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Abstract: Drilling operations on circular pipes often face challenges due to the curved surface, which makes
it difficult to maintain drill bit alignment and stability. This misalignment not only reduces the accuracy of
the hole but also increases the risk of operator injury and tool damage. To address these limitations, a
supporting attachment has been designed to provide a stable guide for the drill bit during pipe drilling. The
tool ensures firm positioning, thereby improving precision, efficiency, and safety in repetitive drilling tasks.
It minimizes material damage, reduces operator fatigue, and enhances productivity without requiring high-
cost automated machinery. This solution is lightweight, portable, and adaptable for different pipe diameters,
making it suitable for industrial applications in construction, plumbing, oil and gas, and manufacturing
sectors. Overall, the proposed attachment contributes to improved accuracy, operator safety, and cost-
effective drilling of circular pipes.

Index Terms - Drilling attachment, Pipe drilling support, Precision drilling, Operator safety, Circular pipe
machining, Productivity enhancement, Drilling fixture, Cost-effective tool design.

I.INTRODUCTION

Drilling on circular pipes is a frequent requirement in industries such as construction, plumbing, oil and gas,
and manufacturing. However, the curved profile of a pipe presents inherent challenges. Unlike flat surfaces,
the drill bit does not have a stable contact point, often leading to slipping or “walking” of the tool during the
initial entry. This not only causes dimensional inaccuracies but also risks damage to the material surface and
even injury to the operator.

Existing methods like V-blocks, Vises, and magnetic drilling stands offer partial solutions but come with
limitations. VV-blocks provide holding support but lack portability and flexibility for field operations. Magnetic
bases require ferrous flat surfaces and become impractical on-site or with non-ferrous pipes. These limitations
necessitate a portable, low-cost, and efficient fixture that directly addresses the challenges of drilling on
curved pipes.

The present work introduces the design of a portable drilling fixture that ensures stability, improves safety,
and enhances the accuracy of hole-making on circular pipes. The proposed fixture is lightweight, easy to
install, adaptable for various pipe sizes, and features interchangeable drill guides for precise repetitive drilling.
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I.RESEARCH GAP

Drilling on circular pipes continues to be one of the most challenging routine tasks in manufacturing,
construction, and maintenance. While conventional tools such as V-blocks, Vises, and magnetic stands are
widely used, they are primarily designed for flat or prismatic workpieces. When applied to pipes, these tools
fail to ensure proper alignment of the drill bit with the curved surface. The absence of a stable entry point
causes the drill bit to slip or wander, resulting in misaligned holes, surface damage, and increased risk of
operator injury. Thus, despite the frequency of pipe drilling operations, there is still no simple and reliable
solution that ensures consistent precision.

Several attempts have been made to adapt existing fixtures for pipe applications, but these are often bulky and
limited in scope. Magnetic base drills, for example, provide stability but are restricted to ferrous surfaces and
flat contact areas, making them unsuitable for non-ferrous pipes or on-site tasks. Similarly, stationary drilling
setups offer accuracy but sacrifice portability, which is critical in industries like oil and gas, plumbing, and
construction where most drilling occurs on installed pipelines. These limitations highlight the absence of a
truly portable yet accurate fixture for pipe drilling.

Another major gap lies in adaptability and repeatability. Many existing clamping solutions are designed for a
specific pipe diameter, making them unsuitable when multiple sizes need to be drilled. In addition, most
available fixtures only secure the pipe but do not guide the drill bit directly, leaving accuracy largely
dependent on operator skill. This results in poor repeatability when multiple holes are required at uniform
spacing or angles around the pipe circumference. Furthermore, ergonomic and safety considerations are often
overlooked, leading to high operator fatigue and greater chances of accidents during repetitive tasks.

Finally, cost also plays a crucial role. High-end CNC or automated drilling solutions can achieve accuracy,
but they are not economically viable for small workshops or field maintenance teams. On the other hand, low-
cost manual fixtures lack precision, modularity, and engineered safety features. This creates a distinct gap for
an intermediate solution that balances accuracy, safety, portability, and affordability, while being adaptable
to different pipe diameters and drilling requirements.

I11.PROBLEM STATEMENT

In many industries and workshops, securing workpieces or materials during drilling operations is a critical
requirement. Improper holding of materials can lead to inaccurate drilling, damage to the workpiece, or even
safety hazards for the operator. Traditional clamps and holding mechanisms are often bulky, not adaptable to
varying sizes of workpieces, and can be time-consuming to adjust, reducing overall efficiency.

