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PROTECTING FLAT GLASS SURFACES

Flat zlass roust be protected during shupraent and storage. Ondy by proper handling and storage
technicues can the integ ntyand clarity of the glass be asmired before mstallaton (see AT5-112 -
“Preventing Iloisture Stains on Stored Glass™). After installation, appropriate precantons and proper
rnalntenance are needed for long and trouble free service. In flasbulletin we will explore the vanous
causes of glass swface damage, means of prevention, and methods of 1denhfication and removal of stans.

The specific canse of glass swrface damage can be difficult to diagnose, and stain rernoveal 15 usnally
cogtly. Therefore, preventon of such damage 15 betfter than any “oure.™ To prevent glass swrface damage,
tollow the procedures for storage, mstallation, and mamtenance that are recorarae nded below.

CAUSES OF GLASS SURFACE DAMAGE

Water Attack

Dnice mstalled, glass can withstand laree armounts of water without sizraficant swface damage. However,
water can accurnulate when there 15 madequate separation be tareen lites In storage. Even small amounts
of water trapped m this wavycan canse mirface detenoration. Glass in contact with water enters nto a
serles of complex chemical reactions which result in alkaline solutions. The trapped water reacts slowly
mitially, bat in firne the reaction accelerates, resuling ina rapidly increasing alkali concentration. The
alkaline solution attacks the glass swrface by dissobang avay swrface mg redients (sodinrng which results
in hazing and roughness. [mtial attack maycanse only fant whiterang of the glass swrface due to the
changes m the glassysilicate strocture . &1 this stage, a light polishang or special chermical treatment
wionld probably restore the glass swface. Howewer, the condibon worsens i tizne. The final stages of
attack result in decormposton and a further deteroration of the glass sarface which 15 even more visible.

Chemical Air Pollutanis

Certain anthorne chernicals can also detenorate glass surfaces. While glass 15 resistant to most acids, even
dilute forms of hydrofluone and phosphoric anids quickly react with silica in glass. & wanetyof other
chemicals can also attack glass swrfaces. These substances, when in the form of anhorme spraye and
rrasts, canbe camled for some distances, not ondyin mdustial, bt also 1n nirval and residendial areas.
Ewen solid particulates canbreak down into destroctiee corgonnds when held ag sinst glass surfaces hy
water conde nsation.
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BEwen water alone can damage the swrface of glass. Certain types of hard water, for instance, mav leave
harrnful deposits 1f allowed to dryon glass surfaces. These deposits can be formed in washing or nnsing
the glags, or accidentally by the evaporation of water from such sources as lawn spmnklers. [tis difficult
ot irnpossihle to remove such residue without excesstve polishing.

Alkali Attack

Building materials and construchon methods can cause swrface darnage to glass. & wery cormon cause
of such problerms 15 alkalis being leached from precast concrete parels by rain, or flnondes 1n the washoff
trorn concrete floors. These materialz will stain or efch the glass ifallowed fo reroain for a few days.
When this ocours, there 15 no practical method of restoring the glass surface.

Other somrces of damaging alkals are some lubricants used during installabion of neoprene stmchiral
saskets and locking stipe. When using lnbncants for such installations, avoid those contairang agh
lewels of alkaline ingredients. The gasket mannfachirer showld recorarmend a swmtable Idbncant.

Potentially harminl alkalis are also somefimes present in marking matenals nsed on glassinstallations
duning constuchon. Such markings arve, of course, useful in making the glass more visible, thus reducins
accidental breakage. Howewver, the marking materials mavw stain the glass if they contain alkalis, or if
water vapor 15 allowed fo condense on them.

Physical Damage

Flass swrfaces canbe altered by phiysical abrasion such as scratches and, rub marks. These cancorme
duning handhing, installation, and storage. Such damage may be similay m appearance to chermical
deterioration; howewer, the difference canbe deternmined under microscopic examinaton and vanous
stain rernoval tests. Further swface damage 1s accelerated by the abraded glass powder because any
molstore present produces strongly alkaline solnhons which attack the glass.

Drn a job site, the welding of metal close to window areas is often necessary and results in sparks whach
can damage unprotected glass surfaces. The welding sparks which come mn contact with the glass surface
canse a therrnal shock which results n a pitting of the surface of the glass. Az well as detracting from the
appearance of the glass, flas pithng reduces the strength of the glass. The reduchon in glass streng th raay
hare liftle relationshup to the size of the mis since a saller pit may have vents ongmatng from it whach
are not visible to the naked eye. Incormpanson, a much larger pit mavonlybe a relateely haraless
stnooth spall. & wacroscopic exarmination of each pit would be necessary to determmine the effect on the
clags. Ewen with such a detalled but urnrealistic examinahor, an assessment of the glass strength
reduction would onlybe speculative.

