
Flywheel ring gears are deceptively simple components, but they’re essential to every internal-
combustion engine that uses an electric starter. Here’s a clear breakdown of how they’re made 
and why they matter. 

 

🛠 How Flywheel Ring Gears Are Made 
A ring gear is the toothed steel ring mounted around the outer circumference of the engine 
flywheel. It must be strong, wear-resistant, and precisely machined so the starter motor can 
reliably crank the engine. 

1. Material Selection 

Most ring gears are made from medium-carbon alloy steel (e.g., 1045, 4140). 
Reasons: 

• Good hardenability 
• High fatigue strength 
• Can handle repeated impact from the starter pinion 

2. Forming the Gear Blank 

The gear starts as a steel bar or tube and is shaped into a ring using one of these methods: 

a. Forging (most common for high-volume production) 

• Heated steel is formed into a ring shape under pressure. 
• Produces excellent grain flow and strength. 

b. Machining from steel plate or tubing (common for low volume or aftermarket) 

• A steel ring is cut, turned on a lathe, and prepared for gear cutting. 

3. Gear Cutting 

Teeth are cut into the ring using processes such as: 

• Hobbing (most common; uses a rotating cutter) 
• Shaping (reciprocating cutter) 
• Broaching (high-speed removal of material—used in some applications) 

Gear geometry (pitch, pressure angle, tooth count) must precisely match the starter motor 
pinion. 



4. Heat Treatment 

After cutting, the gear typically undergoes: 

• Induction hardening of the teeth 
o Hard surface (for wear resistance) 
o Tough core (to absorb impacts) 

• Some gears also receive tempering to remove brittleness. 

Final tooth hardness is usually 50–60 HRC. 

5. Finishing and Assembly 

• Inner diameter is machined to an exact interference fit. 
• The ring gear is heat-shrunk onto the flywheel: 

o Gear is heated (often 200–300°C) 
o It expands and slides onto the flywheel 
o Cooling causes it to tighten firmly in place 

 

⚙ Why Flywheel Ring Gears Are Important 
1. They Allow the Engine to Start 

The ring gear provides the large toothed surface the starter motor engages during cranking. 
Without a ring gear, there is no way for the starter to spin the engine. 

2. They Transmit High Torque During Cranking 

Diesel and high-compression gasoline engines require very high torque to turn over. 
The ring gear must withstand: 

• Repeated shock loads 
• High torque from the starter pinion 
• Engagement misalignment over thousands of cycles 

3. They Ensure Reliable Engine Longevity 

A worn or damaged ring gear can cause: 

• Grinding noises 
• Starter slip 
• Failure to start 



• Damage to the starter motor 

Because the ring gear is integral to the flywheel, replacing it is labor-intensive—so durability is 
critical. 

4. They Help Maintain Engine Balance 

Ring gears add mass to the perimeter of the flywheel. 
This increases the flywheel’s: 

• Rotational inertia, smoothing the engine’s idle 
• Balancing characteristics, which are tuned for each engine 

 

🔍 Summary 
How they’re made: 
Forged or machined steel → gear cutting → heat treatment → shrink-fit to flywheel. 

Why they’re important: 
They allow the starter motor to crank the engine, handle large torque loads, contribute to 
flywheel inertia, and ensure reliable starts for the life of the engine. 

 
 


