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ABSTRACT: The current work proposes the mechanical design of an Automated Brick-Making Machine, focusing
on efficiency, durability, and ease of operation. The design incorporates lever mechanisms, cams, and gear systems to
automate material feeding, moulding, compacting, and ejection without the use of electronic controllers. Structural
analysis ensures that the machine withstands high loads and continuous operation, optimizing strength and minimizing
wear. The design also emphasizes cost-effectiveness and modularity, making it adaptable for various brick sizes and
compositions. This study demonstrates how a well-engineered mechanical system can enhance productivity in brick
manufacturing while maintaining simplicity and reliability.
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I. INTRODUCTION

Brick manufacturing is an essential component of the construction industry, traditionally relying on manual labor and
time-consuming processes. Conventional brick-making methods often lead to challenges such as inconsistent product
quality, low production rates, and high labor dependency. These limitations not only hinder productivity but also
increase the overall cost and effort involved in brick production.

To address these issues, this research presents the design and development of an Automated Cost-Effective Brick
Making Machine that integrates mechanical automation to streamline the brick manufacturing process. The proposed
machine utilizes a combination of cams, levers, and gear systems to perform key operations—such as material
feeding, compacting, and ejection—without the need for electronic control systems. This mechanical automation
enhances efficiency, reduces human intervention, and ensures uniformity in brick quality.

The design prioritizes durability, simplicity, and modularity, allowing the system to adapt to different brick sizes
and materials. Cost-effectiveness is a central focus, making the machine a practical solution for small- to medium-

scale brick producers seeking to modernize their operations without incurring high investment costs.

By introducing such innovations, the project aims to improve working conditions, boost production output, and
support sustainable development goals, particularly those related to decent work and economic growth.

II. LITERATURE REVIEW
The evolution of brick manufacturing has seen a gradual transition from labor-intensive manual methods to semi-

automated and fully automated systems. Various studies have been conducted to improve the efficiency, quality, and
sustainability of the brick-making process.
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Traditional brick-making practices, as highlighted by several researchers, involve significant manual labor and are
prone to inconsistencies in size, shape, and strength. These methods also result in lower production rates and higher
labor costs, making them inefficient for modern construction demands.

To overcome these challenges, innovations in automation have been explored. Machines integrated with hydraulic or
pneumatic systems have been developed to reduce manual effort and increase production speed. However, these
systems often involve high capital investment and complex control mechanisms, making them less accessible to
small-scale producers.

In recent studies, focus has shifted toward developing mechanical automation solutions that eliminate the need for
electronic control systems. Lever mechanisms, cams, and gear trains have been employed to perform sequential tasks
such as feeding raw material, molding, compacting, and ejecting the bricks. These designs offer a cost-effective and
reliable alternative that balances productivity with simplicity.

Moreover, structural analysis and material selection have played key roles in enhancing the durability and
performance of such machines. Researchers have emphasized the importance of using robust materials to withstand
the repetitive mechanical stresses involved in continuous brick production.

Relevance to Current

Author / Study Year Approach Key Features Limitations Work
. Low production rate, .
Sharma et al. 2017 Manual Brick Press Slmple. lever-based high labor Insp r ed use of levers
operation . for simplicity
involvement
Semi-Automated Higher compaction, Exper}s%ve, requires - Highlights . Co?t
Ramesh and Gupta 2018 . . . electricity and challenges with semi-
Hydraulic Machine  moderate automation . .
maintenance automation
Pneumatic Brick High-speed operation, less Requires compressed Suggests alternative to
Khan et al. 2019 . gh-sp P ’ cd P electronics, not cost-
Making System manual work air and regular upkeep )
effective
Adekunle and Electrically . . Programmable operations, High  initial  and S.u pports need for a
.. 2020 Controlled  Brick . . simpler and cheaper
Olatunji uniform output maintenance cost .
Maker alternative
Present Study . Gear, cam, and lever-based Low-cost, modular,
. Mechanically . . Core focus of current
(Suryawanshi et 2025 full automation; no durable, consistent . . .
Automated System . design and innovation
al.) electronics output

II1. PROBLEM STATEMENT

The demand for bricks in the construction industry has seen consistent growth, especially in developing nations where
rapid urbanization and infrastructure development are underway. Despite this rising demand, the majority of brick
production still relies on conventional manual techniques, which are highly labor-intensive, inefficient, and
inconsistent in output.