Mletals which oxidize, weathenng steel for exarmple, can leave a stain on the glass which 1s difficult to
rermove. This oxidation of the steel stabilizes over a peniod of time, depending on frequenc v of ramfall
and other chimatic conditions. Howewer, the washo ff from the steel duning the 1ratial oxidation can leave
a residue of mast (iron oxide) on adjacent ratenals including glass. It raybe difficnlt o reraove thas
residue from the glassifit 1z allowed to accurmmlate.
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Hard setting adhesres meluding many epoxies and hide glues maycanse darnage to the swface of glass.
This 15 especially true i exterior applications where low ternpe ratures maybe encountered. Hard setting
epoxies will contract more than glass at low termperatures. This can canse hamtul spalling or chippang of
the glass surface. Hard seting epoxies rmaybe used as a joint matenal for applications of glass on the
building mmtenior with little chance of flus type of damage. Fesilient materials which remam softat low
teraperatures mavy perform satsfactonly when nsed in exterior mstallatons. The adhesve mannfactirer
should be consulted when slazmng sealants and adhesives are to be used on the extenor of a bwlding .

FPROTEUTION OF GLASS SURFACES

storage

To prevent glass swface deterioration, water and chermcals should not be allowed to diyon the glass.
This 15 especially important in storage . Storage areas for glass should be maintained at termperatures and
bornadities that will prevent water wapor conde nsation on the glass. Glass should be stored at a nearly
constant termperatire sufficiently abose the dew point to keep the relabve huraidity always less than 0%

Jn a job site, glass shonld be stored inside abwmlding and should be protected from drrang ram. Catdoor
storage 1 always nskybecanse of the strong chance of moisture conde nsation. Periods of outdoor storage
should be kept to a mirarmm. Glass subjected to cyelic wetting and drang dunng storage canbecorme
stained or etched. This condifion can occur dunng storage at a job site, warehonse, or a customer’s
cutting area even wlale the glass 15 stillin the slupping case. Glass stored out of the case should always
be stored with mterleaving or spacing betwee n mdridual lites of glass.

Llzo, 11154 good practice for the glamng confractor to canhon the general contractor concermng slass
surface darnage frorn welding sparks. The general contractor should make sure that all necessary
precanbons are followed by subcontractors. For more mformaton on stonng glass, refer to Pilkangton
Morth Bmenca, Inc. techrocal mtormation &T5-112 - “Preventing Ivloisture Staing on Stored Glass™

Protection of glass on the job site 15 usually the responsibility of the general contractor.  Therefore, 1t1s
agood practice for the glazmnge contractor to advise hom that the glass shonld be washed dunng and after
construction, or untl alkalis are no longer leached from other bulding matenals.

Proper Cleaning of Glass

Flass should be cleaned wath a soft, clean, grit-free cloth and a rald, non-abrastve, non-alkaline clearang
solation. The glass should be rinsed tnrne diate Iy with clean nnse water, and excess mnse water should be
reracved promptly with a squeegee. Grease and glamng materials should be removved with xvlene or
toluene, followed by normal washing and nnsing.

For proper instmctions on Hand Clearng Filkington Eclipse Advantage I8 Beflectne Low-E Glass refer
to Pilkington Technical Bulletin £T5-181 and for Hand Cleaning Pilking torn Mirropane T.NL TH
Transparent Ivlrror Glass, see ATS-120.

For glass which exhibits a stain, either iride scent or whitish, other cleaning materials canbe nsed such as
buffered HF acid: Winsol 250 frorn Winsol Labs, 1417 HW 51st 51, Seattle, Washington 98107,
telephone 206 752 5500 or cerurn oxide blocking. Mlaterials, such as volcarac purnice, that scratch the
surface of the glass should not be used.

£Ts-104




PEOTECTING FLAT GLASS SURFACES
2005407719
Page 4

In the case of stained glass problerns, a small sample of the damaged glass ray be sent to the
Lrchitectural Techrical Service Department of Pilkington Morth Amenca, Inc .. &s a service to onr
customers and to the users of our glass products, we analyze mich samples and subject therm fo a number
of stain rermoval processes. Oy fechnicians deteraine:

1. Ifthe stain canhbe removed.
2. Which stain rernoreal process 13 most e ffective.

Stain reroovval 15 fire consurnng and costly. Bgairn, we stress that the orngmal integnty and surface
guality of Pillington North Amernca, Ine. glass products 15 best mamtaned by proper storage, handling,
mstallation, and mamtenance before darage occurs. If you have problerns, howewver, we are at yoour
SETVICE .

The mfommaton contaimed in this bulle in 15 offered for assistance in the application of Filkangton flat
glags products, but IT DOESNOT CONSTITUTE A WARRANTY OF MERCHANTABILITY OR
FITNESSFOR ANY PARTICUL AR PURPOSE. Actual performance mavary in particular
applications.
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