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Abstract: 
This research review paper provides an extensive examination of the various different technologies 

currently employed in concreate/cement mixer trucks to keep the mixer drums under constant rotation. 

Different transmission methods are briefly reviewed, discussed and compared with each other in this study. 

 

Keywords — Power transmission, Concreate mixer, Cement drum mixer, Cement mixer 

----------------------------------------************************----------------------------------

I.     INTRODUCTION 

The first ever portable concreate mixer was first 

patented in February 9, 1904 by a German inventor 

named Richard Bodlaender and a decade after that, 

the first concepts of a cement mixer on the back of 

a truck were being drawn up. The transportation 

and delivery of fresh concrete are integral steps in 

the construction process, and they rely heavily on 

the effective operation of concrete mixer trucks, 

specialized vehicles designed to mix and transport 

concrete from production facilities to job sites. A 

key feature of these trucks is the rotating drum 

mounted on their chassis, which continuously turns 

while the vehicle is in transit. This rotation is not 

merely incidental; it serves several critical purposes 

that directly influence the quality, workability, and 

reliability of the concrete upon arrival at the 

construction site.  
 

The continuous rotation of the concrete drum 

during transit is essential to maintaining the 

homogeneity and fluidity of the concrete mixture. 

Concrete is a composite material made from cement, 

water, fine aggregates (such as sand), and coarse 

aggregates (such as gravel or crushed stone). As 

these materials are combined in the truck’s drum, 

they must remain thoroughly mixed to achieve a 

consistent distribution of components. The rotation 

ensures that the cement particles coat the aggregates 

evenly and prevents the material from segregating, 

which would lead to an uneven consistency that 

could compromise structural integrity. 

 

A significant function of the drum rotation is to 

prevent the premature setting of concrete, a process 

in which the cement begins to harden as it 

undergoes hydration. Concrete begins to set as soon 

as water and cement come into contact, initiating a 

chemical reaction that, if uncontrolled, would lead 

to solidification before the concrete reaches the site. 

By keeping the concrete in motion, the drum’s 

rotation minimizes the risk of this early setting. If 

the drum were to stop rotating for an extended 

period, particularly in warm weather or over long 

transport distances, the concrete could harden inside 

the drum, rendering it unusable and potentially 

damaging the equipment. 

 

Moreover, continuous drum rotation during transit 

helps reduce the amount of trapped air within the 

mixture. Air pockets can lead to decreased concrete 

density, potentially reducing the compressive 

strength of the material. The drum’s rotation 

facilitates the release of these air pockets, resulting 

in a denser, more durable final product. This 

characteristic is especially important for structural 

applications where the strength and resilience of 

concrete are critical. 

Another aspect of drum rotation is its impact on 

slump, a measure of the concrete’s workability, or 

ease of flow. Slump directly affects how easily 
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concrete can be poured and manipulated into forms 

at the construction site. Without rotation, the 

mixture's slump would decrease, resulting in stiffer, 

less workable concrete that requires additional 

water or admixtures to regain workability. 

Maintaining a stable slump during transportation is 

essential for construction efficiency, as it ensures 

the concrete can be placed quickly and smoothly 

upon delivery without additional mixing or 

adjustments. 

 

The operational mechanics of concrete mixer trucks 

underscore the complex interplay between 

transportation logistics and concrete technology. 

Ensuring the correct speed and duration of drum 

rotation requires an understanding of various 

factors, including ambient temperature, travel 

distance, and the specific characteristics of the 

concrete mix being transported. Technological 

advancements, such as automated systems that 

control drum rotation speed based on these 

variables, are now being integrated into modern 

mixer trucks to enhance concrete quality upon 

delivery. 

 
Figure 1. A conventional concrete mixer truck 

 

In summary, the rotation of the mixing drum on 

concrete trucks is a critical feature that preserves 

the concrete’s workability, homogeneity, and 

structural integrity. Understanding and optimizing 

this process are essential for improving construction 

quality, reducing material waste, and ensuring the 

safe delivery of high-performance concrete to job 

sites. This research aims to analyze the mechanics 

of drum rotation in concrete mixer trucks, exploring 

its role in preserving concrete properties during 

transit and identifying potential improvements to 

enhance transportation efficiency and material 

quality. 

 

2. DIFFERENT METHODS FOR DRUM 

ROTATION 

1. Propeller shaft: A combination of propeller 

shaft and gearbox is generally used to transmit 

power from the truck engine and produce a 

rotational drive in the drum. The propeller shaft 

method in cement mixer trucks functions as the 

core of the torque transmission system, which 

transfers mechanical power from the truck’s engine 

to the drum, typically located at the rear of the 

vehicle. This setup requires a robust shaft capable 

of withstanding the significant torque demands 

imposed by the heavy concrete load and the drum’s 

rotational inertia. In a typical mixer truck, the 

engine supplies power to the propeller shaft, which 

is connected to the drum via a gearbox or hydraulic 

system that allows the drum to rotate independently 

of the truck’s movement. The propeller shaft's 

design and alignment are essential to ensuring 

efficient power transfer, minimizing energy losses, 

and maximizing mixing effectiveness. 

