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CNCGLASS - Technical Article

Is There Unbreakable Glass? Strength Options for Safety and Security
Glazing

Unbreakable is a sales word, not a material state

The search for glass that cannot break has been a serious research theme for decades, and it has also been a
marketing theme for almost as long. Commercially used architectural glass still breaks. What has changed is how it
fails, how much force it takes, and whether the opening stays safe after the first crack. Tempered glass, laminated
glass, and multi-ply security constructions have moved everyday glazing a long way from annealed plate. Laboratory
ceramics and transparent armors exist as well, but they are not a drop-in replacement for a storefront or a facade.
The useful question is therefore not whether unbreakable glass exists. It is which construction is strong enough for
the threat, and what happens when it finally yields.

Strength ladder for architectural and security glass

Multi-ply security glazing

Laminated safety glass

Thermally tempered glass

Much higher bending strength; dices
Annealed glass into small crumbs; no interlayer.

Ordinary plate; sharp shards; the
baseline.

No commercially used architectural glass is truly unbreakable. The useful question is how it fails, and whether the opening remains safe.

Figure 1. A strength ladder from annealed glass through tempered and laminated safety glass to multi-ply security glazing. None of these
is truly unbreakable.

A practical strength ladder

Annealed glass is the baseline: modest bending strength and sharp shards. Thermally tempered glass is much
stronger in bending, often several times the annealed value, and it dices into small, relatively blunt crumbs. That
dicing is a safety feature for a shower door or a side window, and a liability for a skylight, because the opening can
empty. Chemically strengthened glass, familiar on handheld devices, resists scratches and modest knocks, but it is
not a structural facade product.

Laminated safety glass places a polymer interlayer, most often PVB, sometimes EVA, ionoplast, or TPU, between two
or more glass plies. The glass can still crack. The interlayer holds the fragments, keeps the opening closed, and
absorbs part of the impact energy. Multi-ply security glazing builds on that idea with additional glass and polymer
layers, sometimes including rigid plastics, and is designed against forced entry, ballistic attack, or blast. For sheer
resistance to penetration, those security stacks sit at the top of the architectural ladder. For everyday buildings, a
well-specified laminate is usually the more complete answer than a single tempered lite.

contact cnc@cncglass.com for pricing - Page 1 of 3



CNCGLASS - Technical Article

How a laminated pane behaves after impact

Before impact After impact

The glass plies may crack, but the interlayer keeps the fragments attached and the opening closed. That is the safety
mechanism behind windshields, overhead glazing, and security windows. Tempered glass is strong, yet once it dices it
leaves a hole. Laminated glass is the reason so-called unbreakable storefronts actually resist entry.

Figure 2. After impact, a laminated pane may crack, but the interlayer keeps fragments attached and the opening closed.

Resistance depends on the threat

The most resistant glass is not a single product. Against a blunt impact, tempered glass can be very strong until it
fails completely. Against a break-in, a laminate is harder to pass through quickly because the interlayer must be cut
or torn after the glass is cracked. Against wind-borne debris or a fall from height, fragment retention is the point,
and lamination is the requirement. Against gunfire or blast, only a designed multi-ply stack, tested for that duty, is an
honest answer.

For a home or a shopfront, laminated windows raise the time and noise needed for a break-in and still look like
ordinary glass. For a business in a storm region, the same construction protects the envelope from debris and
reduces the chance of an empty opening. Ballistic glazing belongs in banks, protected counters, and similar briefs; it
is unnecessary, and usually the wrong cost, for a standard office partition. The specification should name the threat
and the required residual behavior, not a slogan.

Match the construction to the threat

Duty Typical glass answer Examples

Everyday safety Tempered, or laminated with PVB / EVA Doors, showers, standard railings
Fall-out and storm Laminated; ionoplast where stiffness is required Skylights, facades, coastal debris
Forced entry Thicker laminated stacks, longer attack time Storefronts, residences, offices
Ballistic or blast Mulii-ply glass + polymer security glazing Banks, embassies, protected rooms

Figure 3. Match the construction to the duty: everyday safety, storm and fall-out, forced entry, or ballistic and blast resistance.

How laminated glass actually keeps people and property safer

The safety mechanism is simple and often misunderstood. The interlayer does not make the glass immortal. It keeps
cracked glass in the frame, deters a rapid smash-and-grab, reduces injury from shards, and, in thicker constructions,
provides a real delay against attack. In urban settings it also damps sound. In a storm it keeps the weather out after
the first impact. Those are practical benefits that a business can count: less downtime, less injury risk, and a calmer
interior.
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Thickness, interlayer family, and the number of plies should follow the use. A thinner PVB laminate may be enough
to slow a casual break-in. A stiffer ionoplast laminate may be needed where the cracked plate must still carry load. A
security stack is a designed system, not a thicker version of a windshield. Matching the construction to the scenario
is the whole of the art.

There is still no truly unbreakable architectural glass. There are constructions that fail safely, that resist entry, and
that survive storms or, in specialist form, ballistic and blast loads. Tempered glass, laminated glass, and multi-ply
security glazing occupy different rungs of that ladder. For most buildings, laminated safety glass is the closest
practical answer to the unbreakable idea, because the opening remains closed after the glass has cracked. Specify
the threat, then choose the stack.
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