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In the field of manufacturing and machining, precision is paramount. When a machinist is tasked with creating a
circular metal disk with a specific area of 2300 cm², understanding the geometric principles and applying
accurate calculations are essential to ensure the final product meets exact specifications. This article
provides a comprehensive guide on how a machinist can determine the required dimensions, perform necessary
calculations, and execute the manufacturing process with precision up to four decimal places. Whether you
are a professional machinist, engineering student, or manufacturing enthusiast, this guide aims to clarify the
steps involved in manufacturing such a disk accurately.

---

Understanding the Problem: Manufacturing a Circular Metal Disk
with a Specific Area

Before delving into calculations, it is crucial to understand the problem statement clearly:

- Objective: Manufacture a circular metal disk
- Specified Area: 2300 cm²
- Precision Required: Four decimal places

The core challenge involves determining the radius or diameter of the disk that corresponds precisely to an area
of 2300 cm², then translating that into practical manufacturing steps.

---

Fundamental Geometric Principles

The problem revolves around the properties of circles. The key geometric formula relevant here is:

Area of a circle (A):
\[ A = \pi r^2 \]

where:
- \( A \) = area of the circle
- \( r \) = radius of the circle
- \( \pi \) ≈ 3.1415926535

To find the necessary dimensions, the machinist needs to solve for the radius \( r \):

\[ r = \sqrt{\frac{A}{\pi}} \]

Once the radius is known, the diameter \( d \) can be calculated by:

\[ d = 2r \]



---

Calculating the Radius and Diameter with High Precision

Given the area \( A = 2300 \, \text{cm}^2 \), let's proceed with the calculations.

Step 1: Calculate the radius (r)

\[
r = \sqrt{\frac{2300}{\pi}} = \sqrt{\frac{2300}{3.1415926535}} \approx \sqrt{732.881} \approx
27.0694\, \text{cm}
\]

Rounded to four decimal places:

\[ r \approx 27.0694\, \text{cm} \]

Step 2: Calculate the diameter (d)

\[
d = 2r = 2 \times 27.0694 \approx 54.1388\, \text{cm}
\]

Rounded to four decimal places:

\[ d \approx 54.1388\, \text{cm} \]

---

Manufacturing Considerations and Practical Steps

Once the dimensions are known, the machinist must translate these mathematical figures into manufacturing
instructions.

1. Material Selection

- Type of Metal: Depending on application, choose steel, aluminum, or other metals.
- Thickness: Determine based on design requirements; not specified in the problem but essential for manufacturing.

2. Preparation of Equipment

- Use precision cutting tools such as CNC machines, laser cutters, or water jet cutters.
- Ensure the machine's calibration is accurate to four decimal places to match the precision required.



3. Creating the Circular Disk

- Step 1: Measure and mark the diameter of approximately 54.1388 cm on the raw material.
- Step 2: Use a CNC machine or a circular cutting tool to cut the metal to the specified diameter.
- Step 3: Verify the diameter using precise measuring instruments like digital calipers or coordinate measuring
machines (CMM).

4. Quality Control and Verification

- Measure the actual area of the manufactured disk to confirm it matches 2300 cm².
- Use the formula:

\[
A_{measured} = \pi \times r_{measured}^2
\]

- If the measured area deviates beyond acceptable tolerance, adjust the cutting process accordingly.

---

Ensuring Accuracy and Precision in Manufacturing

Achieving four decimal places of precision in manufacturing requires meticulous attention to detail:

- Calibration: Regularly calibrate measurement instruments.
- Environmental Conditions: Maintain stable temperature and humidity to prevent material expansion or
contraction.
- Material Properties: Consider material tolerances; some metals may have slight variations.
- Instrument Resolution: Use high-precision tools capable of measuring to at least four decimal places.

---

Additional Factors Impacting the Manufacturing Process

While the core calculations are straightforward, several practical factors influence the final quality:

- Tool Wear: Regularly check and replace cutting tools to maintain precision.
- Cutting Tolerance: Define acceptable tolerances (e.g., ±0.01 cm) to determine if the final product meets
specifications.
- Surface Finish: Decide on surface finish quality based on the disk's application.
- Edge Quality: Ensure smooth, burr-free edges for safety and functionality.

---

Conclusion: From Calculation to Manufacturing

Manufacturing a circular metal disk with an exact area of 2300 cm² involves precise calculations of radius
and diameter, meticulous planning, and execution. By understanding the fundamental geometry, performing
accurate calculations to four decimal places, and employing high-precision manufacturing techniques, a



machinist can produce a disk that adheres strictly to specifications.

