
Cams in Engines 

Introduction to Cams in Engines 

Cams are essential components in internal combustion (IC) 

engines, playing a crucial role in controlling the timing and 

movement of engine valves. They convert rotary motion into 

reciprocating motion, allowing precise control over valve 

opening and closing. The camshaft, which houses the cams, 

ensures that fuel intake, combustion, and exhaust processes 

occur at the right time. 



1. Basics of Cam Mechanism 

1.1 What is a Cam? 

A cam is a rotating or sliding piece in a mechanical linkage that transmits 

motion to a follower. It determines the movement of the follower by its 

shape and design. In an engine, cams are mounted on the camshaft and 

push against the valve lifters to control valve movement. 

1.2 Camshaft and Its Function 

• The camshaft is a shaft with multiple cams attached to it, rotating in sync 

with the crankshaft. It is responsible for opening and closing the intake and 

exhaust valves at the correct time. 

 



1.3 Components of a Cam Mechanism 

 Cam – The rotating part that imparts motion to the follower. 

 Follower – A component that moves according to the cam profile, opening and 

closing the valves. 

 Pushrod (in some engines) – Transfers motion from the cam to the rocker arm. 

 Rocker Arm – Acts as a lever to transmit cam motion to the valves. 

 Valve Spring – Ensures the valve returns to its closed position. 

 



. Types of Cams in Engines 

2.1 Based on Cam Profile 

1. Radial Cam (Disc Cam) – The follower moves perpendicular to the cam’s 
rotating axis. 

2. Cylindrical Cam – The follower moves in a straight line along the 
camshaft’s axis. 

3. Plate Cam – A flat or disc-shaped cam with a groove that guides the 
follower. 

 



2.2 Based on Motion 

1. Rotating Cam – The cam rotates while the follower moves up and down. 

2. Translating Cam – The cam moves in a straight line while rotating to push 

the follower. 

2.3 Based on Follower Motion 

1. Radial Follower – Moves in a straight line perpendicular to the camshaft. 

2. Oscillating Follower – Rotates about a pivot instead of moving linearly. 



3. Working of Cams in an Engine 

3.1 Camshaft Rotation and Valve Timing 

 The camshaft is driven by the crankshaft through a timing belt, chain, or gears. 

 The number of cam lobes depends on the number of cylinders and valves per cylinder. 

 For a four-stroke engine, the camshaft rotates at half the speed of the crankshaft. 

3.2 Phases of Valve Operation in a Four-Stroke Engine 

1. Intake Stroke – The intake valve opens, allowing the air-fuel mixture to enter the cylinder. 

2. Compression Stroke – Both valves remain closed as the mixture is compressed. 

3. Power Stroke – The fuel ignites, pushing the piston down. 

4. Exhaust Stroke – The exhaust valve opens to expel burnt gases. 

• The camshaft controls the precise timing of these valve operations. 

 



4. Types of Camshaft Configurations 

4.1 Overhead Valve (OHV) or Pushrod Engine 

 The camshaft is located in the engine block. 

 Uses pushrods and rocker arms to operate the valves. 

 Found in older or classic American V8 engines. 

4.2 Overhead Camshaft (OHC) 

 The camshaft is located in the cylinder head. 

 Directly operates the valves without pushrods. 

 More efficient than OHV engines. 

 



4.3 Double Overhead Camshaft (DOHC) 

 Uses two camshafts per cylinder bank (one for intake, one for 

exhaust). 

Allows better performance, used in high-performance and 
modern engines 



5. Camshaft Drive Mechanisms 

5.1 Timing Belt 

 Rubber belt with teeth that synchronize the camshaft and crankshaft. 

 Lightweight and quiet but requires periodic replacement. 

5.2 Timing Chain 

 Metal chain similar to a bicycle chain. 

 More durable than belts but can be noisy. 

5.3 Timing Gears 

 Uses gears to connect the camshaft and crankshaft. 

 Found in older heavy-duty engines. 

 



6. Camshaft Timing and Variable Valve Timing (VVT) 

6.1 Importance of Correct Cam Timing 

 Proper timing ensures optimal engine performance and fuel efficiency. 

 Incorrect timing can lead to poor combustion, engine knocking, or 

damage. 

6.2 Variable Valve Timing (VVT) Systems 

• Modern engines use VVT to adjust camshaft timing based on engine load 

and speed. Some common VVT technologies include: 

 



1.Toyota VVT-i (Variable Valve Timing with intelligence) 

2.BMW VANOS (Variable Nockenwellensteuerung) 

These systems optimize power and fuel efficiency by altering 
camshaft timing dynamically 



7. Camshaft Materials and Manufacturing 

7.1 Materials Used 

 Cast Iron – Used in older engines. 

 Billet Steel – High-performance applications. 

 Forged Steel – Strong and durable for modern engines. 

7.2 Manufacturing Processes 

 Casting – Traditional method for making camshafts. 

 Machining – CNC machining ensures precision in modern engines. 

Heat Treatment – Hardens the cam surface for durability 



8. Common Camshaft Issues and Maintenance 

8.1 Common Problems 

1. Camshaft Wear – Excessive wear can lead to valve timing issues. 

2. Lobe Pitting – Caused by poor lubrication or contaminants in the oil. 

3. Timing Belt/Chain Failure – Can cause severe engine damage if broken. 

4. Incorrect Valve Timing – Leads to power loss and inefficient combustion. 

8.2 Maintenance Tips 

 Regular oil changes to keep cam lobes lubricated. 

 Timing belt/chain replacement at manufacturer-specified intervals. 

 Checking for unusual noises like ticking or rattling, which may indicate wear. 

 



9. Conclusion 

Cams and camshafts are critical for precise valve control in 
an engine. They determine how efficiently an engine 
breathes, affecting power, fuel economy, and emissions.  
 
Advancements in camshaft technology, like VVT and DOHC 
systems, continue to improve engine performance. Proper 
maintenance ensures longevity and smooth operation 


