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AUTOMATION OF PRODUCTION OF FOAM BLOCKS AND GYPSUM
BLOCKS.

Akramov Dostonjon Rustam o’gli

Abstract. Foam cinder blocks have revolutionized the construction industry,
offering a lightweight and versatile alternative to traditional building materials. These
innovative blocks combine the strength of concrete with the insulating properties of foam,
making them an ideal choice for various construction projects. Their unique composition
allows for improved energy efficiency, reduced construction time, and enhanced
structural integrity.
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The production of foam cinder blocks has seen significant advancements in recent
years, particularly in the realm of automation. This article explores the best practices for
automating foam cinder block production, covering key aspects such as material
properties, cutting techniques, and quality control measures. It also delves into the cost-
benefit analysis of implementing automation systems and examines future trends that will
shape the industry. By understanding these elements, construction professionals can
optimize their processes and deliver superior products that meet the ever-evolving

demands of modern building projects.

Foam Cinder Block Properties and Applications

Foam cinder blocks have emerged as a revolutionary building material, combining
the strength of concrete with the insulating properties of foam. These blocks are
composed of water, cement, and sand, with the addition of a foaming agent that creates a
high air content https://clctek.com/fag/foam-concrete-blocks/ . This unique composition
results in a lightweight yet durable material that offers numerous advantages in

construction.
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Thermal Insulation Capabilities

One of the most significant properties of foam cinder blocks is their exceptional
thermal insulation capabilities. The high air content within the blocks contributes to their
superior insulating properties, making them an excellent choice for energy-efficient
construction . In fact, houses built with foam concrete blocks demonstrate remarkable
temperature regulation capabilities. During cold seasons, these structures retain warmth
more effectively, while in hot climates, they maintain a pleasant coolness. The thermal
insulation properties of foam cinder blocks can be further enhanced through various
insulation methods. One such method is core filling, where the hollow cores of the blocks
are filled with insulating materials like foam or loose-fill insulation . Another approach
involves using insulative wall systems, which incorporate insulation during the block
manufacturing process. Insulation Method Description Benefits Core Filling Filling
hollow cores with insulating materials Effective, can be done during construction
Insulative Wall Systems Incorporating insulation during manufacturing Combines
benefits of concrete and insulation Spray Foam Insulation Applied before drywall
installation Prevents thermal bridging Injection Foam Insulation Used for existing walls
Fills cavities and crevices Structural Integrity Despite their lightweight nature, foam
cinder blocks offer impressive structural integrity. They have a density comparable to
solid wood, making them a reliable choice for construction projects . The durability of
foam cinder blocks is evident in their long lifespan, with houses built using this material
having a warranty period of at least 75 years https://clctek.com/fag/foam-concrete-
blocks/. Foam cinder blocks also demonstrate excellent resistance to extreme temperature
fluctuations and have low coefficients of water absorption and ground shrinkage . These
properties contribute to the overall stability and longevity of structures built with foam
cinder blocks.

Versatility in Construction

The versatility of foam cinder blocks makes them suitable for a wide range of
construction applications. They can be used in various densities to meet different
construction needs:

1. Thermal insulation: Density from D150 to D500
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2. Structural-thermal insulating: Density from D500 to D900

3. Structural: Density from D1000 to D1200 https://clctek.com/fag/foam-
concrete-blocks/

This flexibility allows architects and builders to choose the most appropriate type of
foam cinder block for specific project requirements.

Moreover, foam cinder blocks are easily adaptable to various architectural and
design plans. They can undergo additional processing to realize even the most daring
architectural concepts . This adaptability, combined with their lightweight nature, allows
for faster construction times and reduced labor costs .

In addition to their structural and insulating properties, foam cinder blocks offer
other benefits that enhance their appeal in construction:

eEnvironmental cleanliness: Foam cinder blocks have the second-highest
cleanliness coefficient after wood, making them suitable for people with lung conditions

oFire resistance: These blocks demonstrate high resistance to fire, enhancing
building safety .

eSound insulation: The water-repellent and soundproofing properties of foam
concrete blocks surpass those of stone and brick .

e Cost-effectiveness: The affordable cost and reduced heating expenses make foam
cinder blocks an economical choice for construction projects .

In conclusion, foam cinder blocks offer a unique combination of thermal insulation,
structural integrity, and versatility in construction. Their properties make them an
attractive option for modern, energy-efficient, and durable building projects. As the
construction industry continues to evolve, foam cinder blocks are likely to play an
increasingly important role in shaping the future of sustainable and efficient building
practices.

Automation Technologies in Block Production

The production of foam cinder blocks has seen significant advancements in

automation technologies, revolutionizing the manufacturing process and enhancing

60-son 1-to’plam Avgust 2024 Sahifa: 21



ILQ,JJ Ustozlar uchun pedagoglar.org

efficiency. These technologies have transformed various stages of production, from

design to finishing, resulting in higher quality products and increased productivity.

