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A 100um Thick Layer Of Gold Is Plated On A Medallion That Is 4.00cm In Diameter And
2.00mm Thick. What are the implications of this gold plating in terms of material properties,
manufacturing processes, and practical applications? This article explores the fascinating details
behind gold plating on medallions, including the calculations involved, the significance of layer
thickness, and the benefits of gold plating in jewelry and commemorative items.

Understanding Gold Plating: The Basics

What Is Gold Plating?
Gold plating is a process where a thin layer of gold is deposited onto the surface of another material,
usually metal. This technique enhances the appearance, prevents corrosion, and adds value to items
like jewelry, medals, and decorative pieces. The thickness of the gold layer plays a critical role in
determining the durability, appearance, and cost of the plated item.

The Significance of a 100μm Gold Layer
A layer of 100 micrometers (μm) or 0.1 millimeters (mm) of gold is considered a thick gold plating,
often used for high-end jewelry or items requiring longevity. This thickness balances the aesthetic
appeal with practical considerations such as wear resistance and value.

Calculating the Gold Layer's Quantity and Value

Dimensions of the Medallion
- Diameter: 4.00 cm
- Thickness: 2.00 mm

To understand the amount of gold used, we must consider the surface area of the medallion and the
volume of gold in the plated layer.

Surface Area of the Medallion
Since the medallion is circular in shape, its surface area (A) can be calculated using:
\[



A = \pi r^2
\]
Where:
- \( r = \frac{\text{diameter}}{2} = \frac{4.00\,cm}{2} = 2.00\,cm \)

Calculating:
\[
A = \pi \times (2.00\,cm)^2 = \pi \times 4.00\,cm^2 \approx 12.57\,cm^2
\]

Volume of Gold Plated Layer
The volume (V) of the gold layer is:
\[
V = \text{surface area} \times \text{thickness}
\]
Convert the thickness from micrometers to centimeters:
\[
100\,μm = 0.01\,mm = 0.001\,cm
\]
Therefore:
\[
V = 12.57\,cm^2 \times 0.001\,cm = 0.01257\,cm^3
\]

Mass of Gold Used
Using the density of gold (\( \rho \approx 19.32\,g/cm^3 \)):
\[
\text{Mass} = V \times \rho = 0.01257\,cm^3 \times 19.32\,g/cm^3 \approx 0.242\,g
\]
Thus, approximately 0.242 grams of gold are used for plating the medallion.

Estimating Gold Cost
Assuming the current market price of gold is approximately $60 per gram (price fluctuates), the
material cost of gold in the plating is:
\[
\$60 \times 0.242 \approx \$14.52
\]
This gives an idea of the material value of the gold layer on the medallion.

Manufacturing Process of Gold Plating



Electroplating Technique
The most common method for gold plating is electroplating, which involves:
- Cleaning the base metal surface thoroughly
- Applying an electrical current to deposit gold ions onto the surface
- Controlling the current and duration to achieve the desired layer thickness

Controlling Thickness
Thickness is controlled by:
- Time of electroplating
- Current density
- Composition of the gold electrolyte solution

A 100μm layer requires precise control to ensure uniformity and adhesion, especially for durable
applications.

Post-Plating Treatments
After plating, items may undergo:
- Polishing to enhance shine
- Protective coatings to prevent tarnishing
- Quality checks to ensure layer uniformity and adhesion

Advantages of Thick Gold Plating

Enhanced Durability
Thicker gold layers are more resistant to wear and scratching, preserving the item's appearance
over time.

Increased Value and Aesthetics
A substantial gold layer imparts a luxurious look, making the medallion suitable for awards, jewelry,
or collectibles.

Corrosion Resistance
Gold is highly resistant to oxidation and corrosion, protecting the underlying metal from
environmental damage.



Applications of Gold-Plated Medallions

Medals and Awards
Gold-plated medals are popular in sports, military, and academic ceremonies, symbolizing
achievement and excellence.

Jewelry and Accessories
Gold plating offers an affordable alternative to solid gold jewelry, providing a luxurious appearance
at a lower cost.

Commemorative and Souvenir Items
Medallions with gold plating serve as keepsakes or souvenirs, commemorating special events or
milestones.

Environmental and Economic Considerations

Eco-Friendly Aspects
Modern electroplating techniques aim to minimize waste and use environmentally friendly
chemicals, although gold mining itself has ecological impacts.

Cost-Effectiveness
Gold plating allows manufacturers to produce visually appealing items without the high cost of solid
gold, making luxury accessible and affordable.

Conclusion: What Does a 100μm Gold Layer Mean for
Your Medallion?
A 100μm thick layer of gold on a 4.00cm diameter, 2.00mm thick medallion signifies a high-quality,
durable, and aesthetically appealing piece. The careful calculation of gold usage reveals that only a
small amount of gold is needed to produce a luxurious appearance, emphasizing the efficiency and
beauty of gold plating. Whether used for awards, jewelry, or collectibles, thick gold plating ensures
longevity, value, and elegance, making it a favored choice in decorative and functional items alike.