There is a clear need for a compact, easy-to-use, and reliable drill clip mechanism that can securely hold
different materials without frequent adjustments. Such a mechanism should minimize setup time, improve
drilling precision, and ensure operator safety. Additionally, it should be simple in design, cost-effective, and
suitable for small-scale workshop or household applications where space and resources are limited.

This project focuses on designing and developing a drill clip mechanism that addresses these challenges by
providing a practical and efficient solution for securely holding materials during drilling, thereby enhancing
both precision and safety in everyday drilling tasks.

IV.OBJECTIVES
The main objectives of this project are as follows:

e Todesignacompact and reliable drill clip mechanism capable of securely holding workpieces of varying
sizes during drilling operations.

e Toimprove drilling accuracy by minimizing movement or slippage of the material while in use.

e To develop a mechanism that is simple, cost-effective, and easy to operate in small-scale workshops or
household environments.

e To enhance operator safety by reducing the risk of accidents caused by unsecured workpieces.

e To minimize setup and adjustment time, thereby increasing efficiency during drilling tasks.
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e To create a durable and practical solution that can withstand repeated usage without compromising
performance.

V.DESIGN AND METHODOLOGY

The design of the drill clip mechanism emphasizes compactness, durability, and versatility. The mechanism
consists of a clip body, a movable clamping arm, an adjustment system (screw or spring-based), and a base
for attachment to a workbench or drill stand. The clip body is designed to accommodate workpieces of various
sizes while maintaining stability during drilling. The movable arm ensures that the material is held firmly
without causing deformation or damage. The adjustment system allows quick opening and closing of the clip,
minimizing setup time and enhancing usability. Material selection plays a vital role in durability and
performance, with high-strength metals or reinforced polymers preferred to withstand repeated operations.

The methodology involves creating a CAD model of the drill clip, simulating its clamping force and range of
motion, and ensuring that it can securely hold materials under typical drilling conditions. Ergonomics and
ease of use are considered in the design, allowing operators to quickly clamp and release workpieces. The
focus is on achieving a balance between strong clamping force and simplicity, ensuring the mechanism is both
effective and user-friendly for small-scale workshops or household use.

VI.WORKING

The drill clip mechanism operates by first positioning the workpiece securely within the clip body. The
movable clamping arm is then engaged using either a screw-tightening mechanism or a spring-based system,
applying consistent pressure to hold the material firmly. This ensures that the workpiece does not shift or tilt
during drilling, which is crucial for achieving precision and avoiding damage. The design also allows for
slight adjustments in clamping force, enabling the mechanism to accommodate materials of different
thicknesses or shapes.

In addition to providing stability, the drill clip reduces operator fatigue by eliminating the need to manually
hold the workpiece in place. The simple operation allows for quick setup and release, increasing workflow
efficiency. The mechanism is designed to provide uniform pressure distribution across the contact area,
minimizing the risk of deformation on softer materials. Its compact size ensures that it does not interfere with
the movement of the drill or workspace, making it suitable for small-scale workshop or household
environments. Overall, the drill clip combines ease of use, safety, and precision in a single, practical design.
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VII.RESULTS AND DISCUSSION

The drill clip mechanism was evaluated based on its ability to hold different types of workpieces securely
during drilling operations. Tests showed that the clip maintained stability for a variety of materials, including
wood, plastic, and thin metal sheets, without slipping or causing surface damage. The adjustable clamping
arm allowed for quick setup, reducing the time required to prepare each workpiece compared to traditional
clamps.

The mechanism demonstrated consistent performance, with the screw or spring system providing sufficient
clamping force while remaining easy to operate. Operators reported reduced effort and improved safety, as
the risk of the workpiece moving unexpectedly during drilling was minimized. The compact design proved to
be space-efficient, enabling effective operation even in constrained workshop setups.

Furthermore, the drill clip enhanced drilling accuracy, as the workpiece remained firmly in place throughout
the operation. Its versatility in handling different material sizes and thicknesses was a significant advantage
over conventional clamps. The mechanism’s simplicity also suggests potential for cost-effective
manufacturing and easy adoption in small-scale or household environments. Overall, the drill clip mechanism
provides a practical, reliable, and efficient solution for securing materials during drilling, improving both
precision and operator convenience.

