
How to Choose Camshafts & Time Them for
Maximum Power: A Comprehensive Guide
Camshafts are critical components in an engine that play a significant role
in determining the engine's power output. By understanding how camshafts
work and how to choose and time them properly, you can optimize your
engine's performance and achieve the desired power and speed. This
article will provide a comprehensive guide to choosing and timing
camshafts for maximum power, whether you're a seasoned mechanic or an
enthusiast looking to enhance your car's power.
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What are Camshafts?

Camshafts are rotating shafts located in the engine cylinder head that
control the opening and closing of the intake and exhaust valves. They are
driven by the crankshaft through a timing belt or chain and have a series of
lobes or cams that interact with the valve lifters. As the camshaft rotates,
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the lobes push against the lifters, causing the valves to open and close at
precise intervals.

Types of Camshafts

There are several different types of camshafts available, each with its own
unique characteristics and effects on engine performance. The main types
of camshafts include:

Stock camshafts: These are the camshafts that come standard in
most production vehicles. They are designed to provide a balance of
power, fuel economy, and emissions control.
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Performance camshafts: These camshafts are designed to increase
engine power output by altering the valve timing and duration. They
typically have higher lift and longer duration than stock camshafts,
which allows for more air and fuel to enter the cylinders.

Racing camshafts: These camshafts are designed for use in racing
engines and provide the highest levels of power output. They have the
most aggressive lift and duration profiles and are typically used in
conjunction with other performance modifications, such as high-
compression pistons and ported heads.

Choosing the Right Camshaft

Choosing the right camshaft for your engine depends on several factors,
including the engine's displacement, compression ratio, head design, and
intended use. It's important to consider the following when selecting a
camshaft:

Valve lift: Valve lift refers to the maximum distance that the valve
opens. Higher lift camshafts allow for more air and fuel to enter the
cylinders, but they can also put more stress on the valve train and
require stronger valve springs.

Valve duration: Valve duration refers to the amount of time that the
valves are open during each combustion cycle. Longer duration
camshafts allow for more air and fuel to enter the cylinders, but they
can also reduce low-end torque.

Valve timing: Valve timing refers to the relationship between the
opening and closing of the intake and exhaust valves. Different valve
timing events can affect engine performance in different ways.



It's recommended to consult with an experienced engine builder or
camshaft manufacturer to determine the best camshaft for your specific
application. They can help you select a camshaft that will provide the
desired performance gains while maintaining reliability.

Timing the Camshaft

Once you have selected the right camshaft, it's important to time it properly
to ensure optimal engine performance. Camshaft timing refers to the
relationship between the position of the camshaft and the crankshaft.
Proper timing is critical for ensuring that the valves open and close at the
correct time during each combustion cycle.

To time the camshaft, you'll need to follow the manufacturer's instructions
for your specific engine. Generally, the process involves aligning timing
marks on the camshaft and crankshaft. It's important to use a timing light or
dial indicator to ensure accurate timing.



Timing a camshaft using a timing light to ensure accurate timing.

Benefits of Proper Camshaft Selection and Timing

Proper camshaft selection and timing can provide significant benefits for
your engine, including:

Increased power output

Improved fuel economy

Reduced emissions

Smoother idle
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Enhanced throttle response

Camshafts are critical components that play a major role in determining an
engine's power output and performance. By understanding how camshafts
work, how to choose the right camshaft for your application, and how to
time it properly, you can optimize your engine's performance and achieve
the desired power and speed gains. Whether you're a seasoned mechanic
or a car enthusiast looking to enhance your vehicle's power, this guide will
provide you with the necessary knowledge and guidance.
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