If you are considering purchasing or creating a gold-plated medallion, understanding these technical
details can help you appreciate the craftsmanship, value, and care involved in the process. Gold
plating combines artistry with engineering, resulting in items that are both beautiful and lasting.



Frequently Asked Questions

What is the total volume of gold used to plate the medallion?
First, calculate the surface area of the medallion: A = πr² = π(2 cm)² ≈ 12.57 cm². The volume of
gold is the surface area multiplied by the gold layer thickness: V = A × thickness. Convert thickness
to cm: 100 μm = 0.01 cm. So, V ≈ 12.57 cm² × 0.01 cm ≈ 0.1257 cm³.

How much gold mass is present in the plated layer?
Using the volume (0.1257 cm³) and gold's density (approximately 19.32 g/cm³), the mass of gold is:
mass = volume × density ≈ 0.1257 cm³ × 19.32 g/cm³ ≈ 2.43 grams.

What is the significance of the gold layer thickness in plating
applications?
The thickness of the gold layer (100 μm) affects durability, appearance, and cost. Thicker layers
generally last longer and provide a more luxurious look, but are more expensive. A 100 μm layer
balances durability with material costs for decorative items like medallions.

How does the gold plating thickness compare to typical
jewelry plating standards?
Typical gold plating for jewelry ranges from a few micrometers (micro-arc) to around 50 μm for
thicker, more durable layers. At 100 μm, the gold layer on this medallion is relatively thick,
indicating high durability and quality, often used for collectible or commemorative items.

If the medallion's diameter increases, how does that affect the
amount of gold used for plating?
The surface area (and thus gold usage) increases with the square of the radius. Doubling the
diameter quadruples the surface area, leading to a proportional increase in the amount of gold
needed for the same thickness, assuming the thickness remains constant.

Additional Resources
Gold Plating: An In-Depth Analysis of a 100 μm Thick Gold Layer on a Medallion

---

Introduction

Gold has long been revered for its beauty, rarity, and corrosion resistance. It is a material of choice
in jewelry, awards, and decorative items due to its luster and durability. When it comes to
medallions—whether for awards, commemorative coins, or decorative tokens—the application of
gold enhances both aesthetic appeal and perceived value. One critical aspect of gold plating is the



thickness of the applied layer, which directly impacts the item's longevity, appearance, and overall
quality.

In this article, we will delve into the specifics of a medallion coated with a 100 μm (micrometer)
thick layer of gold, focusing on its dimensions, material properties, and the implications of such
plating thickness. We'll explore what makes this level of gold deposition significant, how it is
achieved, and what it means for the durability and value of the medallion.

---

Understanding the Medallion’s Dimensions

Basic Measurements

The medallion under examination measures:
- Diameter: 4.00 cm
- Thickness: 2.00 mm

This size places the medallion in a typical range for commemorative or award medals, which are
often designed to be substantial yet portable. To better understand the gold layer's implications, it is
essential to convert these measurements into consistent units:

- Diameter: 4.00 cm = 40 mm
- Thickness: 2.00 mm

---

Gold Plating Thickness: 100 μm

What Does 100 μm Mean?

The thickness of gold plating, specified as 100 micrometers (μm), indicates the depth of the gold
layer deposited onto the substrate. To contextualize:

- 1 μm = 1 x 10^-6 meters = 0.001 mm
- Therefore, 100 μm = 0.1 mm

This is considered a thick layer in the context of electroplating, where typical gold plating
thicknesses can range from a few micrometers (for jewelry) to several hundred micrometers for
specialized applications.

Significance of a 100 μm Gold Layer

A gold layer of this thickness offers several benefits:
- Enhanced Durability: Thicker gold layers resist wear and tarnishing, maintaining their appearance
over prolonged periods.
- Corrosion Resistance: Gold’s inert nature protects underlying materials from corrosion.
- Luxurious Appearance: A substantial gold layer imparts a richer, more vibrant finish compared to
thin coatings.
- Potential for Replating: The thickness allows for re-polishing and additional plating if necessary.



---

Material Composition and Substrate

The medallion's core material plays a significant role in the overall performance and value. Common
substrates include:

- Brass: An alloy of copper and zinc, favored for its durability and ease of plating.
- Copper: Known for its excellent conductivity and good adhesion.
- Silver or Base Metals: Less common but used for specific aesthetic effects or cost considerations.

The gold layer is typically applied via electroplating, where an electric current deposits gold ions
onto the surface of the substrate.

---

Calculating the Gold Layer’s Volume and Mass

Understanding the quantity of gold applied involves calculating the volume of the gold layer and its
mass based on gold’s density (~19.32 g/cm³).

