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TECHNICAL NOTE
How Strong Is Laminated Glass? A Buyer’s Guide to Crack Onset, Impact Classes, and 

Broken-State Safety
By Peter Lin

CNCGLASS  ·  Start with the right question

Glazing buyers often ask CNCGLASS whether laminated glass is “stronger” than ordinary glass. That single word 
packs several ideas together. A laminate of annealed plies with a polymer interlayer does not magically behave like 
tempered glass of the same thickness. What the interlayer reliably changes is what happens once a crack has 
already started: fragments stay bonded, fallout drops, and the opening is harder to push through.

This note separates crack onset from aftermath, shows how heat treatment and interlayer choice shift the picture, 
and closes with a practical specification checklist. Branding throughout is CNCGLASS (CNC Ucolin Interlayer 
Technology Co., Ltd., Shenzhen).

CNCGLASS  ·  Four ways people use the word “strong”

Before comparing products, decide which performance you actually need:

 Crack onset load — the bending or contact stress that first fractures a glass ply.
 Impact survival — how the panel responds when a person or object strikes it.
 Penetration delay — whether a cracked sheet still resists being pushed open.
 Residual standing capacity — whether the broken panel stays in its frame as a barrier.

A slogan such as “five times stronger” rarely maps cleanly onto all four. A useful purchase brief names the property, 
the standard, and the class—not only a marketing adjective.

CNCGLASS  ·  What actually carries the load

A laminated pane is a stack: two or more glass sheets bonded by an interlayer such as PVB, EVA, or a stiffer 
ionoplast film. Until fracture, the glass plies take most of the structural load. Thickness, heat treatment, edge 
quality, holes, and surface scratches set when cracks begin. The interlayer ties the plies together, shares some 
shear, and—after cracking—keeps shards attached. Framing, gaskets, and fixings decide whether that cracked 
sheet can still hang in the opening.

Nominal millimeter thickness alone is not a strength rating. An annealed decorative laminate with a soft interlayer 
and a heat-strengthened structural laminate with ionoplast can look similar on a drawing yet behave very 
differently under wind, impact, or elevated temperature. Panel size, support span, load duration, and service 
climate belong in the same conversation.



Fig. 1 — Laminated glass build-up: glass plies bonded by an EVA interlayer (CNCGLASS).

CNCGLASS  ·  When does a laminate first crack?

Glass is tough under compression and fragile wherever tension concentrates—especially at edges, drill holes, chips, 
and hard point contacts. Treating annealed laminated glass as “several times stronger” than annealed monolithic 
glass of similar ply thickness is usually wrong for crack onset.

In one published structural comparison, annealed laminated specimens and annealed monolithic references 
reached roughly the same failure strength at room temperature. When the same laminated family was tested near 
77 °C, measured strength fell to about three-quarters of the room-temperature value. Exterior work therefore 
cannot lean on cool-lab headlines alone.

Heat treatment changes the glass, not the slogan. Surface compression in heat-strengthened and fully tempered 
plies raises the bending stress they can take before fracture. In that same comparative program, laminated 
coupons built with heat-strengthened and fully tempered plies reached on the order of about three times and 
about five times the strength of the annealed monolithic reference. Treat those ratios as study context—not 
universal design multipliers. Project engineering still owns the final build-up.

CNCGLASS  ·  Impact response and named classes

A hard strike often leaves a spiderweb of cracks. Energy is spent opening those cracks, stretching the interlayer, 
and working against adhesion. If the bond holds, fragments remain on the film instead of showering into the room. 
That is a safety gain; it is not automatic proof of burglary resistance, hurricane rating, or ballistic performance. 
Those claims need full tested systems—glass, interlayer, size, frame, and anchorage together.

Tech note (public method context): For U.S. architectural safety glazing, 16 CFR Part 1201 Category II is commonly 
associated with an impact energy on the order of 400 ft·lb (about 542 J) for products and locations inside its scope. ANSI 
Z97.1 is another frequently cited impact standard. ASTM C1172 addresses quality requirements for laminated 
architectural flat glass across safety, security, storm, blast, and acoustic uses. In Europe, EN 12600 classifies pendulum 
impact performance. Write the required standard and class into the order—do not stop at “strong laminated glass.”



CNCGLASS  ·  After the first crack: residual barrier behavior

Post-breakage behavior is where lamination earns its keep. Attached fragments can form a cracked membrane that 
still spans between supports, limits falling glass, and slows forced entry. Residual capacity is conditional, not 
automatic. It hinges on fragment size and crack pattern, glass-to-film adhesion, interlayer stiffness, temperature, 
how long the load lasts, and whether edges stay captured in the frame.

Warm interlayers soften. If an edge pulls free, fragment retention alone will not keep the barrier. Overhead glazing 
and frameless railings deserve special broken-state design because failure can mean a fall hazard or falling debris. 
The project brief should say whether the panel must carry its own weight after breakage, how long it must remain 
stable, and what happens if one ply—or every ply—fails.

