
cone 5 6 glazes materials and recipes
Cone 5 6 glazes materials and recipes are the backbone of functional and decorative ceramic art for
many potters. Understanding the components and how they interact is crucial for achieving
predictable and beautiful results at these mid-range firing temperatures. This comprehensive guide
will delve into the essential materials used in cone 5 and cone 6 glazes, explore common glaze
recipes and their characteristics, and offer insights into the science behind glaze formulation. Whether
you're a beginner looking to understand basic glaze chemistry or an experienced potter seeking to
refine your techniques, this article will provide valuable information on cone 5 6 glazes, covering
everything from silica and alumina to fluxing agents and colorants. We'll also touch upon the nuances
of firing and application to help you master these versatile glaze ranges.
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Understanding Cone 5 and Cone 6 Firing Temperatures

Cone 5 and Cone 6 represent popular mid-range firing temperatures in ceramic studios, typically
falling between 2165°F (1185°C) for cone 5 and 2232°F (1222°C) for cone 6. These temperature
ranges are widely adopted due to their versatility, offering a good balance between achieving
vitrification (where the clay body becomes glass-like and non-porous) and providing a broad palette of
glaze colors and effects. Unlike high-fire glazes that require specialized kilns and longer firing cycles,
cone 5 6 glazes are more accessible for many potters, making them a common choice for both
functional ware and artistic pieces. The specific temperature achieved within this range directly
impacts the glaze's maturation, melting point, and final appearance.

At cone 5, glazes tend to be slightly less melted and may exhibit a bit more texture or a less glassy
surface compared to cone 6. Cone 6, on the other hand, pushes the maturation further, leading to a
more fully melted, glassy, and often brighter glaze surface. Understanding the precise temperature
your kiln reaches at cone 5 or cone 6 is paramount, as even slight variations can significantly alter the
outcome of your glazed ceramics. This temperature window allows for a wide array of glaze types,
from transparent and glossy to opaque and matte, making it a flexible and forgiving range for
experimentation and production.

Essential Materials for Cone 5 6 Glazes

The magic of ceramic glazes lies in the precise combination of raw materials, each playing a distinct
role in the final melted glass. Understanding these components is the first step towards formulating or
adapting successful cone 5 6 glazes. The primary ingredients fall into categories based on their
function: glass formers, stiffeners, fluxes, and colorants/opacifiers.



Silica (SiO2): The Glass Former

Silica, most commonly sourced from quartz or flint, is the fundamental glass-forming oxide in virtually
all ceramic glazes. It melts at very high temperatures on its own, but when combined with fluxes, it
forms the glassy matrix that gives a glaze its durability, hardness, and transparency. In cone 5 6
glazes, silica is essential for creating a stable glass that can withstand thermal shock and chemical
attack. The percentage of silica in a glaze recipe directly influences its viscosity and melting behavior.
Too little silica can result in a glaze that is too fluid and prone to running off the piece, while too much
can make the glaze resistant to melting, leading to a dry or underfired surface.

Alumina (Al2O3): The Stiffener and Matting Agent

Alumina, typically introduced through kaolin or alumina hydrate, is crucial for providing structure and
stability to the molten glaze. It acts as a stiffener, increasing the viscosity of the melt and preventing
it from running off the ware. Alumina also plays a significant role in developing matte finishes; as the
glaze cools, alumina crystals can form, scattering light and creating a less reflective surface. In cone 5
6 glazes, alumina is vital for creating glazes that hold their shape, resist dripping, and develop
desirable surface textures. It counteracts the fluidity introduced by fluxes, creating a balanced melt.

Fluxes: Lowering the Melting Point

Fluxes are the workhorses of glaze chemistry, their primary function being to lower the melting
temperature of silica and alumina, allowing the glaze to form a continuous glass at the desired firing
temperature. Cone 5 6 glazes rely on a variety of fluxes to achieve their mature, glassy state. The
type and amount of flux used significantly influence the glaze's gloss, texture, and color response.

