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The timing drive is a crucial component of an internal combustion 

engine responsible for controlling the opening and closing of valves.  

There are several types of timing belt drives available, including belt 

and chain drives, and drive combination. Each type has its unique fea-

tures, advantages, and disadvantages you need to consider while choos-

ing the most suitable option based on specific requirements and operat-

ing conditions. 

The belt drive for the timing system consists of a belt, pulleys, and a 

tensioner. The belt is typically made of rubber with textile inserts or steel 

reinforcement.  

Belt drives are easier to install and maintain compared to other drive 

types. They provide smoother and quieter operation of the timing sys-

tem, which is essential for driver and passenger comfort. These belts are 

less expensive to manufacture and replace compared to chains.  

However, the belt drive also has some drawbacks. It has limited 

strength compared to chains and may require more frequent replacement. 

Besides, under high loads or improper installation, the belt may slip on 

the pulleys, leading to timing system failure. 

The chain drive for the timing system consists of a chain, sprockets, 

guides, and a tensioner. The chain is usually made of special steel, 

providing strength and durability. Chain drives are highly resistant to 

wear and can last longer than belt drives. They can transmit high torque 

and ensure precise valve control even under extreme conditions.  

However, the chain drives also have some drawbacks. They require a 

more complex tensioning and lubrication system, which may result in 

additional maintenance costs.  

Chain drives are typically heavier compared to belt drives, which can 

negatively impact the overall engine weight and vehicle efficiency. Be-
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sides, they can generate more noise and vibrations compared to belt 

drives. 

The drive combination for the timing system is a combination of belt 

and chain drives. In this configuration, the belt is used to transmit power 

from the crankshaft to the camshaft, while the chain is used to transmit 

power from the camshaft to the valves.  

The drive combination combines the advantages of both types of 

drives: enhanced reliability and quieter operation. The drive combination 

is often more reliable as the belt and chain work in a complementary 

manner, ensuring stable power transmission.  

The use of a belt in the drive combination helps reduce noise and vi-

brations.  

However, the drive combination has some drawbacks: 

- more complex design. The drive combination requires a more 

complex tensioning and lubrication system since it involves two types of 

drives. 

- higher costs. The drive combination may be more expensive in 

terms of production and maintenance compared to individual belt or 

chain drives [1]. 

The choice between belt and chain drives, and drive combination for 

the timing system depends on various factors, including requirements for 

reliability, durability, noise, costs, and operating conditions.  

Belt drives are typically preferred for simple and cost-effective appli-

cations, chain drives are better to use in high-load and demanding condi-

tions, while the drive combination can be a good compromise, providing 

reliability and noise reduction.  

When selecting a timing drive, it is recommended to consider the 

specific requirements and characteristics of each particular case [2]. 
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