CNCGLASS  ·  Side-by-side: annealed laminate, tempered monolith, tempered laminate

Buyer question Annealed laminated glass Monolithic tempered glass Tempered laminated glass
Before the first crack Ply strength close to 

comparable annealed glass
Often about four to five times 
annealed bending strength

Higher onset strength from 
tempered plies

Break pattern Larger pieces held by the 
interlayer

Small granular pieces leave the 
opening

Small pieces stay attached if 
adhesion and support hold

Barrier after breakage May remain as a cracked sheet Barrier usually disappears Combines higher onset strength 
with fragment retention

Typical reason to choose Safety retention, acoustics, UV 
control, layered security

Mechanical and thermal stress 
resistance

Railings, façades, canopies after 
engineering review

In short: tempered glass is usually harder to start cracking; laminated glass is built to manage what follows. 
Tempered laminated glass can address both goals, but only when glass, interlayer, frame, and fixings are verified as 
one assembly.

CNCGLASS  ·  Choosing between EVA and ionoplast

Do not pick an interlayer from a single “strongest film” claim. Match exposure, structural demand, appearance, and 
processing route.

EVA interlayer

EVA suits architectural, decorative, and encapsulation work. Processing flexibility helps when laminating fabrics, 
metal mesh, colored layers, and many switchable (PDLC) constructions. Indoor and outdoor EVA grades are not 
interchangeable: humidity, UV load, edge exposure, and furnace or vacuum equipment should drive the grade 
choice rather than a one-film-fits-all habit.

Ionoplast interlayer

Ionoplast films are stiffer and, under suitable conditions, can transfer more shear between plies. They are often 
reviewed for exposed-edge glazing, large façade panels, structural fins, frameless railings, canopies and skylights, 
and multi-ply structural glass—places where residual stability after breakage matters. Temperature, load duration, 
glass heat treatment, and support details still belong in the design package.

CNCGLASS  ·  Ten items to send before you ask for a quote

1. Application and installation location (indoor partition, railing, canopy, façade, and so on).
2. Panel dimensions and how the glass is supported or point-fixed.
3. Glass type, thickness, and number of plies.
4. Design wind, line, point, or impact loads.
5. Indoor versus outdoor exposure.
6. Expected service temperature range.



7. Whether glass edges will be covered or left exposed.
8. Sealants and other materials that will touch the interlayer.
9. Required safety, security, or structural classification (name the standard and class).
10. Optical, color, acoustic, UV, or privacy targets.

An indoor decorative partition may prioritize clarity, sound control, and reliable encapsulation; EVA can be 
screened with a sample lamination. A frameless outdoor balustrade is a different risk profile: line load, human 
impact, edge weathering, and residual behavior must be judged on the full system. A stiffer ionoplast interlayer 
may be on the shortlist, yet suitability still depends on panel size, fixings, and the codes that apply.

CNCGLASS  ·  How CNCGLASS supports laminated-glass projects

CNCGLASS supplies EVA and SGP-family ionoplast interlayer films and supports fabricators with process guidance 
for laminated glass. Useful evaluation topics include visible transmittance, haze, peel strength, weather resistance, 
impact behavior, acoustic performance, and bonding or edge inspection. A clear sample is only the start: record the 
film grade, glass configuration, and process settings so production can repeat what the sample proved. Changing 
glass thickness, interlayer gauge, furnace profile, or panel size can invalidate an old recipe.

CNCGLASS  ·  FAQ

Is laminated glass stronger than ordinary glass?

It is safer after breakage. Annealed laminated glass is not automatically much harder to crack than annealed glass 
of similar ply thickness. Higher crack-onset strength usually comes from heat-treated plies, a sound build-up, and 
correct support.

Can laminated glass stop a break-in?

It can slow penetration because cracked glass stays in the opening. Real forced-entry resistance needs a tested 
multi-layer glazing and framing system. Ordinary safety laminate should not be sold as security glazing without 
evidence for that claim.

Does broken laminated glass stay standing?

It can, but not under every condition. Interlayer type, crack pattern, temperature, panel size, and fixings control 
residual stability. Railings and overhead panels need an explicit broken-state check.

Is tempered laminated glass stronger?

Tempered laminated glass normally resists higher loads before the first crack because the plies are heat treated. 
Lamination then helps keep tempered fragments attached after breakage.

CNCGLASS  ·  Closing

Laminated glass is not always harder to crack than glass of the same type and thickness. Its practical strength is 
safer failure: the interlayer holds broken pieces, reduces fallout, and helps the panel remain a barrier. Tempered 
laminated constructions can raise onset strength as well. For a build-up recommendation and quotation, send 
CNCGLASS your panel size, application, support details, and the standard or class you must meet.
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Ask CNCGLASS for EVA and SGP ionoplast interlayer film, laminated-glass process support, and project build-up guidance.


