

(D) The lubrication system



