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Professionals in Glass

What is Heat Soaking?

Why is Heat Soak Testing Necessary?

Tempered glass is widely used in construction and design because of its strength and safety features. However, it can
occasionally suffer from spontaneous breakage due to internal defects. One of the most significant culprits is Nickel
Sulphide (NiS) inclusions, which are microscopic impurities that form during the manufacturing process.

¢ Nickel Sulphide inclusions originate when nickel contamination reacts with sulphur, forming NiS crystals inside
the glass.

e NiSinclusions can change phase and expand when exposed to heat (e.g., sunlight, external conditions). This
expansion causes internal stresses, leading to the spontaneous breakage of the glass.

While the probability of such inclusions is low, the consequences can be severe in applications like skyscrapers, glass
balustrades, and structural facades, where safety and aesthetics are paramount.

How Heat Soak Testing Works

1. Tempering Process First: Before HST, the glass undergoes tempering to strengthen it. Tempered glass is heated
to about 620°C (1150°F) and then rapidly cooled, inducing compressive stress on the surface and tensile stress
within. This makes the glass significantly stronger but also more sensitive to internal defects like NiS.

2. Heat Soak Process:

o Heating: The glass is placed in a heat soak oven, where it is gradually heated to 280-300°C (536-572°F).
This temperature is chosen because it accelerates the transformation of NiS inclusions from their
unstable phase to a stable phase, causing them to expand.

o Holding Period: The glass is held at this temperature for 2-4 hours to allow any latent defects to
manifest.

o Cooling: The glass is then cooled to ambient temperature before further inspection or shipping.

3. Breakage During Testing: Glass with critical NiS inclusions will typically shatter during this process due to the
stress caused by the NiS expansion. Broken panes are discarded, and only the defect-free glass moves forward.

Applications of Heat Soak Testing

HST is critical in applications where glass failure could pose a safety risk, cause financial loss, or damage a structure's
integrity. Common applications include:

e High-rise building facades: Prevents spontaneous breakage of large, installed panes that could endanger
pedestrians below.

o Skylights and roofs: Ensures glass used in overhead applications won't fail unexpectedly.
o Glass balustrades and partitions: Maintains structural integrity and user safety in glass barriers or railings.

e Curtain walls: Enhances reliability in architectural glass used for external building envelopes.



Benefits of Heat Soak Testing

1.

2.

Safety: Reduces the risk of post-installation glass failure, which could cause injuries or damage.
Quality Assurance: Ensures only glass that meets the highest safety standards is used in critical applications.

Peace of Mind: For architects, builders, and end-users, HST provides confidence in the durability and safety of
the glass.

Compliance: HST is often required to meet international safety standards like EN 14179-1, which is widely
recognized in Europe and beyond.

Limitations of Heat Soak Testing

1.

Not 100% Effective: While HST significantly reduces the risk of NiS-related failures, it cannot guarantee zero
defects. The process minimizes—but does not eliminate—the possibility of spontaneous breakage.

Increased Cost: HST adds an extra production step, requiring specialized ovens and longer production times,
which raises the overall cost of the glass.

Time-Consuming: The process can delay delivery timelines due to the additional time required for testing and
inspection.

Energy-Intensive: Heating and maintaining the glass at high temperatures increases energy usage, impacting the
environmental footprint.

Key Standards and Practices

European Standard EN 14179-1: Specifies the procedures for heat soak testing and ensures compliance with
stringent safety requirements.

ASTM Standards: In the U.S., ASTM standards may apply for specific applications but are less prescriptive about
HST than European standards.

Building Codes: Many countries mandate HST for glass used in critical applications, such as in high-rise buildings
or areas with heavy public use.

Advances in Technology

Recent innovations are improving the efficiency and effectiveness of HST:

Automated Monitoring: Modern heat soak ovens feature real-time monitoring systems that track temperature
and time to ensure consistency.

Thermal Imaging: Advanced methods like thermal imaging are used to detect defects or confirm uniform
heating during the process.

Alternative Testing: Researchers are exploring new techniques, such as laser-based scanning, to identify NiS
inclusions without the need for destructive testing.

In conclusion, heat soak testing is an essential step in ensuring the reliability and safety of tempered glass, particularly in
applications where glass failure could have catastrophic consequences. Although not foolproof, it represents a critical

quality assurance measure, reducing risks and providing confidence in the performance of structural glass.



