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ASTM C14 Update

e 2021 New ASTM Standards

e (C1908-21 Standard Test Method for Pummel Adhesion Testing of Two-ply Laminated Architectural
Glass.
e (C1914-21 Standard Test Method for Bake and Boil Testing of Laminated Glass

* 2021 Revisions to Existing ASTM Standards
e (C1464-21 Standard Specification for Bent Glass
e (C1376-21a Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat Glass

iy NGA
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ASTM C14 Update

* ASTM Standard Requiring Review for Ballot
* (1349-2017 Standard Specification for Architectural Flat Glass Clad Polycarbonate
¢ Urmilla Sowell, NGA, Chair of review task group

¢ ASTM Active Work Items

* New Test Method for Center-Punch Fragmentation of Fully Tempered Glass
e Urmilla Sowell, NGA, Chair of task group to resolve ballot negatives and comments

* New Test Method for Glazing Materials Using a Binomial Choice Protocol for Transparent
Fly-through Bird Collision Deterrence (New Title)
* Kevin Ramus, KR Glass Consulting, and Stefan Knust, ENNEAD ARCHITECTS LLP, Co-Chairs of task
group to resolve ballot negatives and comments
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GTPs Being Updated

FB18-08 Methods of Measuring Optical Distortion in Heat-Treated Flat
Architectural Glass

* Reviewing ballot comments

* FB20-08 Iridescence Patterns in Heat-Treated Architectural Glass
* Going to ballot in February

OFFICIAL SPONSOR
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Ceramic Enamel Update — Tim McGee

* NGA E1300 update

The E06.52 sub-committee expects to release a revised E1300 for printing sometime after the end of
June. It may include revisions related to the use of ceramic frits, but that depends on getting the
proposed changes to ballot in the next few weeks.

* The ceramic frit related revision work is under work item WK65259.

* Will address use of ceramic frits on monolithic glass and on lites as part of an 1G unit.
Work is based on data collected by breaking many large, fritted and heat-strengthened glass panels.
Data analysis indicates that for many common aspect ratios the standard NFL charts still apply.
Data analysis also indicates that for less common aspect ratios (e.g. 4.0 or 5.0) some strength
reduction occurs that is outside of the standard NFL charts used in E1300.
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New and Upcoming - Bill Lingnell

* Evaluation of Post-Finishing for Heat-Treated Glass Edges

e The test plan will determine if surface polishing and/or edge grinding following tempering reduces
the glass strength.

@ 2385y NGA
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Edge Grinding of Laminates Post-Tempering

Approximate

20(T)

o Compression
0 Stress:

Glass

Thickness .60(T) Tension
m

l 0 suess—1

Approximate

Heat-Treated Glass Compression and Tension Zones

e ASTM C1048: fabrication techniques that alter the glass surface, thickness or edge
shall be performed prior to heat treating to avoid a reduction in glass strength

e ASTM C1172: fabrication techniques should be performed prior to heat treatment

* NGA GTP Heat-treated Laminated Glass Exposed Edges

* NGA GIB The Importance of Fabrication Prior to Heat-Treatment

1/25/2022



Test Procedure for
Edge Grinding of Laminates Post-Tempering

Does post-tempering edge grinding What depth of post-tempering edge
actually reduce laminate strength? grinding preserves laminate strength?

' ) 4 R
¢ Evaluate strength resulting ¢ Evaluate strength resulting

from “worst level” of edge from three levels of edge
grinding grinding

¢ Outcome will be “go/no- ¢ Determine the relationship
go” decision between a given level of

edge grinding and the
resulting strength

1/25/2022

Test Procedure for
Edge Grinding of Laminates Post-Tempering- Test 1

Monolithic: 12 x 22 x Y%-inch
Monolithic: 12 x 30 x 3/8-inch

1.Annealed (baseline)
2.Tempered
3.Tempered + post-temper worst-level edge grinding

\ Laminated: 12 x 22 x Y%-inch
Laminated: 12 x 30 x 3/8-inch

1.Tempered
2.Tempered + post-temper worst-level edge grinding

Note: Prepare 25 specimen of each group for
both thicknesses. Plan to test 20 of each.

10



Test Procedure for
Edge Grinding of Laminates Post-Tempering- Test 2

\ Monolithic: 12 x 22 x %-inch
Monolithic: 12 x 30 x 3/8-inch

1.Annealed (baseline)

2.Tempered

3.Tempered + post-temper minimum depth edge grinding
4.Tempered + post-temper moderate depth edge grinding
5.Tempered + post-temper worst-level depth edge grinding

Laminated: 12 x 22 x %-inch

Laminated: 12 x 30 x 3/8-inch

1.Tempered

2.Tempered + post-temper edge grinding (depth determined by monolithic
results

3.Tempered + post-temper edge grinding (depth greater than group 2 specimen)

Note: Prepare 25 specimen of each group for
both thicknesses. Plan to test 20 of each.