Computer-Aided Design (CAD) Integration

Computer-Aided Design (CAD) has become an integral part of foam cinder block
production. This technology allows manufacturers to create precise digital models of
blocks, optimizing their design for specific applications. CAD integration enables rapid
prototyping and modification of block designs, reducing the time and cost associated with
traditional design methods. It also facilitates the creation of complex geometries and
customized block shapes, expanding the possibilities for architectural and construction

applications.

Automated Mixing and Molding Systems

The heart of foam cinder block production lies in the mixing and molding processes,
which have been significantly enhanced through automation. Advanced machines
incorporate  high  levels of  automation, requiring  fewer  workers
https://www.linkedin.com/pulse/how-do-you-manufacture-concrete-blocks-
brickmachine-jtime and ensuring consistent quality . These systems typically follow a
well-defined sequence of operations:

4, Raw Material Handling: Conveyor belts move sand and gravel to storage
containers https://en.poyatos.com/blog/the-concrete-block-manufacturing-process, while
cement is stored in vertical silos to maintain dryness .

5. Precise Ingredient Measurement: Automated weigh batchers load the
required quantities of raw materials into the mixer, either by gravity or using mechanical
structures .

6. Mixing Process: Stationary mixers, such as planetary or pan mixers, blend
the ingredients for several minutes. Water is then added, with temperature control systems
https://en.poyatos.com/blog/the-concrete-block-manufacturing-process ensuring optimal
mixing conditions .

7. Mold Filling and Compaction: The concrete mixture is transferred to a

hopper, which feeds into a block machine. This machine consists of an exterior mold box
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with multiple mold liners that define the block's geometry. The concrete is pressed into
the molds, compacting the material .

8. Block Extraction: Once formed, the blocks are loaded onto flat steel pallets
and moved along a chain conveyor. A spinning brush cleans the blocks as they move .

The use of advanced machinery like the U12-15, MT12-25, and MT18-25 models
can greatly enhance efficiency and product quality . These automated systems ensure
precise control over the mixing ratios, molding pressure, and overall consistency of the
blocks.

Curing and Finishing Automation

The curing and finishing stages of foam cinder block production have also benefited
from automation technologies:

9. Automated Stacking: Robotic stackers move pallets of freshly molded blocks
to curing racks, which can hold hundreds of blocks .

10. Curing Process: A rail system transports the racks to low-pressure steam
Kilns. The curing process is carefully controlled, with steam gradually raising the
temperature over a 24-hour period. After reaching the ideal temperature, the blocks are
left in hot, humid air before being kiln-dried at high temperatures .

11. Finishing and Packaging: After curing, automated systems handle the
finishing touches:

eBlocks are pushed off steel pallets for recycling.

e For textured finishes, a splitter can create rough, stone-like surfaces.

¢ An automated cuber aligns and stacks the blocks into standardized cubes for easy
transport and storage .

These automated curing and finishing processes ensure consistent quality across
large production volumes while minimizing manual labor and potential human error.

The integration of these automation technologies in foam cinder block production
has led to significant improvements in efficiency, quality, and consistency. By reducing

the need for manual intervention and enabling precise control over each stage of the
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manufacturing process, these advancements have positioned foam cinder blocks as a

competitive and reliable building material in the construction industry.

Quality Management in Automated Production

Quality management plays a crucial role in the automated production of foam cinder
blocks. By implementing advanced techniques and technologies, manufacturers can
ensure consistent product quality, reduce defects, and optimize their production

Processes.

Statistical Process Control

Statistical Process Control (SPC) is a powerful tool for maintaining and improving
quality in foam cinder block production. It emphasizes quality as a process characteristic,
focusing on controlling and improving the manufacturing process to maximize product
quality automatically . SPC tools help identify and reduce variability in production
processes, leading to cost savings and overall quality improvement .

Key SPC tools used in foam cinder block production include:

12. X charts (Shewhart charts): These charts monitor the process mean over time

13. EWMA (Exponentially Weighted Moving Average) charts: These are useful
for detecting small shifts in the process mean .

14, CUSUM (Cumulative Sum) charts: These charts are sensitive to small,
persistent changes in the process .

15. Histograms: They provide readable statistics of run-time quality
measurements .

16. Multivariable X-Y correlation graphs: These show the relationship between
two variables, compensating for time delays .

Implementing SPC in concrete production has shown promising results. A study
focusing on B30 concrete, the most widely used type in the Palestinian market,
demonstrated that SPC tools could be effectively applied to improve production processes

and save materials and money https://clctek.com/info/foam-concrete-manufacturing/ .
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Non-Destructive Testing Methods

Non-Destructive Testing (NDT) methods are essential for evaluating the integrity,
quality, and safety of foam cinder blocks without causing damage. These techniques
allow manufacturers to inspect products thoroughly while maintaining their structural
integrity.