A critical feature of the propeller shaft system is its 

ability to control the drum’s rotational speed, which 

varies depending on factors such as the type of 

concrete mixture, travel distance, and ambient 

temperature. Control over speed is achieved 

through a transmission system linked to the 

propeller shaft, allowing operators to adjust the 

drum’s rotation according to the mixture’s 

requirements. For instance, slow drum rotation 

during idle times or when the truck is stationary 

prevents excessive mixing that can lead to 

segregation, while higher speeds during transit 

ensure adequate agitation to keep the mixture 

consistent. This dynamic control helps to maintain 

the desired workability (slump) and homogeneity of 

the concrete. 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 6, Nov- Dec 2024 

               Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 122 

Vibrational forces arise due to the uneven load 

distribution within the rotating drum and can lead to 

detrimental effects on both the propeller shaft and 

the overall structural integrity of the truck. To 

mitigate these vibrations, the propeller shaft system 

incorporates vibration-damping mechanisms, such 

as rubber mounts, flexible couplings, or torsional 

dampers. These damping components reduce the 

amplitude of vibrations transmitted through the 

shaft, protecting it from stress-related wear and 

preventing imbalances that could affect drum 

rotation. Additionally, dampers reduce noise levels, 

enhance operator comfort, and prevent fatigue in 

structural components, which is particularly 

important in the high-torque, heavy-duty 

environment of concrete mixing. 

 

Figure 2. Configuration of a standard concreate 

mixer 

Given the high torque demands and exposure to 

harsh conditions, propeller shafts in cement mixer 

trucks are typically made from durable materials 

such as alloy steel or high-strength composites. 

These materials offer high resistance to fatigue, 

corrosion, and wear, which are essential properties 

given the frequent loading and unloading cycles and 

exposure to concrete residues and external 

environmental factors. The durability of the 

propeller shaft directly impacts the lifespan of the 

mixer truck. Therefore, materials with high 

torsional strength and low susceptibility to 

corrosion are preferred to ensure long-lasting 

performance. In addition to the material properties, 

proper maintenance practices—such as lubrication 

and periodic inspections for wear or alignment 

issues—are crucial for preserving the shaft’s 

operational integrity. 

 

Figure 3. Engine powered propeller shaft 

The propeller shaft system in cement mixer trucks 

incorporates safety mechanisms designed to protect 

the equipment and ensure operator safety in case of 

operational malfunctions. For example, overload 

protection features may disengage the shaft from 

the engine in cases of excessive torque demand or 

mechanical blockage within the drum, preventing 

damage to the transmission system. These safety 

mechanisms are critical for preventing costly 

equipment failures and maintaining consistent 

performance, especially under demanding working 

conditions. They are especially useful in preventing 

incidents where the drum rotation might be halted 

by large aggregates or excessive load, safeguarding 

the structural integrity of the propeller shaft. 

One of the challenges in the propeller shaft method 

is balancing power requirements and fuel 

efficiency. Since continuous drum rotation 

consumes additional fuel, optimizing the propeller 

shaft’s efficiency becomes crucial. Modern mixer 

trucks often integrate variable-speed drives and 

automated control systems that adjust the drum 

speed based on real-time conditions, reducing fuel 

consumption without compromising concrete 

quality. In addition, advancements in propeller shaft 

design, such as the use of hollow or lightweight 
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composite shafts, aim to reduce the weight of the 

transmission system, thereby lowering the truck’s 

overall energy consumption. These design 

improvements, paired with vibration control and 

durability enhancements, contribute to more 

efficient concrete transport. 

The continuous rotation of the drum via the 

propeller shaft method is essential for preserving 

the workability and homogeneity of concrete. If the 

drum rotation ceases or becomes inconsistent 

during transit, the concrete may begin to settle or 

segregate, leading to a final product that lacks the 

intended strength and durability. Proper control of 

the drum’s rotational speed and stability through the 

propeller shaft method directly affects the 

concrete’s slump and consistency, two properties 

critical to the ease of pouring and structural 

performance. Thus, the effectiveness of the 

propeller shaft method plays a fundamental role in 

ensuring that the concrete remains in optimal 

condition for construction upon delivery. 