VIII.ADVANTAGES

e Provides a secure hold for various workpieces, reducing the risk of slippage or misalignment during
drilling.

e Compact and lightweight design suitable for small workshops and household environments.

e Easy to operate, allowing quick setup and release, saving time and improving workflow efficiency.

e Reduces operator fatigue by eliminating the need to manually hold materials in place, enhancing safety.
e Adjustable clamping system accommodates workpieces of different sizes and shapes without causing
damage.

e Combines precision, reliability, and user-friendliness in a single mechanism.

IX.APPLICATIONS

e  Useful in small workshops and household environments for holding materials securely during drilling
tasks.

e Applicable in woodworking, plastic fabrication, and light metalworking where precision and stability are
essential.

e Can be integrated into educational labs or DIY setups to teach safe drilling practices.
e Suitable for portable drilling setups due to its compact design, enhancing versatility.

e  Supports small-scale production units or craft industries requiring repeated, accurate drilling on different
materials.

X.FUTURE SCOPE

e Incorporation of automatic clamping or quick-release systems to reduce setup time and improve
efficiency.

e  Use of higher durability or lightweight alloys to enhance longevity without increasing weight.

e Integration with digital measuring tools or sensors for precise positioning of workpieces.

e Scaling or modifying the design to handle larger workpieces or heavier-duty operations.

e Potential for mass production and commercialization as a cost-effective, user-friendly tool for small
workshops, educational labs, and home DIY enthusiasts.
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XI1.CONCLUSION

The drill clip mechanism designed in this study provides a simple, reliable, and efficient solution for securely
holding workpieces during drilling operations. The mechanism improves drilling accuracy by minimizing
workpiece movement, reduces operator effort, and enhances safety. Its compact and adjustable design allows
it to accommodate various materials, making it suitable for small workshops, household applications, and
educational labs.

The study demonstrates that the drill clip is not only user-friendly and cost-effective but also versatile and
durable, offering significant advantages over conventional clamping methods. Future improvements, such as
automatic clamping, digital positioning integration, or scaling for heavier workpieces, can further enhance its
usability and applicability. Overall, the drill clip represents a practical and innovative tool that improves
precision, efficiency, and safety in drilling operations.

ACKNOWLEDGEMENT

We would like to express our heartfelt gratitude to our college for providing a supportive and resourceful
environment that made the completion of this project possible. The availability of workshop facilities, tools,
and a conducive workspace greatly facilitated the design, development, and testing of the drill clip
mechanism.

We sincerely thank our friends and team members for their active collaboration, constant encouragement, and
valuable inputs throughout the project. Their dedication, innovative ideas, and teamwork played a crucial role
in overcoming challenges and achieving the objectives of this project successfully.

REFERENCES

[1] Shigley, J.E., Mischke, C.R., & Budynas, R.G., Mechanical Engineering Design, 10th Edition,
McGraw-Hill Education, 2015.

[2] Norton, R.L., Design of Machinery, 6th Edition, McGraw-Hill Education, 2011.

[3] Spotts, M.F., Shoup, T.E., & Hornberger, L.E., Design of Machine Elements, 8th Edition, Pearson,
2004.

[4] S. Kalpakjian & S.R. Schmid, Manufacturing Engineering and Technology, 7th Edition, Pearson, 2013.
[5] Kulkarni, S.V., Workshop Technology: Metal Cutting & Machine Tools, Vol. 1, 2012.

[6] ISO 2768-1: General Tolerances — Part 1: Linear and Angular Dimensions without Individual
Tolerance Indications, International Organization for Standardization, 1989.

[7] Rattan, S.S., Theory of Machines, 4th Edition, Tata McGraw-Hill Education, 2010.

[8] Nayak, M., & Patil, S., “Design and Development of Workpiece Clamping Mechanism for Small Scale
Workshops,” International Journal of Mechanical Engineering Research, Vol. 7, Issue 3, 2017, pp. 120-
125.

[9] Bhandari, V.B., Design of Machine Elements, 3rd Edition, McGraw-Hill Education, 2010.

[10] ASTM F-1387: Standard Guide for Assembly of Mechanical Fasteners and Clamping Devices, ASTM
International, 2012.

IJCRT2508549 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] €846


http://www.ijcrt.org/