1/25/2022

11
Test Procedure for
Edge Grinding of Laminates Post-Tempering- Results
Non-destructive optical Destructive mechanical Calculation of stress
technique test to failure
* Determine level of e Collect load time * Translate applied
residual history to correct loads to stress in
compression locked measured failure laminated glass
into each specimen strength data to beams using
o Combine data with standard load geometrically
calculated durations of 3-sec, nonlinear finite
mechanical stress to 60-sec, and 1 hour element analyses
determine net * Determine
tensile stress at magnitude of edge
failure strength
degradation
- -
Result: Clear and defensible position on the acceptability of
post-tempering edge treatment on laminated glass
————
12
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Glass Technical Paper FB45-14 (2019)

The Importance of Fabrication Prior to Heat-Treatment

Glass applications frequently require a variety of glass edge and/or surface fabrication. Some common fabrication
processes include: edge seaming, grinding. polishing. holedriling, notchv-cutting. surface-grooving, sand-lastng.
and stching. The Glass Associaton of after

tre: tto break. Thi P insection 7
‘of ASTM C 1048, Standard Specification for Heat-Treated Flat Glass-Kind HS, Kind FT Coated and Uncoated Glass,
which states, “All fabrication, such as cutting to overall dimensions, edgework, drilled holes, notching, grinding,
sandblasting, and etching, shall be i tfied”

The Heat-Treating Process

In order resistance to ired break patters for
glass glass can b through a thermal

known as heat-treating. glass tobe
cut to the desired g
transported through's here itis 1150°F (621.°C). Upon exiting
the furnace, the gl i ontoall surfaces

Jaces the surfac intoastate of and
inte hown in Figure 1, 20%of the

‘middle 60 % of the glass thickness s the tansion zone.

Approximate
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Figure
Heat-Trested Giass Compression and Tension Zane:
1945 0ld Gallows Road, Sute 750, Vienna, VA 22182
Toll Free (366) 342-5642 » (703) 482-4890 ext. 178
v glass org.

Recommended Applications for Heat-Treated Glass

The glass industry has been heat treating architectural glass to increase its strength since about 1930, The process of
heat- treating glass involves uniformy heating glass close to its softening temperature and then rapidy, and uniformly,
cooling it. This process results in the development of surface compressive stresses, thus increasing the strength of the
glass. Heat-treated glass is used in many of today's architectural glazing applications where increased strength to resist
glass breskage is desired. Vision and spandrel areas of buldings s well s building entrances, glass railings and
balustrades, and other applications where public safety is a priority, are coammon examples.

Types of Heat-Treated Glass

There are two types of heat-treated glass: heat-strengthened glass and fully tempered glass. Both are produced ina
similar fashion by heatmg and cooling the glass. Itis the rate of muwmmm determines whether the final product is heat-

Itis ag
approximately letz the hreakaz: strength of annea\:d glass of mg s thitkeys il g Sy e s s

The North American i 2 i Standard Speci -
Strengthened and Fully Tempered Fiat Glass.
« Heat-strengthened glass is defined as having a surface compression of 3,500 to 7,500 psi (24 to 52 MPa); no
requirement for edge compression s specified

« Fully tempered glass is defined as having a minimum surface compression of 10,000 psi (69 MPa), an edge
compression 700 ps (57 MPa).

Buldingor the Consumer Product Safety Commisson (CPSC) Standard 16 CFR 1201 - Sefty smaam w
Architectural Glazing Materials'Category I

Because of the high internal stresses in both glass types, all fabrication including cutting, hole-drilling, notching, or edge
tr performed prior to the

Reasons for Heat- Treating

are two-fold: et d, for
akso des or federal standards.
External bythe Inmany
instances, be considered by the design process. —

1945 0kd Gallows Road, Suite 750, Vienna, VA 22182
Toll Free (866) 342:5642 » (703) 442-4890 ext. 178
v glazs org.
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Glass Technical Paper FB52-17

Guidelines for the Production of Heat-Treated Architectural Flat Glass

Since the 19305,
e invoives unformly Peating s closet 1 softening temperature and hen iy, and unffrmiy, coolnglt.
today’ to resist
Jass breakage is desired. This Paper.
regarded as a general starting point, but for more detail consult your vendars and equipment manufacturers.