2. Auxiliary Engine: In cement mixer trucks, an 

auxiliary engine is a dedicated power source 

separate from the vehicle’s primary engine, 

specifically tasked with driving the mixer drum and 

any other associated equipment independent of the 

truck's propulsion. Unlike conventional systems 

that use the primary engine to supply torque to the 

mixer drum through a propeller shaft, the auxiliary 

engine configuration enables greater operational 

efficiency and enhanced control over the drum’s 

rotation. This section provides an in-depth analysis 

of the auxiliary engine’s role in cement mixers, 

focusing on its functional independence, energy 

efficiency, durability benefits, and impact on 

concrete quality preservation. 

The auxiliary engine provides operational 

independence by allowing the drum to rotate 

without relying on the main engine, which is 

particularly advantageous when the truck is 

stationary at a construction site. Traditional mixer 

trucks often keep the primary engine idling to 

maintain drum rotation, resulting in high fuel 

consumption and accelerated engine wear. By 

utilizing an auxiliary engine, cement mixer trucks 

can achieve a separation of propulsion and mixing 

functions, thereby optimizing fuel use and reducing 

wear on the primary engine. The auxiliary engine is 

typically designed to run with low and steady 

power output, making it highly efficient for 

prolonged periods of drum rotation without the high 

fuel demands associated with idling the larger 

primary engine. This reduced fuel consumption 

contributes not only to operational cost savings but 

also to lower greenhouse gas emissions, making it a 

more sustainable option. 

 

Figure 3. Auxiliary engine 

In addition to fuel efficiency, the auxiliary engine 

setup offers notable durability benefits by 

alleviating the load on the main engine. The 

primary engine in a mixer truck is optimized for 

intermittent high-torque requirements typical of 

vehicle propulsion, while the continuous demands 

of drum rotation place additional strain on its 

components. An auxiliary engine, on the other 

hand, is designed specifically for steady, continuous 

rotation with a controlled output, reducing 

mechanical stress on both the primary engine and 

transmission system. Consequently, the primary 

engine experiences less wear, extending its 

operational lifespan and lowering maintenance 

costs associated with frequent repairs. This 

separation of functions ensures that each engine 

operates within its ideal load range, maximizing the 
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durability and efficiency of the truck's mechanical 

systems. 

The use of an auxiliary engine also enables 

continuous control over the drum’s rotation speed, a 

critical factor in maintaining concrete quality. The 

drum speed can be adjusted independently of the 

truck’s movement, allowing operators to optimize 

rotation based on factors such as travel duration, 

ambient temperature, and the specific requirements 

of the concrete mix. This capability is crucial in 

preventing concrete from setting prematurely or 

segregating, ensuring that the mixture maintains its 

intended slump and homogeneity until it reaches the 

construction site. Furthermore, in situations where 

traffic delays or extended waiting periods are 

unavoidable, the auxiliary engine can keep the 

drum turning consistently, safeguarding the 

concrete’s workability and structural integrity upon 

delivery. 

Noise reduction is another significant advantage 

associated with the auxiliary engine. Because these 

engines are generally smaller and optimized for 

continuous operation, they tend to produce lower 

noise levels compared to the primary engine 

running at idle. This reduction in noise is beneficial 

on construction sites, where excessive sound can 

contribute to worker fatigue and compliance 

challenges with urban noise regulations. 

3. Electric motor: Electric motors in concrete 

mixer trucks are essential for turning the drum, 

which mixes the concrete while it’s being 

transported. These motors usually have a power 

range of 5 to 15 kW, depending on the size of the 

mixer. By continuously stirring the concrete, they 

stop it from setting too quickly, ensuring a well-

mixed product arrives at the construction site. 

 

One major benefit of electric motors is their 

positive impact on the environment. They are 

quieter and produce fewer emissions compared to 

diesel engines, making them a better choice, 

especially in cities where noise and pollution 

regulations are tightening. Many of these motors 

also use variable frequency drives (VFDs), which 

let operators adjust the drum speed based on mixing 

needs, improving the quality of the concrete. 

 

Figure 4. Electric motor 

Electric motors also require less maintenance than 

diesel engines. With fewer moving parts, they 

experience less wear and tear, leading to lower 

costs and less downtime. Safety features like 

thermal protection and overload sensors help 

prevent overheating, ensuring safe operation. In 

electric or hybrid mixer trucks, battery systems 

provide reliable power, allowing for longer working 

hours. Overall, using electric motors in concrete 

mixers makes the delivery process more efficient, 

reliable, and environmentally friendly. 

 

It requires less maintenance because it has fewer 

moving parts, making it reliable for continuous use. 

This motor allows for smooth and effective mixing, 

ensuring that high-quality concrete is delivered to 

construction sites as needed. Overall, the electric 

motor enhances the performance and efficiency of 

the mixer truck, making it an essential component 

in the concrete production process.   