Alkaline Fluxes (Potash, Soda Ash, Lithia)

Alkaline fluxes, such as potash (K2O), soda ash (Na2O), and lithia (Li2O), are powerful fluxes that melt
at relatively low temperatures. They contribute to a bright, glassy surface and can produce vibrant
colors with certain metal oxides. However, high amounts of alkaline fluxes can lead to crazing (fine
cracks in the glaze surface) due to their relatively high coefficient of thermal expansion. Potash tends
to produce a slightly less fluid melt than soda. Lithia is a very strong flux and can be used in smaller
quantities to achieve lower firing temperatures or create unique textures, but it is also more
expensive.

Earthly Fluxes (Feldspar, Nepheline Syenite, Dolomites, Talc)

Earthly fluxes are derived from natural minerals and are a cornerstone of many glaze recipes.
Feldspars, such as potassium feldspar (K-feldspar) and sodium feldspar (albite), are primary sources
of alkalis and also contribute alumina and silica. Nepheline syenite is a more soluble feldspar,
meaning it melts more readily and can provide a glossy finish. Dolomite (calcium magnesium
carbonate) and talc (magnesium silicate) introduce magnesium and calcium, which are less fluid



fluxes than alkalis. They can contribute to matte surfaces, improve glaze durability, and create
interesting textural effects. High amounts of dolomite can sometimes lead to pinholing if not balanced
correctly.

Boron Fluxes (Borax, Gerstley Borate)

Boron, typically introduced as borax or Gerstley borate, is a highly effective flux that significantly
lowers the melting point of glazes. Boron also contributes to the glass's hardness and durability. It can
create brilliant glosses and is essential for many transparent and brightly colored glazes. However,
too much boron can cause the glaze to become too fluid or devitrify (crystallize) upon cooling, leading
to a matte or cloudy appearance. Gerstley borate is a complex borate mineral that also contains
aluminum and has a reputation for providing good suspension and silky textures, though it can be
prone to settling and developing a gel-like consistency over time.

Colorants and Opacifiers

While the base glaze provides the glass, colorants and opacifiers are what give glazes their visual
character. These are often present in small percentages but have a dramatic impact on the final
appearance.

Metal Oxides

Metal oxides are a primary source of color in ceramic glazes. Their behavior is highly dependent on
the base glaze composition, firing atmosphere (oxidation or reduction), and temperature. Common
metal oxides and their typical colors include:

Copper oxide (CuO): Red, green, blue, black depending on the base glaze and atmosphere.

Cobalt oxide (CoO): Blue.

Iron oxide (Fe2O3): Browns, yellows, greens, blacks.

Manganese dioxide (MnO2): Browns, purples, blacks.

Chromium oxide (Cr2O3): Greens, pinks (in specific formulations).

Nickel oxide (NiO): Browns, blues, greens, grays.

It's important to note that these are general colorants, and precise results can vary greatly. For
instance, copper can be a brilliant red in reduction or a sky blue in oxidation within the same base
glaze.

Stains



Ceramic stains are pre-mixed compounds, often composed of metal oxides, fluxes, and silica, that
have been fired, ground, and milled to a fine powder. They are generally more stable and predictable
than raw metal oxides, especially for achieving specific hues like bright yellows, oranges, or pinks that
are difficult with raw oxides alone. Stains are typically added to the glaze at a rate of 5-15% by weight
and are less sensitive to variations in firing atmosphere.

Opacifiers (Zirconium, Tin, Titanium)

Opacifiers are added to make a glaze opaque, meaning it hides the clay body underneath. They work
by creating small crystalline particles within the glaze melt that scatter light. Zirconium silicate
(zircon) is the most common and reliable opacifier for cone 5 6 glazes, producing a bright white
opacity. Tin oxide is another powerful opacifier, often used to create pure white glazes or enhance the
vibrancy of certain colors, but it is more expensive than zircon. Titanium dioxide can also opacify and
can create creamy textures and subtle color shifts.