Some common NDT methods applicable to foam cinder block production include:

17, Ultrasonic Testing (UT): This technique uses high-frequency sound waves
to detect internal defects or discontinuities
https://patents.google.com/patent/CN101143464A/en .

18. Radiographic Testing (RT): X-rays or gamma rays are used to create images
revealing internal flaws or voids .

19.  Thermal/Infrared Testing: This method measures surface temperatures to
identify potential issues .

20. Ground Penetrating Radar (GPR): GPR sends electromagnetic pulses into
non-metallic materials to detect variations in composition or structure .

These NDT methods offer several advantages:

eNon-destructive nature: Products remain undamaged during testing, allowing for
repair rather than replacement if issues are found .

eOperator safety: Most NDT methods pose no harm to human operators .

ePrecision and accuracy: Tests are repeatable and can be combined for cross-
verification .

e Cost-effectiveness: Early detection of defects can save substantial costs associated
with premature item replacement .

Traceability and Batch Management

Implementing effective traceability and batch management systems is crucial for
maintaining quality control in foam cinder block production. Batch tracking allows
manufacturers to monitor and trace groups of items with similar properties throughout the
production and distribution process https://clctek.com/fag/foam-concrete-blocks/ .

Key benefits of batch tracking include:
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21. Quality control: Should quality issues arise, batch tracking helps identify the
source of the problem and locate other affected items .

22. Efficient recalls: In case of defects, batch tracking enables smooth and
efficient recall of potentially hazardous items .

23.  Inventory accuracy: It improves inventory management and supports various
delivery sequencing strategies like FIFO, LIFO, and FEFO .

24, Expiration date management: Batch tracking makes it easier to assign and
monitor expiration dates for entire lots .

Automated batch tracking systems can significantly enhance quality management:

ePrecise logging of product details: Materials used, assembly location, production
date, and expiration date can be easily recorded and traced through batch numbers .

e Automated inventory sequencing: Businesses can set up automated strategies like
FIFO or FEFO to maximize inventory value and minimize waste .

eEnhanced supplier management: Batch tracking helps identify the most cost-
efficient and reliable vendors .

eIlmproved accuracy: Automated processes reduce accounting mistakes and
misinterpretation of data .

By integrating these quality management techniques - Statistical Process Control,
Non-Destructive Testing, and Traceability and Batch Management - foam cinder block
manufacturers can ensure consistent product quality, reduce defects, and optimize their
production processes in an automated environment.

Cost-Benefit Analysis of Automation

Initial Investment Considerations

The automation of foam cinder block production requires careful consideration of
initial investment costs. Companies planning to increase their investment in automation
are expected to allocate an average of 25 percent of their capital spending
https://clctek.com/fag/foam-concrete-blocks/ over the next five years . In the logistics and
fulfillment sector, this figure is even higher, with automation accounting for more than a

third of capital spending https://clctek.com/fag/foam-concrete-blocks/ .
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When evaluating the initial investment, manufacturers must consider several factors:

25. Equipment costs: This includes the purchase of robotic systems, automated
machinery, and any necessary technology upgrades.

26. Installation expenses: The cost of setting up and integrating new automated
systems into existing production lines.

27.  Training costs: Expenses associated with educating staff on operating and
maintaining new automated equipment.

28.  Additional components: Any extra parts or modifications required to get the
robotic systems operational .

It's crucial to note that while the upfront costs may be substantial, they should be

weighed against the potential long-term benefits and cost savings.

Operational Cost Reduction

Automation in foam cinder block production can lead to significant operational cost
reductions. One of the primary areas of savings is in labor costs. By implementing
automated systems, manufacturers can potentially reduce the number of workers required
on the factory floor. For instance, if six workers can be removed from the production line,
with four being reassigned to sales or customer support, the company saves on salaries
and benefits for two positions .

Energy efficiency is another area where automation can cut costs. Newer, automated
machinery typically consumes less power, resulting in lower electricity bills .
Additionally, automated systems can operate 24/7 without the need for breaks, meals, or
sick days, increasing overall productivity .

Maintenance costs can also be reduced through automation. It's estimated that
unscheduled machine maintenance costs industries upwards of $1 trillion per year
https://www.retrofoamofmichigan.com/blog/insulate-concrete-block-walls-homes
Automated systems with predictive maintenance capabilities can significantly reduce this
cost by anticipating when maintenance is necessary, thereby minimizing unexpected

downtime .
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Long-Term ROI Projections

While the initial year of automation implementation may primarily see savings in
utility bills and some labor costs, the true gains from the investment typically materialize
over a few years . To accurately calculate the Return on Investment (ROI), manufacturers
must consider several factors:

29. Utilization rate: How much the automated systems will be used (e.g., 24/7
for all seven days or 24/7 for five days a week).