Personal Protection Equipment (PPE)

Do:
= Stresstoemployees each day the importance of the proper use of safety equipment at every stage of the glass
fabrication process
£ personal fioment, including:
* Hardhat
° safety glasses
= Steeltoe boots with metatarsal guards
© Minimum Level 4 cut-resistant gloves and glove liners (when handiing raw edges)
= Earplugs
- Faceshield
. personal the Handling of Flat Glass
$ Sy problams performing roLtine tasks 35 a result of the PPE
. in your
. A PPE to ensure ion, no holes,
Don't

Don't assume others are wearing the proper PPE for your work area
. L to PPE—ensure it ingood
Don't modify PPE from ts original design

1545 Old Galows Rod, Suite 750, Vienna, VA 22162
Tl Free (356) 342 4421800 ext 178
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Glass Technical Paper FBO1-00 (2020)

Proper Procedures for Cleaning Architectural Glass Products

today’s homes
and commerdal office poces o peovking o daylight, views of the surroundings, thermal comfort and design
aesthetics. condition . work, shop, play and seek education_
describes P ducts. Certaingl
require 4 ortinted and have pyrolytic or sputtered Low-E or refective
coatings, some of which may be on the glass @n ithic lites),
Iaroirmbadd s i sl its. (See Glass Techni -07 Glass,
Glass can led, There are also
her pandrel, ik screened, pattemed, acid etched, and sandblasted
props 2 process using 3
prog designed to clarity and prevent glass surface damage Since
glass damaged properly 3 fabricators

recommend strict compliance with the following procedures for cleaning glass surfaces
Routine Cleaning & Maintenance

For routine maintenance, interior and exterior glass surfaces should be thoroughly deaned as dirtand residue appear
, as well as the

toregior
it neamng et whefer e s B e Hored o fRefthe. aafore e o aticeable on et
I

glass a5, is exposed, aither on the exterior o nterior
i as damag
removal and Asimple the location of
the refletive caating istotouch the point of 3 pemi tothe, glacs surface. I therefecton of the pencl point mets the
real penl, the e pencil point and . the coating
- on that side of the glass. i be

avoided, Exterior begin at the top of
the building and continus to the lower levels to e e it leaving residus and cleaning solution on glass that has
slready been cleaned also include not blowi cleaning.

solution and residue onto aiready cleaned glass.

1945 0kd Gallows Road, Suite 750, Vienna, VA 22182
TollFree (866) 342:5642 » (703) 442-4890 ext. 178
www glass or

1
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Glass Technical Paper FB02-02 (2018)

Heat-Treated Glass Surfaces Are Different
Industry Cleaning Procedures to be followad to Avoid Glass Damage

tempered g yresa gty Wik ine pes g o alety g*azmz \:Hs\amn in 1977. Heat-treated glass usage has
increased in recent years for a variety of

dto

[nad; due to the use of mre high-
performance glasses and coatings with increased ng properties, the use g

sizes and increased design loads.

Currently, there are two types of heat-treated glass a5 defined in the ASTM International standard C1048 Standard
‘Specification for Heat-Strengthened and Fully Tempered Flat Glass. The two types are heat-strengthened (Kind KS) and

(Kind FT). Both ity of
glass produced over the last 40 plus years has been fabricated in pesortot o et e The preparation
stage for the final size, the edges to be
treated according to or pch;hed) and | The process then
requires the glass to be igh an oven and 11505F
(62120). ) (quenched) by blowing air unif both surfaces

The codling the glass in 3 state of comprassion and the central core in

compensating tension.

The color, clarty, 0 remain essentially un- changed

after heat treating, Likewise, hard softening point, thermal conductivity,
sn\ar optica properties and stiffness remain unchanged by the heat-resting process. The orly Dhys\cal properties that
and improve thermal shock.
loading, e et i ke he ek
treating process does change the break pattem of the glass, Le. fully tempered glass that is produced with sufficient
thereby
ereatiy reducing the likelihood of serious cutting or piercing injuries.
s mentioned, P rollers. As a result of this
& tact, will oceur.

processes, dust,

of quench air
used in the process, may adhere to one or both glass surfaces. Also, the physical cantact of the soft glass surface with

1945 0id Gallows Road, Sulte 750, Vienna, VA 22182
Toll Free (866) 342-5642 » (703) 442-4890 ext. 178
W glassorg
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ntsnatons Window Ceaning

Glass Technical Paper FB03-03 (2018)

Construction Site Protection and Maintenance of Architectural Glass

Steps Must Be Taken to Avoid Permanent Damage to Glass

in windows, d today building
projects are than those used in eariier i I
glass d rder to and
laminated fety, and security. Asa ities, more

being used in both The higher
v importance of proper site storage, handling installation and

Wotmmn throughout the construction process.