Additives and Suspenders

While not coloring agents or structural components of the glass itself, additives and suspenders are
crucial for the practical application and stability of the glaze.

Bentonite

Bentonite is a clay mineral that swells when wet, creating a thixotropic gel. When added to a glaze
slurry in small amounts (typically 0.5-2%), it greatly improves suspension, preventing solid materials
from settling out of the water. This makes the glaze easier to apply consistently via dipping or
brushing. However, too much bentonite can make the dry glaze coating brittle and prone to cracking.

Epsom Salts

Epsom salts (magnesium sulfate) can also be used as a suspending agent, though in a different way
than bentonite. They help flocculate the clay particles, making the slurry thicker and less likely to
settle. Epsom salts are often used in conjunction with other suspending agents or when a more fluid
initial slurry is desired before flocculation.

Common Cone 5 6 Glaze Recipes and Their
Characteristics

Understanding base glaze recipes is fundamental for any ceramic artist working in the cone 5 6 range.
These recipes provide a starting point for experimentation and form the foundation for a vast array of
decorative and functional finishes. The beauty of mid-range glazing lies in its relative predictability
and the wide spectrum of achievable results.



Clear Glazes

A good clear glaze is essential for showcasing the natural color of the clay body or the vibrant hues of
underglazes or colored slips. For cone 5 6, a typical clear glaze aims for transparency, gloss, and good
thermal expansion to minimize crazing. A common base for clear glazes includes a balanced ratio of
silica, alumina, and fluxes. For example, a simple clear glaze might contain:

Feldspar (e.g., Potash Feldspar)

Kaolin (for alumina)

Silica

A flux like Calcium Carbonate or Dolomite

A minor amount of a stronger flux like Nepheline Syenite or Gerstley Borate

The exact proportions are crucial. Too much flux leads to a runny glaze, while too little results in a dull
or dry surface. The clarity is achieved by ensuring all the crystalline components melt into a
homogeneous glass. The coefficient of thermal expansion of the glaze must also be matched to the
clay body to prevent cracking upon cooling.

White Glazes

White glazes offer a clean canvas and can range from brilliant opaque whites to softer, milky tones.
Opacifiers are the key ingredient here. Zirconium silicate is the most common opacifier for cone 5 6
white glazes, typically added at 8-12% by weight. Combining zircon with a flux-rich base glaze will
yield a bright, opaque white. For a softer, more creamy white, a lower percentage of zircon might be
used, or the glaze might incorporate materials like titanium dioxide or zinc oxide, which can also
contribute to opacity and subtle color shifts. For instance, a common white glaze recipe might include
a base similar to a clear glaze but with the addition of zirconium silicate and potentially titanium
dioxide for a creamier effect.

Colored Glazes

Achieving predictable and desirable colors in cone 5 6 glazes is a rewarding challenge. The base glaze
composition significantly influences how colorants behave. For instance, copper will produce a vibrant
blue in an alkaline glaze in oxidation but can turn into a rich red or brown in reduction, especially in a
zinc-free, low-alumina glaze. Iron oxide can yield a range of earthy tones from tan to deep brown,
with variations influenced by the presence of other elements like calcium or magnesium. Cobalt
consistently produces blues, but the shade can vary from a bright electric blue to a deeper, more
muted tone depending on the base glaze. Stains offer more predictable coloration, making them
popular for achieving specific hues like bright yellows, oranges, and reds, which are often difficult to
achieve with raw metal oxides in mid-range temperatures.



A typical colored glaze recipe starts with a base glaze, similar to a clear glaze, and then adds a
specific metal oxide or stain at a calculated percentage. For example, a basic cobalt blue glaze at
cone 5 6 might be a clear glaze recipe with 0.5-2% cobalt oxide added. A chrome-tin pink would
require a specific base formulation designed to promote the chromium-tin interaction, often involving
zinc and tin. The interaction between the colorant and the base glaze's fluxing agents and oxides is
complex and is an area of continuous exploration for potters.