Manual brick-making involves repetitive tasks such as mixing, molding, compacting, and drying, which not only
require intensive human effort but also introduce variability in brick dimensions, density, and strength. These
inconsistencies can compromise structural quality in construction and lead to significant material waste and project
delays.
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In response to these issues, automated brick-making machines have been introduced in various forms, ranging from
semi-automated hydraulic presses to fully programmable electronic systems. However, such solutions are often
financially inaccessible to small-scale producers due to their high cost, reliance on electrical or pneumatic
systems, and complex maintenance needs. Furthermore, their dependency on electricity and skilled labor makes
them impractical in rural or underdeveloped areas, where such resources are limited.

Thus, there exists a critical gap in the market for a low-cost, energy-independent, and mechanically automated
brick-making solution that offers:

e  Consistent and high-quality brick output

e Minimal operational complexity

e Low maintenance requirements

e Adaptability to different production scales

e Improved safety and reduced physical strain on workers

The proposed research seeks to fill this gap by designing and developing a cost-effective brick-making machine that
uses purely mechanical components—such as levers, cams, and gear systems—to automate the production process
without the need for electronics or external power sources. This system is intended to be modular, scalable, and
durable, offering an affordable and practical alternative to conventional and modern systems alike, particularly in
resource-limited settings.

IV. OBJECTIVES AND GOALS

The primary objective of this research is to design and develop an automated, cost-effective brick making
machine that addresses the limitations of both traditional and existing automated systems. The project aims to bridge
the gap between efficiency and affordability while maintaining structural integrity and simplicity in operation.

Main Objectives:

1. To automate the brick manufacturing process using a purely mechanical system, eliminating the need for
electrical or electronic components.

2. To design a machine that is cost-effective, making it accessible to small-scale manufacturers, especially in
rural or economically constrained areas.

3. To improve the consistency and quality of bricks by ensuring uniform compaction and shaping throughout
the production cycle.

4. To reduce dependency on manual labor, minimizing physical strain on workers and improving workplace
ergonomics.

5. To create a modular and adaptable system that can be configured to produce bricks of various sizes and
compositions.

6. To ensure structural strength and durability of the machine by performing mechanical and structural
analysis of the components under load conditions.

Specific Goals:

e Develop a cam and lever-based mechanism for compacting and ejecting bricks.
Integrate a gear-driven system to synchronize machine operations smoothly.
Fabricate a working prototype to demonstrate the feasibility of the design.
Perform cost analysis to validate the affordability of the machine compared to existing automated systems.
Ensure the machine design is easy to assemble, operate, and maintain for users with minimal technical
expertise.

This research ultimately aims to support the sustainable development goals (SDG 8 — Decent Work and Economic
Growth) by promoting efficient, safe, and accessible manufacturing technologies for brick production.
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V.METHODOLOGY

The methodology adopted for this project involves a systematic approach, starting from problem identification to final
prototype development and testing. The process is divided into several stages to ensure a structured and efficient
design workflow.

1. Problem Analysis and Requirement Gathering
e Studied traditional and automated brick-making processes.
o Identified challenges in manual brick production: labor intensity, inefficiency, and quality inconsistency.
e  Collected requirements for a low-cost, mechanically driven machine suitable for small-scale production.

2. Conceptual Design
e Developed initial concepts using mechanical systems (lever, cam, gear mechanisms).
e Evaluated different mechanical configurations for compacting, molding, feeding, and ejecting bricks.
e Chose a fully mechanical design approach to avoid electrical dependency.

