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ABSTRACT

Casting is a widely used technique in dentistry for fabricating precise metallic restorations such as crowns, inlays, and bridges.
The process involves converting a wax pattern into its metallic counterpart using the lost-wax casting method. Although the
technique has evolved significantly, errors during various stages may lead to casting defects that compromise the accuracy,
strength, and esthetics of restorations. This article provides a brief overview of the casting procedure and discusses common

casting defects, their causes, and methods of prevention.
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INTRODUCTION

Casting is a fundamental process in dentistry and metallurgy,
wherein a wax pattern is transformed into a precise metallic
replica. Since the introduction of the lost-wax casting
technique by W.H. Taggart in 1907, casting has become
indispensable in restorative dentistry for producing crowns,
bridges, inlays, and other metallic restorations. The success of
this process depends on meticulous adherence to technical
steps, as even minor errors can result in casting defects that
compromise fit, function, and aesthetics.

PROCEDURES OF CASTING

The casting process involves sequential steps to ensure
accurate reproduction of the wax pattern into metal. The
major stages include:

1. Tooth Preparation & Impression — A precise impression

ismade and a working die is fabricated.

2. Wax Pattern Fabrication - The restoration is sculpted in

wax with all intended anatomical and functional details.

3 Spruing - A sprue former is attached to allow
molten alloy flow into the mold.

4. Investing - The pattern is surrounded with
investment material, creating a mold.

5. Burnout - Heating eliminates wax remnants,

leaving a cavity for casting.
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6. Casting - Molten metal is forced into the mold 2. Surface Roughness and Irregularities
under pressure or vacuum. o Caused by air bubbles, water films, inappropriate
Die casting heating, or incorrect water-powder ratio.
Cover die o Manifests asnodules, veins, or fins on the surface.
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7. Recovery & Finishing - The investment is removed, followed

by pickling, trimming, and polishing to yield the final restoration.

CASTING DEFECTS

Despite technological advances, casting errors remain a challenge.
Defects can arise from improper handling of wax, investment, or
metal. They are broadly classified as:

1. Distortion

o Usually caused by stress in the wax pattern or improper spruing.
 Prevented by immediate investing and careful handling of wax.

Reqguired size & shape

Change of size

Change of shape

o Prevented by proper investing techniques, gradual
heating, and accurate powder-liquid ratios.

Porosity

Porosities weaken castings and may be classified as:

o Solidification defects (localized shrinkage,
microporosity, suck-back porosity).

o Gas-related porosity (pinhole, gas inclusion,
subsurface porosity).

o Back-pressure porosity due to poor venting of
gases from the mold.
Careful control of casting temperature, sprue
design, and burnout cycle minimizes porosity.
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4.Incomplete Castings

Result from inadequate spruing, blocked sprue
channels, low mold or alloy temperature.
Leads to partial filling of the mold and loss of detail.
Prevented by correct sprue design, proper heating, and
timely casting.
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5. Discoloration and Contamination

o Overheating investment or contamination with
carbon, copper, or mercury may alter the surface
quality and properties of the alloy.

« Prevented by controlled heating and careful handling
during pickling.

DISCUSSION
Casting defects are largely avoidable if correct protocols are

followed. Most errors occur due to operator negligence,
inaccurate temperature control, or improper handling of
investment materials. Emphasis on training, careful
technique, and adherence to standard guidelines can greatly
reduce the incidence of casting failures.

CONCLUSION

Casting remains a cornerstone technique in restorative
dentistry, offering precise and durable restorations when
performed correctly. Adherence to fundamental

principles—accurate wax patterning, proper spruing,

investment handling, burnout, and metal

casting—minimizes the risk of defects. With careful

execution, clinicians can achieve smooth, accurate, and

defect-free castings that enhance clinical success and patient

satisfaction.
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