Textural Glazes

Textural glazes add a tactile and visual dimension to ceramic pieces, moving beyond simple color and
gloss. These can range from crackled surfaces to crystalline effects or sandy finishes. Crackled glazes
are typically achieved by deliberately creating a mismatch in the coefficient of thermal expansion
between the glaze and the clay body, causing the glaze to craze in a decorative pattern. This is often
accomplished by using glazes with higher amounts of alkaline fluxes or by adjusting the firing and
cooling cycles. Crystalline glazes involve adding specific metal oxides (like zinc, titanium, or
zirconium) and often certain fluxing agents (like barium or lithium) to a base glaze. Under controlled
firing and cooling, these additions promote the growth of visible crystals within the glaze matrix.

For matte or textured finishes, ingredients like talc, dolomite, or increased alumina can be used. For a
sandy or speckled texture, fine-grained sand or specific ceramic speckle materials can be added to
the glaze. These recipes often require careful adjustment of the fluxing agents to ensure the glaze
matures correctly while developing the desired texture without becoming too runny or
underdeveloped. For instance, a speckled glaze might involve a stable base glaze with added ceramic
speckles, or it could be a base glaze formulated to develop its own variegation through precise fluxing
and the addition of small amounts of iron or manganese.

Glaze Application Techniques

Even the most perfectly formulated cone 5 6 glaze recipe can be rendered ineffective by improper
application. The method of applying glaze significantly impacts its thickness, uniformity, and
ultimately, its appearance. Common application techniques include dipping, pouring, brushing, and
spraying.

Dipping: This is a common method for achieving an even coating on bisqued ware. The piece is
dipped into the glaze slurry, and the excess is allowed to drain off. Control over slurry
consistency and dipping time is key to achieving consistent thickness.

Pouring: Glaze can be poured over the inside or outside of a vessel. This technique allows for
decorative patterns and varied thickness if controlled carefully.

Brushing: Brushing glaze is often used for decorative effects, applying multiple layers, or when
only certain areas of a piece are to be glazed. Brushes of various sizes and stiffness are used,
and multiple coats are typically required for coverage.

Spraying: Spraying glaze provides a very fine and even coating, ideal for achieving smooth,
transparent finishes or applying delicate color gradients. This method requires a spray gun and



proper ventilation, and glaze consistency must be finely tuned for optimal atomization.

It is crucial to ensure the bisqueware is clean and free of dust before applying glaze. The glaze
slurry's specific gravity and viscosity should be consistent for predictable results, often tested using a
hydrometer or by observing how the glaze hangs on a stirring stick.

Firing Cone 5 6 Glazes

The firing process is as critical as the glaze materials and application. Cone 5 6 glazes require specific
firing schedules to reach their optimal maturation temperature and develop their intended visual
characteristics. The firing schedule dictates how quickly the kiln heats up, how long it soaks at peak
temperature, and how it cools down. For cone 5 6 glazes, a typical firing might involve a slow ramp up
to near maturation temperature, a soak at peak temperature for a period (often 30 minutes to an
hour) to allow the glaze to fully melt and homogenize, and then a controlled cooling phase.

The cooling phase is particularly important for some glaze effects, such as crystalline glazes or certain
matte finishes, which rely on specific cooling rates to develop their unique textures. Firing
atmosphere (oxidation or reduction) also plays a significant role. Oxidation firing, with an ample
supply of oxygen, typically yields brighter and cleaner colors. Reduction firing, where the oxygen
supply is restricted, can lead to deeper colors, metallic effects, and often produces more subtle
variations in color and surface quality, especially with iron and copper. Understanding your kiln's firing
characteristics and using pyrometric cones to accurately measure the heat work received by the
glazes is essential for consistent results.

Troubleshooting Common Glaze Issues

Even with careful formulation and application, issues can arise with cone 5 6 glazes. Recognizing and
addressing these common problems is part of the learning process for any ceramic artist.

Pinholing: This appears as small pits or holes in the glaze surface, often caused by trapped
gases escaping during firing. Contributing factors include the presence of organic materials, too
rapid firing, insufficient flux, or glazes with too much dolomite.

