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Ionoplast Laminated Glass in Extreme Cold: Freeze-Thaw Durability Against 
Fogging, Bubbles, and Delamination

The question architects actually ask

For a facade, a skylight, or a public hall in a severe winter climate, the practical question is not whether glass can be 
installed in the cold. It is whether a laminated unit will stay clear and bonded after many winters of freezing and  
thawing. Fogging, bubbles, and edge peel are the three faults that owners fear, because each of them is visible,  
expensive to replace, and difficult to explain once the building is occupied.

Figure 1. A typical freeze-thaw sequence used to stress a laminate: controlled cool-down, a long cold dwell, a gentle return to ambient, a 
short rest, and repeated inspection.

Ionoplast (SGP) interlayers are often specified for this duty because of their stiffness, adhesion, and low moisture  
uptake. That reputation is earned only when the laminate is properly de-aired, fully bonded, and detailed at the  
edge. A poorly processed pack will haze or bubble in a temperate climate as well; cold cycling merely makes the  
weakness appear sooner.

How a freeze-thaw check is usually designed

A rigorous cold-cycle check does not need theatrical language. It needs a controlled cool-down, a long dwell at a  
deep-cold temperature, temperature records that prove the pack actually reached and held that level, and a gentle  
return to ambient so the inspection is not confused with thermal shock. After a short rest, the cycle is repeated.  
After every cycle, each specimen is examined for edge separation, internal voids, and a milky veil or condensation  
pattern.

The inspection should cover the face and the edge under good light. A haze that can be polished away is a surface  
film, not an interlayer fault. A veil that remains after cleaning sits inside the laminate. Bubbles may be stable, or they  
may grow from cycle to cycle; growth is a warning that gas or a weak bond is still active. Adhesion can be confirmed 
after the last cycle by a pummel or peel check, so that optical clarity is not mistaken for a sound bond.



CNCGLASS    ·    Technical Article

contact cnc@cncglass.com for pricing   ·   Page 2 of 3

Figure 2. The three cold-climate failure modes that should be checked after each cycle: internal fogging or haze, bubbles, and edge 
delamination.

Why ionoplast chemistry is favorable in the cold

Several material traits work in favor of a well-made ionoplast laminate. Moisture uptake is low, so there is less water  
available to freeze, migrate, or nucleate haze at the bond line. Bond strength is high, and it remains useful as the  
glass and the polymer contract. The stiffness of the cured ply shares load with the glass and limits relative slip during  
each swing. Optical stability is high when residual air and moisture were removed in the autoclave; the film is not 
inherently prone to a winter fog.

None of these traits excuses a wet edge, a short vacuum, or an under-temperature hold. Freeze-thaw is a stress test  
of the finished unit, not a magic property of the resin name. Sealant choice, framing pressure, and drainage around 
the unit also decide whether moisture can reach the interlayer over years of service. The film and the facade detail  
have to be designed together.

Figure 3. Material reasons ionoplast interlayers generally remain stable in deep cold when the laminate has been processed correctly.

Where this performance matters

Cold-climate facades, alpine or high-latitude skylights, and transport buildings at altitude all see repeated freeze-
thaw in service. In those settings we recommend ionoplast interlayers when the engineer also needs post-breakage 
stiffness or long-span behavior, and we still insist on a process and an edge design that will survive the climate. The  
aim is  a pane that  remains transparent,  free of  voids,  and firmly bonded after many winters,  not  a laboratory 
curiosity.
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Owners should also be clear about what the interlayer cannot do. It will  not keep an insulating-glass unit from 
fogging if the IGU seal has failed. It will not hide a lamination bubble that was already there at dispatch. It will, when 
correctly processed, give the laminated ply a strong chance of passing a demanding freeze-thaw sequence without 
the three classic winter faults.

Repeated  freeze-thaw  is  a  fair  question  to  ask  of  any  laminated  glass  headed  for  a  severe  winter.  Ionoplast 
interlayers  are well  suited to that  question because of  low moisture uptake,  high adhesion,  and high stiffness, 
provided the laminate is dried, de-aired, and bonded in a proper cycle and protected at the edge. Inspect for haze,  
bubbles, and peel after cycling, and treat those checks as part of the specification, not as an afterthought.
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We can discuss ionoplast grade selection, edge detailing, and process conditions for laminated glass that must 
remain clear and bonded in cold climates.