This process exemplifies the importance of combining mathematical accuracy with practical manufacturing
skills. Whether for industrial applications, engineering projects, or custom fabrication, adhering to these
principles ensures high-quality outcomes and client satisfaction.

---

Summary of Key Steps

- Understand the geometric relationship between area and radius.
- Calculate radius: approximately 27.0694 cm.
- Calculate diameter: approximately 54.1388 cm.
- Use precise measurement tools during manufacturing.
- Maintain strict quality control to verify dimensions and area.
- Account for material and environmental tolerances to ensure accuracy.

---

Additional Resources for Machinists and Engineers

- Mathematical Tools: Scientific calculators, CAD software for precise modeling.
- Measurement Instruments: Digital calipers, micrometers, coordinate measuring machines (CMM).
- Standards and Tolerances: Refer to manufacturing standards such as ISO, ASTM for acceptable tolerances.

By following these detailed steps and considerations, a machinist can successfully create a circular metal disk
with an area of 2300 cm², achieving four decimal place accuracy and ensuring the final product meets all
technical requirements.

Frequently Asked Questions

What is the radius of the circular metal disk with an area of 2300 cm²?

The radius is approximately 17.34 cm, calculated using the formula r = �(A/π), so r = �(2300/π) ≈ 17.34 cm.

How do you calculate the radius of a circle given its area?

Use the formula r = �(A/π), where A is the area of the circle.

What is the precise radius of the disk to four decimal places?

The radius is approximately 17.3425 cm.

What tools might a machinist use to manufacture a circular disk of this
size?

A machinist might use a lathe, a CNC machine, and precision measuring tools such as calipers and a micrometer.



How can a machinist ensure the accuracy of the diameter during
manufacturing?

By using precise measuring instruments like a calibrated micrometer or a coordinate measuring machine (CMM) to
verify the diameter during and after machining.

What is the significance of manufacturing a disk with such specific area
requirements?

Ensuring the disk has the precise area is critical for applications requiring exact dimensions, such as in
mechanical assemblies, engineering prototypes, or specialized equipment.

If the diameter of the disk is needed, how is it calculated from the area?

Diameter d = 2 × r, where r = �(A/π). For this disk, d ≈ 2 × 17.3425 ≈ 34.685 cm.

What are common mistakes to avoid when calculating the radius of a
circular disk from its area?

Common mistakes include incorrect use of π, errors in square root calculation, and mixing units. Always
double-check calculations and ensure consistent units.

What machining tolerances are typically acceptable for a metal disk with
an area of 2300 cm²?

Tolerances depend on the application but generally range from ±0.1 mm to ±0.5 mm for precision components.
Exact tolerances should be specified based on engineering requirements.

How does the decimal precision in calculations affect the manufacturing
process?

Higher decimal precision ensures accurate dimensions, reducing errors and ensuring the final product meets
specifications, especially important in high-precision applications.

Additional Resources
A Machinist Is Required To Manufacture A Circular Metal Disk With Area 2300 Cm², To Four Decimal Places

---

Introduction

In the world of manufacturing and precision engineering, the ability to produce components that meet exact
specifications is vital. Whether in aerospace, automotive, or industrial machinery, the accuracy of dimensions
can determine the success or failure of a product. One common task that encapsulates the importance of
precision is fabricating a circular metal disk with a specified area, especially when the tolerances are tight and
must be expressed to multiple decimal places.

This article delves into the intricacies of manufacturing a circular metal disk with an exact area of 2300 cm²,
examining the mathematical foundations, the practical considerations for machinists, and the quality
assurance processes involved. The focus is on understanding the process from a technical perspective,
highlighting the challenges faced by machinists in achieving such precision, and exploring the tools and
techniques that facilitate this level of accuracy.



---

Context and Relevance of the Task

Manufacturing a circular metal disk with a precise area is more than just a matter of cutting a round piece of
metal. It involves complex calculations, meticulous measurement, and advanced machining techniques. Such
components are often used in applications where the fit, balance, or surface area directly impacts
performance—think of pressure plates, flywheels, or specialized contact disks.

The requirement to produce a disk with an area of exactly 2300 cm², accurate to four decimal places,
underscores the importance of mathematical rigor in manufacturing. Slight deviations can lead to functional
failures, misalignments, or product rejection, which can be costly.

---

Mathematical Foundations

Calculating the Radius from the Area

The core mathematical challenge here is to determine the radius of the disk that corresponds to the given area.
The area \(A\) of a circle is given by:

\[A = \pi r^2\]

Where:
- \(A\) is the area,
- \(r\) is the radius,
- \(\pi\) is Pi, approximately 3.1415926536.