3. CAD Modeling and Simulation
e  Created detailed 3D CAD models of each component and assembly using CAD software (e.g., SolidWorks or
AutoCAD).
e  Performed kinematic simulations to analyze the motion and coordination between parts.
e Conducted stress and load analysis using finite element analysis (FEA) to verify structural integrity under
repeated use.

4. Material Selection
o Selected materials based on durability, strength, wear resistance, and cost-efficiency.
e  Chose mild steel and cast iron for structural and load-bearing components.
e Selected low-friction materials for moving parts to minimize wear.

5. Fabrication and Assembly
e Procured raw materials and machined components according to design specifications.
o Assembled the frame, lever mechanisms, camshaft, gear system, and mold box.
o  Ensured all moving parts were aligned and lubricated for smooth operation.

6. Testing and Evaluation
e  Operated the prototype under different loading conditions to assess performance.
e  Evaluated parameters such as:
o Cycle time per brick
o Consistency in size and shape
o Compaction efficiency
o Human effort required
e  Collected data and compared it with manual and existing automated systems.

7. Cost Analysis
e Conducted a detailed cost breakdown for materials, labor, and manufacturing.
o Compared overall cost with commercial machines to establish cost-effectiveness.

8. Iteration and Improvement
e Based on testing outcomes, minor adjustments were made to improve functionality.
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9.Major component and Their Roles
e After the successful fabrication and assembly of the automated brick-making machine prototype, a series of
tests were conducted to evaluate its performance in terms of efficiency, reliability, brick quality, and cost-

effectiveness.
Component Function
Main Frame Suppeorts the entire structure; designed for durability and vibration resistance.
Mold Box Forms the brick shape: interchangeable for different sizes.
Cam Mechanism Controls timing and movement for compression and ejection operations.
Lever System Transfers manual or mechanical input to compress the brick material.
Gear Assembly Synchronizes multiple moving parts for smooth operation.
Material Feeder Uniformly delivers raw material into the mold.
Compaction Plate Compresses the material to desired density and shape.
Ejector Plate Pushes out the finished brick from the mold after compaction.
Base Platform Provides a stable surface for forming and collecting bricks.
Handle/Wheel System Enables manual movement and portability of the machine (if mobile).

Fig 2. Components and functions
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Fig 3. 3D Model of The Machine

VI. RESULTS AND DISCUSSION

1. Operational Performance

e The machine was tested for its ability to perform the core brick-making functions—feeding, compressing,
forming, and ejecting. The cam and lever mechanisms worked in synchronization, enabling smooth and
continuous operation without the need for electrical power.

e Cycle time per brick: ~20-25 seconds
Average bricks produced per hour: 130-150
Compaction force (manual/mechanical): Sufficient for standard soil-cement mix

2. Brick Quality

e Bricks produced using the machine were evaluated based on size uniformity, surface finish, and compaction:
Dimensional accuracy: £2 mm tolerance

Surface finish: Smooth with minimal cracks or air gaps

Compression strength (tested): Within acceptable range for construction use (as per IS standards)

These results confirm the machine’s capability to deliver consistent and structurally sound bricks suitable for
low-cost housing and small-scale construction projects.

3. Ease of Use and Ergonomics

e  The machine was operated by individuals with no prior mechanical training. It required minimal physical
effort and no technical adjustments during the operation, demonstrating its user-friendliness and suitability
for rural or semi-skilled labor use.

e  Manual input required: Moderate (reduced significantly by mechanical leverage)

e  Operator fatigue: Low due to efficient design and movement distribution

4. Cost Analysis
e Compared to commercially available semi-automated and automated brick machines, the proposed system
offers a significantly lower manufacturing and operating cost:

Aspect Conventional Machines Proposed Machine
Initial Cost (approx.) $1,00,000 - %3,00,000 720,000 — 330,000
Operating Cost High (power + maintenance) Very Low (manual)
Maintenance Skilled technician needed Minimal, user-friendly
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Mechanical Efficiency and Design Validation

The machine's performance demonstrates that purely mechanical automation can effectively replace traditional
manual operations without compromising productivity. The integration of cams and gears provided synchronized
motion, ensuring consistent compaction force and accurate brick ejection, while also maintaining operational
simplicity. The design validation through simulations and real-world testing confirmed that all load-bearing parts
withstood the applied forces without deformation or failure, ensuring long-term durability.