Step 1: Surface Area of the Medallion

Since the gold layer covers the entire surface, including the sides, we need to calculate both:

- Top surface area (A_top)
- Side surface area (A_side)

Top surface (circular):
\[ A_{top} = \pi r^2 \]
where \( r = \frac{d}{2} = \frac{40\, \text{mm}}{2} = 20\, \text{mm} \)

\[
A_{top} = \pi \times (20\, \text{mm})^2 \approx 3.1416 \times 400 \approx 1256.64\, \text{mm}^2
\]

Side surface (lateral area):
\[
A_{side} = \text{circumference} \times \text{height} = 2 \pi r \times h
\]
where \( h = 2\, \text{mm} \):

\[
A_{side} = 2 \pi \times 20\, \text{mm} \times 2\, \text{mm} \approx 2 \times 3.1416 \times 20 \times
2 \approx 251.33\, \text{mm}^2
\]

Total surface area (A_total):
\[
A_{total} = A_{top} + A_{side} \approx 1256.64 + 251.33 \approx 1507.97\, \text{mm}^2
\]



---

Step 2: Volume of Gold

The volume of the gold layer:
\[
V = A_{total} \times t
\]
where \( t = 100\, \mu m = 0.1\, \text{mm} \):

\[
V = 1507.97\, \text{mm}^2 \times 0.1\, \text{mm} \approx 150.80\, \text{mm}^3
\]

---

Step 3: Mass of Gold

Using gold's density:
\[
\rho_{Au} \approx 19.32\, \text{g/cm}^3
\]
and converting volume to cubic centimeters:
\[
V = 150.80\, \text{mm}^3 = 0.1508\, \text{cm}^3
\]

Thus:
\[
\text{Mass} = V \times \rho = 0.1508\, \text{cm}^3 \times 19.32\, \text{g/cm}^3 \approx 2.915\,
\text{g}
\]

Summary:
- The gold layer on this medallion weighs approximately 2.92 grams.

This is a significant amount of gold for a decorative item, reflecting the high-quality plating and the
premium nature of the product.

---

Manufacturing Process: Achieving a 100 μm Gold Layer

Electroplating Techniques

Achieving a gold layer of 100 μm involves meticulous electroplating processes, often requiring
multiple passes or specialized plating baths:

- Initial Layering: A thin “strike” layer ensures adhesion.
- Build-up Layers: Multiple layers are deposited gradually, allowing control over thickness and
surface finish.



- Control of Parameters: Voltage, current density, temperature, and bath composition are carefully
regulated to ensure uniform thickness.
- Post-Processing: Polishing, buffing, and inspection ensure the gold layer's quality and consistency.

Challenges and Considerations

- Uniformity: Achieving a consistent 100 μm thickness across complex geometries demands precise
control.
- Cost: Thicker gold layers increase material costs and processing time.
- Adhesion: Adequate surface preparation is critical to prevent peeling or flaking.
- Environmental Factors: Proper handling and storage prolong the gold layer’s lifespan.

---

Longevity and Performance

A 100 μm gold layer on a medallion offers superior durability compared to thinner coatings:

- Wear Resistance: The thick layer resists scratches, tarnish, and corrosion.
- Maintained Aesthetic: The vibrant luster remains intact longer.
- Re-Polishing Potential: The substantial thickness allows for re-polishing, restoring the medallion’s
appearance without exposing the substrate.

This makes such medallions ideal for awards, commemorative pieces, or items intended for long-
term display and handling.

---

Value Implications

The combination of a large diameter, a thick gold layer, and high-quality manufacturing translates
into a premium product:

- Aesthetic Appeal: The rich, deep gold finish enhances visual impact.
- Perceived Worth: The weight of gold and craftsmanship increases the medallion’s monetary and
sentimental value.
- Durability: Longer lifespan reduces the need for re-plating or replacement.

---

Final Thoughts

The application of a 100 μm thick layer of gold on a 4.00 cm diameter, 2.00 mm thick medallion
exemplifies a commitment to quality and longevity. Such a thick layer of gold not only elevates the
visual appeal but also ensures the piece remains pristine and resistant to wear over time. This level
of plating is often reserved for high-end collectibles, awards, or heirloom items where durability and
prestige are paramount.

Manufacturers and consumers alike benefit from understanding these parameters—knowing that a
substantial gold layer signifies craftsmanship, durability, and lasting value. Whether intended as a
trophy, a commemorative token, or a decorative artifact, this medallion exemplifies the art and



science of premium gold plating.

---

Summary Points

- Gold Layer Thickness: 100 μm (~0.1 mm)
- Medallion Dimensions: 4.00 cm diameter; 2.00 mm thick
- Gold Mass: Approximately 2.92 grams
- Surface Area Covered: ~1508 mm²
- Durability
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