Crazing: Fine cracks in the glaze surface. This occurs when the glaze has a higher coefficient of
thermal expansion than the clay body, causing it to contract more than the clay upon cooling.
Adjusting fluxes (reducing alkali content) or adding silica can help.

Crawling: The glaze pulls away from the surface during firing, exposing the clay body. This is
often caused by the glaze not adhering well to the bisque, perhaps due to a dusty surface or a
glaze slurry that is too thick or has poor suspension. Pre-firing the glaze to burn off
contaminants can also help.

Running: The glaze melts too fluidly and runs off the piece, potentially sticking it to the kiln
shelf. This indicates too much flux or not enough alumina and silica in the recipe.



Dry or Underfired Surface: The glaze has not melted sufficiently, resulting in a dull, chalky,
or abrasive texture. This is usually due to insufficient flux or firing temperature, or too much
alumina and silica.

Bloating: Usually a clay body issue, but can affect glaze adhesion and appearance. It's caused
by rapid heating, which traps gases within the clay, leading to expansion.

By carefully observing the results of firings and making systematic adjustments to glaze recipes,
application thickness, and firing schedules, potters can overcome these challenges and achieve
successful cone 5 6 glazed surfaces.

Frequently Asked Questions

What are the most popular and trending materials for Cone
5/6 glazes right now?
Currently, there's a strong trend towards using more natural and readily available materials.
Feldspars like Custer and G-200 are always staples, but many potters are experimenting with local
shinos, Albany slip substitutes, and experimenting with different iron oxides and their variations (e.g.,
red iron oxide, black iron oxide, mill scale) for earthy, textured finishes. Zirconium-based opacifiers
like Zircopax and Opacifier are also very popular for creating clean whites and vibrant blues.

What are some common misconceptions about Cone 5/6 glaze
recipes?
A common misconception is that Cone 5/6 glazes are inherently less durable or vibrant than high-fire
glazes. This isn't true; with the right materials and careful recipe formulation, Cone 5/6 glazes can
achieve a vast range of beautiful, durable, and food-safe finishes. Another misconception is that all
commercial glazes are predictable; even commercial glazes can vary due to batch differences and
firing variations.

How can I achieve unique and trendy surface effects at Cone
5/6?
To achieve trending effects like subtle crackles, crystalline patterns, or textured matte surfaces at
Cone 5/6, focus on precise glaze application and firing schedules. Introducing materials like zinc oxide
in controlled amounts can create crystalline effects. For crackles, manipulating the thermal expansion
of the glaze relative to the clay body is key. Textured mattes often involve adding fine grog, sand, or
specific opacifiers and cooling techniques.

What are the best types of clay bodies to use with Cone 5/6
glazes?
Versatile mid-fire clay bodies are ideal. Stoneware clays that fire to Cone 6 are a great choice, offering
good vitrification and a solid base for most glazes. Porcelain bodies also work well, though they may



require slightly different glaze formulations due to their whiter base and potentially higher firing
temperatures.

What are the safety considerations when working with Cone
5/6 glaze materials and recipes?
Safety is paramount. Always wear a respirator when handling dry glaze materials to avoid inhaling
silica dust. Work in a well-ventilated area, especially when mixing glazes. Ensure glazes are lead-free
and cadmium-free if intended for food surfaces, and test for leaching using food-safe testing kits.
Always follow the Safety Data Sheets (SDS) for individual materials.

Where can I find reliable and trending Cone 5/6 glaze recipes?
Reliable sources include established ceramic publications, reputable pottery blogs and websites (often
with dedicated recipe sections), and online ceramic communities and forums. Many experienced
potters share their tested Cone 5/6 recipes on platforms like Instagram, Pinterest, and dedicated
pottery forums. Looking at what successful artists are using and adapting their successful approaches
is also a great way to discover trending recipes.