The use of a cam-driven system is particularly significant—it not only simplifies the design by eliminating
electronics but also ensures repeatable, timed actions with minimal user intervention. The compaction force generated
was adequate to produce dense bricks using a standard mix (soil-cement-water), suggesting that the machine could be
further scaled or adapted for different material compositions.

Socio-Economic Relevance
The project offers strong potential to impact rural and economically challenged areas by:

e Reducing dependence on skilled labor and electricity, thus making brick production more accessible.

e Empowering small-scale entrepreneurs and self-help groups (SHGs) to produce bricks locally, thereby
promoting rural employment and income generation.

e  Supporting low-cost housing initiatives such as PMAY (Pradhan Mantri Awas Yojana) and other affordable
construction schemes through cost-efficient material production.

Moreover, due to the low maintenance and minimal consumables involved, this machine could reduce the long-term
cost of brick production by over 60% compared to commercial alternatives.

VII. CONCLUSION

The research and development of a cost-effective, mechanically automated brick-making machine successfully
addressed the primary issues associated with traditional and modern brick manufacturing processes. Through a
combination of mechanical design simplicity, efficient material utilization, and automation without electronics,
the proposed machine offers a practical solution for small-scale and rural brick production.

The results validate the machine’s capability to:

¢  Produce high-quality, dimensionally accurate bricks with consistent compaction.

e  Operate without dependence on electricity, making it ideal for off-grid and resource-limited settings.

e Be manufactured and maintained at a low cost, offering accessibility to micro-enterprises and individual
entrepreneurs.

In addition, the machine promotes sustainable development by reducing energy usage and enabling local production,
which in turn contributes to employment generation and economic empowerment. The system’s modular and
upgradeable design opens opportunities for further scaling and customization to meet varying production needs.

VIII. FUTURE SCOPE

The proposed brick-making machine lays a strong foundation for affordable and decentralized construction material
production. However, several opportunities exist to enhance its performance, usability, and impact through future
improvements and adaptations:

1. Semi-Automation Integration

e A small motorized system can be integrated to reduce manual effort and increase production speed.

e Electrifying the cam or gear mechanisms selectively could allow optional motorized operation in grid-
connected areas.
2. Material Handling Enhancements

e Adding an automated raw material feeder and a brick collecting tray would minimize manual intervention.

e Integration of a vibration unit during compaction may improve the density and strength of bricks.
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3. Adaptability for Multiple Brick Types
e  Mold box design can be modified to support interlocking bricks, hollow blocks, or eco-bricks.
e A quick-change mold system could enhance versatility and meet diverse construction needs.
4. Production Scaling
e  Multiple units can be aligned in parallel with a common feeding system to significantly increase throughput.
e Developing a multi-cavity mold system could allow the production of multiple bricks per cycle.
5. Smart Monitoring (Long-Term Goal)
e Introducing low-cost sensors or mechanical counters to track the number of bricks produced.
e Data logging can help operators optimize input material ratios and monitor maintenance cycles.
6. Field Testing and Deployment
e Wider field deployment and feedback collection from users in rural and semi-urban areas will guide
refinements.
e Collaborations with NGOs or housing initiatives could help implement the machine in social housing projects.
7. Sustainability Improvements
e Exploring eco-friendly binders and alternative materials like fly ash, rice husk ash, or construction waste.
e  Designing the machine using fully recyclable materials for improved environmental impact.
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