30.  Annual efficiency decline: How much the system's efficiency may decrease
year over year.

31. Planned downtime: Scheduled maintenance periods that may affect
production.

32. Labor savings: Reductions in overtime wages, paid time off, and workplace
injury-related costs .

A comprehensive ROI calculation should also factor in the reduction in scrap
material, increased production speed, and improved product quality that automation often
brings . Furthermore, automation can lead to savings on emergency repairs and custom
component fabrication for outdated machinery .

To maximize the benefits of automation, companies should adopt a playbook of best
practices, including:

33. Establishing a centralized control tower to keep stakeholders aligned.

34. Optimizing scoping, procurement, and contracting processes.

35. Implementing proactive risk management strategies .

By carefully considering these factors and implementing a well-planned automation
strategy, foam cinder block manufacturers can potentially see significant long-term cost
savings and improved operational efficiency.

Future Trends in Foam Cinder Block Automation

The future of foam cinder block production is set to be transformed by cutting-edge
technologies and innovative approaches. These advancements promise to enhance

efficiency, reduce costs, and improve product quality.
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Industry 4.0 and 10T Integration

The integration of Industry 4.0 principles and the Internet of Things (loT) is
revolutionizing foam cinder block production. 10T technology is bridging the gap
between IT and OT systems by connecting lower-level sensors, systems, machines,
Control Systems, and PLCs, enabling bidirectional data transfer to ERP and Cloud
systems https://www.wipro.com/engineering/iot-in-the-manufacturing-industry-
enabling-industry-4-0/ . This connectivity allows for real-time monitoring and control of
production processes, leading to increased efficiency and product quality.

Key components of this integration include:

36. Data consolidation and visibility

37.  Analysis and root cause identification

38. Predictability

39. Faster decision-making

These elements work together to create a more agile and responsive production
environment. For instance, the integration of various production processes through data
modeling helps achieve an integrated system landscape, facilitating holistic decision-

making across departments .

Predictive Maintenance Strategies

Predictive maintenance (PdM) is emerging as a game-changer in foam cinder block
production. By leveraging data-driven approaches, manufacturers can optimize the
performance of their assets and reduce downtime. PdM systems typically consist of:

40. Installed condition-monitoring sensors

41. Data collection pipeline

42. Predictive ML models

43.  Analytics and monitoring software

These systems use machine learning algorithms to define their own set of rules based
on data inputs, allowing them to detect anomalies and predict potential failures. The

benefits of implementing PdM strategies are significant:
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eCost savings of up to 40%
https://www.infosysbpm.com/blogs/manufacturing/predictive-maintenance-in-
manufacturing.html over reactive maintenance and 8% to 12% over preventive
maintenance

eDecrease in equipment downtime by up to 50%

elncrease in machine lifespan by 20%
https://www.infosysbpm.com/blogs/manufacturing/predictive-maintenance-in-

manufacturing.html

Customization and On-Demand Production

The future of foam cinder block production is moving towards greater customization
and on-demand manufacturing. Advanced production equipment, such as foam concrete
block making machines, can be built for any size and shape block according to specific
mold requirements . This flexibility allows manufacturers to respond quickly to changing
market demands and customer preferences.

As demand increases, manufacturers can expand their plants and increase production
capacity. This scalability extends beyond block production to include on-site lightweight
concrete applications such as cast-in-situ walls, roof insulation, and floor leveling .

The integration of these advanced technologies and strategies is set to transform the
foam cinder block industry, making it more efficient, responsive, and sustainable. As
manufacturers adopt these innovations, they will be better positioned to meet the evolving

needs of the construction industry while optimizing their operations and reducing costs.

Conclusion

The automation of foam cinder block production has a significant impact on the
construction industry, offering enhanced efficiency, improved quality, and cost-
effectiveness. From computer-aided design to advanced mixing and molding systems,
these technologies are changing the way blocks are manufactured. The integration of
quality management techniques, including statistical process control and non-destructive
testing, ensures consistent product quality while minimizing defects. This revolution in

production methods paves the way for more sustainable and efficient building practices.
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Looking ahead, the future of foam cinder block automation is bright, with Industry
4.0 and loT integration set to further transform the manufacturing process. Predictive
maintenance strategies and customization capabilities will allow manufacturers to meet
changing market demands more effectively. While the initial investment in automation
may be substantial, the long-term benefits in operational cost reduction and improved
productivity make it a worthwhile consideration for manufacturers looking to stay

competitive in an ever-changing construction landscape.
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