Additional Resources
Here are 9 book titles related to Cone 5/6 glazes, their materials, and recipes:

1. Mastering Cone 5/6 Glazes: A Comprehensive Guide
This foundational text delves deep into the science behind achieving stunning results at Cone 5/6
temperatures. It meticulously explains the properties of essential glaze materials, such as feldspars,
kaolins, carbonates, and oxides, and how they interact. The book offers a vast collection of well-tested
recipes, categorized by finish and effect, making it an invaluable resource for potters of all skill levels
seeking reliable Cone 5/6 glaze formulations.

2. The Chemistry of Cone 5/6 Glazes: Understanding Material Behavior
For the potter who wants to truly understand why glazes work, this book is indispensable. It breaks
down the chemical reactions occurring within glazes at Cone 5/6, explaining how various oxides
contribute to color, opacity, and surface texture. By demystifying the molecular dance of glaze
components, readers gain the confidence to modify existing recipes or create entirely new ones with
predictability.

3. Cone 5/6 Glaze Recipes for the Modern Potter: Vibrant Colors and Textures
This vibrant and visually inspiring book focuses on contemporary approaches to Cone 5/6 glazing,
showcasing a spectrum of exciting colors and innovative textures. It provides a curated selection of
recipes designed for clarity and ease of use, emphasizing popular aesthetic trends. Each recipe is
accompanied by detailed firing instructions and photographic examples, allowing potters to replicate
the described effects with confidence.

4. Sustainable Glazing at Cone 5/6: Eco-Friendly Materials and Techniques
Addressing the growing concern for environmental responsibility in ceramics, this book explores how
to achieve beautiful Cone 5/6 glazes using readily available and sustainable materials. It highlights
the benefits of sourcing local ingredients and minimizing the use of potentially harmful elements,
offering recipes that are both effective and eco-conscious. The guide also provides practical tips for



efficient material usage and responsible studio practices.

5. Cone 5/6 Glaze Testing: A Systematic Approach to Discovery
This practical manual guides potters through the essential process of glaze testing for Cone 5/6 firing.
It outlines systematic methods for evaluating raw materials, testing recipe variations, and
documenting results effectively. By encouraging a methodical approach, this book empowers potters
to develop their own unique glaze palettes and troubleshoot common issues with greater
understanding.

6. The Art of the Reactive Glaze at Cone 5/6: Unleashing Complex Effects
For potters eager to explore the mesmerizing world of reactive glazes, this book is a must-have. It
delves into the specific materials and firing conditions required to achieve dynamic and unpredictable
results, such as crawling, crazing, and copper red effects, at Cone 5/6. The author provides a wealth
of detailed recipes and troubleshooting advice for mastering these often-challenging but highly
rewarding glazes.

7. Glaze Materials Demystified: A Cone 5/6 Practitioner's Handbook
This accessible handbook serves as a comprehensive reference for the fundamental glaze materials
used in Cone 5/6 firing. It provides clear explanations of the function and characteristics of each
material, from fluxes and stabilizers to colorants and opacifiers. With practical advice on sourcing,
storing, and mixing these ingredients, this book ensures potters have a solid understanding of the
building blocks of their glazes.

8. Cone 5/6 Glaze Troubleshooting: Solutions for Common Problems
Even experienced potters encounter glaze issues, and this book offers practical solutions for the most
common problems encountered at Cone 5/6. It systematically addresses issues like pinholing,
blistering, crawling, and under-firing, providing both theoretical explanations and actionable
remedies. The guide empowers potters to identify the root cause of their glaze defects and implement
effective strategies for improvement.

9. From Earth to Kiln: Developing Your Own Cone 5/6 Glaze Recipes
This inspiring book encourages potters to move beyond simply following recipes and to embrace the
creative process of developing their own unique Cone 5/6 glazes. It provides a step-by-step
framework for understanding glaze formulation principles, from basic calculations to advanced
material manipulation. With a focus on experimentation and intuition, this guide empowers artists to
translate their visions into tangible, beautifully glazed ceramic pieces.
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