Given:
\[
A = 2300\, \text{cm}^2
\]

Solving for \(r\):

\[
r = \sqrt{\frac{A}{\pi}}
\]

Plugging in the values:

\[
r = \sqrt{\frac{2300}{\pi}} = \sqrt{\frac{2300}{3.1415926536}}
\]

Calculating:

\[
r = \sqrt{732.872} \approx 27.0730\, \text{cm}
\]

Note: To four decimal places, the radius is approximately 27.0730 cm.

Significance of Precision

Achieving measurements to four decimal places means tolerating an error of less than 0.0001 cm in the radius
measurement. This level of precision demands high-grade measuring instruments and meticulous calibration.



---

Practical Challenges in Manufacturing

Material Selection and Preparation

- Material Properties: The choice of metal (e.g., steel, aluminum, titanium) impacts machinability, thermal
expansion, and surface finish.
- Preparation: The raw stock must be sufficiently large, free from defects, and properly secured during
machining.

Machining Processes

- Cutting Tools: Use of precision lathes, CNC (Computer Numerical Control) machines, and specialized cutting
tools ensures adherence to exact dimensions.
- Programming and Calibration: CNC machines are programmed with the calculated radius, and calibration
routines are performed prior to machining.
- Workholding: The disk must be held securely to prevent movement or vibration that could distort the cut.

Measurement and Verification

- Metrology Instruments: Use of coordinate measuring machines (CMM), laser scanners, or high-precision
calipers.
- Measurement Protocols: Multiple measurements are taken at different points to ensure uniformity and
adherence to specifications.
- Environmental Control: Temperature and humidity are controlled to prevent material expansion or
contraction during measurement.

---

Techniques for Achieving High Precision

Advanced Machining Technologies

- CNC Machining: Automated control allows for complex, precise cuts with minimal human error.
- Laser Cutting and Engraving: For fine adjustments and verification, laser systems can be used to refine
dimensions.
- Grinding and Polishing: Post-machining processes can fine-tune the surface finish and dimensional accuracy.

Calibration and Quality Assurance

- Regular calibration of measurement tools.
- Use of certified reference standards.
- Implementation of statistical process control (SPC) to monitor manufacturing consistency.

---

Error Sources and Mitigation Strategies

| Error Source | Potential Impact | Mitigation Strategies |
|----------------|--------------------|------------------------|
| Tool Wear | Dimensional inaccuracies | Regular tool inspection and replacement |
| Machine Drift | Deviations over time | Routine calibration and maintenance |
| Material Variability | Inconsistent dimensions | Material testing and selection |
| Environmental Factors | Thermal expansion | Temperature-controlled environment |

---

Case Study: From Calculation to Production



Suppose a machinist receives a detailed blueprint specifying the disk's area as 2300 cm² to four decimal places.
The process involves:

1. Calculating the required radius: approximately 27.0730 cm.
2. Programming the CNC machine with the radius, ensuring the tool path is precise.
3. Securing the raw metal stock in the machine fixture.
4. Performing initial rough cuts, followed by finishing passes.
5. Using a CMM to measure the radius at multiple points, confirming it matches the calculated 27.0730 cm
within the specified tolerance.
6. Adjusting machining parameters if necessary to correct minor deviations.
7. Final inspection, including surface quality and dimensional verification.

This meticulous process exemplifies the intersection of mathematical precision and manufacturing expertise.

---

Implications and Broader Significance

Achieving such precise manufacturing not only underscores the importance of mathematical rigor but also
highlights the technological advancements in machining. It demonstrates how modern tools enable machinists to
produce components with tolerances that were previously unattainable.

Furthermore, the ability to produce components with such high precision directly impacts product reliability,
safety, and performance. Industries that depend on tight tolerances, like aerospace or medical device
manufacturing, rely heavily on these capabilities.

---

Conclusion

The task of manufacturing a circular metal disk with an area of exactly 2300 cm², accurate to four decimal
places, exemplifies the critical role of mathematical precision in modern manufacturing. From initial
calculations of the radius to advanced machining techniques and rigorous quality control, each step is
essential to ensure the final product meets exact specifications.

As manufacturing technology continues to evolve, the integration of mathematical rigor, precision
instrumentation, and automation will further enhance the ability of machinists to produce components that
push the boundaries of accuracy and quality. This synergy not only improves efficiency but also ensures the
safety and functionality of critical components across various industries.

In essence, this task is a microcosm of the broader principles of precision engineering—where mathematics and
craftsmanship converge to create components that meet the highest standards of quality.
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