 

4.Hybrid electric drives: in concrete mixer trucks 

represent an innovative blend of electric and diesel 

power that enhances the drum's rotation, crucial for 

mixing concrete efficiently. In this system, the 
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electric motor primarily drives the drum, especially 

during low-speed operations or when the truck is 

idling. This not only reduces fuel consumption but 

also lowers emissions, making it a more 

environmentally friendly option compared to 

traditional diesel-only trucks. When the mixer 

encounters challenging conditions—like steep 

inclines or heavy loads—the diesel engine 

seamlessly engages to provide additional power and 

torque, ensuring the mixer performs optimally 

without compromising performance. 

 

One of the standout advantages of hybrid electric 

drives is their ability to improve fuel efficiency 

significantly. By relying on electric power during 

less demanding tasks, the overall fuel consumption 

drops, leading to reduced operating costs. 

Additionally, the electric motor contributes to a 

quieter operation, which is beneficial in urban areas 

where noise regulations are stricter. This quieter 

operation also means less noise pollution, making it 

a more acceptable choice for construction sites 

located near residential areas. 

 

The regenerative braking feature commonly found 

in hybrid systems. During braking or deceleration, 

the electric motor can act as a generator, converting 

kinetic energy back into electrical energy and 

storing it in the battery. This not only extends the 

range of the electric motor but also enhances 

overall efficiency by utilizing energy that would 

otherwise be wasted. Furthermore, hybrid systems 

often come equipped with advanced monitoring and 

control systems that optimize the power distribution 

between the electric motor and the diesel engine, 

ensuring smooth transitions and maximizing 

performance. 

 

3. CONCLUSIONS 

In summation, the evolution of concrete mixer 

technology, marked by the advent of the portable 

concrete mixer in 1904 and subsequent innovations 

such as the cement mixer truck, has significantly 

transformed the construction industry. The integral 

role of the mixing drum’s continuous rotation 

cannot be overstated, as it is essential for 

maintaining the homogeneity, workability, and 

structural integrity of concrete during transit. The 

mechanisms behind drum rotation, particularly the 

propeller shaft, auxiliary engine systems, diesel 

generators, and electric motors, highlight the 

complexity of ensuring optimal concrete quality 

from production facilities to job sites. 

 

The propeller shaft method offers a robust and 

efficient means of transferring power from the 

truck's engine to the drum, enabling precise control 

over rotational speed while minimizing vibrations. 

This system is crucial in preventing the premature 

setting of concrete, reducing air pockets, and 

maintaining the desired slump levels. However, 

challenges such as fuel consumption and wear on 

the primary engine necessitate ongoing innovations 

in design and materials to enhance performance and 

durability. 

 

Auxiliary engines provide operational 

independence in concrete mixer trucks by allowing 

the drum to rotate continuously without relying on 

the main engine. This setup not only optimizes fuel 

consumption but also reduces wear on the primary 

engine, ultimately extending its lifespan and 

improving maintenance efficiency. The ability to 

adjust drum speed in real-time enhances the quality 

of the delivered concrete, ensuring it meets the 

specific requirements of various construction 

projects. 

 

Electric motors are gaining traction in modern 

concrete mixer trucks as the industry shifts toward 

more sustainable practices. Electric motors provide 

high efficiency and lower operational costs 

compared to traditional diesel engines, making 

them particularly beneficial for urban construction 

environments where noise reduction is essential. 

Additionally, electric mixer trucks can potentially 

be powered by renewable energy sources, further 
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decreasing their environmental impact. As 

advancements in battery technology continue, the 

prospect of fully electric or hybrid mixer trucks 

becomes increasingly feasible, offering an eco-

friendly solution without compromising the quality 

of the concrete delivered. 

 

Hybrid electric drives in concrete mixer trucks 

provide a strong and eco-friendly solution for 

today’s construction needs by combining electric 

and diesel power. This system improves drum 

rotation, which is essential for mixing concrete 

effectively, while also increasing fuel efficiency 

and lowering emissions. These trucks mainly use 

the electric motor at low speeds, making them 

quieter and more cost-effective, which is perfect for 

urban areas. The regenerative braking feature 

captures energy during braking, further enhancing 

efficiency, and advanced monitoring systems help 

manage power use for smooth performance.  

 

As the construction industry continues to demand 

higher standards of performance and sustainability, 

understanding and optimizing the mechanics of 

drum rotation in concrete mixer trucks will remain 

vital. Future research should focus on exploring 

new technologies, materials, and methods that 

enhance the efficiency of concrete transport and 

mixing, ultimately contributing to improved 

construction practices and the delivery of high-

performance concrete. By embracing diverse power 

sources, including diesel generators and electric 

motors, the concrete mixer truck sector can 

significantly advance its sustainability goals while 

ensuring the reliable delivery of quality concrete to 

job sites. 
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