During glass ing, fabricati i ducts are
damage ioment and del very. Once finished materials are
placed fon site, they. toavariety of can adversely affect

exposure to chemicals and leaching agents, prolonged exposure to moisture, mechanica attack and breakage,

d improper
Site Delivery and Storage.
Windows, i i struction sites preglazed, while
commercial 2 glass be at alater date.
In both types 3
cts ol
and storage. The following is a ist of o should delivery
and storage of fenestration materials:
handiing,
‘installation, and protection of their materials before any work isstarted
. , to the.
* Workwith the general I der-roof
and areas of high e
handling.

1935 0ld Gallows Road, Suite 750, Vienna, VA 22182
Toll Free (356) 342-5642 » (703) 442-4890 ext. 178
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Glass Technical Paper FB56-18

Heat Soaking Testing of Tempered Glass for Architectural Glass
Applications
Introduction

Fully tempered (°T) glas used in architecturalappiications may bresk spontaneously or a variety of reasons,
including, the

stabl i i . may cause breakif it is located in the tension
tecloThepurpee o ek souk et e the ik of s spenieneoyscenk b et ne the ksion
breakthe remember3 heat sosk test may sk, butwill not eliminate

the patrn!\a\ of 3 spontaneous break due to an inclusion

Glass Type
Heat soak testing may be P including, limited to, clear, tinted, low-
iron, patterned and low-E coated glass. Ref E pe:
properti
The Effect of Heat Sosk Testing on the Temper of Glass
no North heat
ak i EN 14178-1 Heat sozked thermalk ate safety glass. This

standard has specific instructions for the heat soak testing. When the heat soak test is performed as specified, there
should be very lttie to no

Statistical Heat Soak vs. 100% Heat Saak

i ing. The first i required for
Statistical
s\mucauy Slgmﬁmn\numhsr of glass panels to be tested, as opposed to 100% of the glass. it i important to
he statistical EN 14178-1 requires all

restobe heat soske

1945 0ld Gallows Road, Suite 750, Vienna, VA 22182
Toll Free (866) 342-5642 » (703) 442-4890 ext. 178

v glas o
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Glass Technical Paper FB57-18

One Optical Number Does Not Fit All

For the purpose of this Glass per, defined is milliclopters, the
representing optica distortion.

The glass industry has been Wy reating an opti glass
distort deviation from fiatness, is not a new topic. However, with
tehter . code changes and new glazing systems have resulted

in more heat-treated glass, double (and even tipl) nsulating las unit, and multply laminates in use than ever
before. All of these products may increase the amount of distortion seen on buldings.

Distortion in glass s nota color or but,

torimageto
appear curved. o i e

ply trytok
The distortion prevalent in heat-treated glass is often seen as a sequence of cancave and convex variations from a flat

surface creating an optical lens power which can be expressed in diopters or milldiopters. A diopter is a unit of
measurement describing the optical power of a lens or curved mirror (10 = 1,000 mdpt). The length of the lens radius

defines | therefore,
istortion in giass s often the observed object or true shape
of the objec. The shape o nvewing the
than viewing the Fa the viewing.

angie the ds!xn:e ofthe viewer from the gass, the distance of the viewed objects to the gass, how the mage moves,
Iso, tis important to understand

that! tion of i individual

Where the reflected b contains trees or clouds in the sky, it is more difficult to discern the. dtgr:: nf distortion in

ht | e very e reflection of
havey Distort et n rolls as the
g\ass isbon ppearin annealed Hthe viewer is ight up
aerct theghass whereat tcan be obvous e 52 great dstance from the glacs. A very smsll deviaion i surface
leviation over long di 50 degrees
the glass) tothe gt be changed. Distortionin

glass can be caused by variations in thickness, flatness and parallelism (ie. heat-treated laminated units or insulating.
uniits). i

1945 OMd Gallows Road, Suite 750, Vienna, VA 22182
Toll Free (866) 342-5642 « (703] 442-4890 ext. 178
wanw glass org
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Glass Technical Paper FBSS-18 Slass Technloal Rapar fae219

Heat-Treated Laminated Glass Exposed Edges Thermal Stress in Heat-Treated Spandrel Glass

odustion

Introduction /Background

The architectural glass industry has seen a growing interest in minimally-supported glass applications, including
facades, skylights, interior partitions and glass balustrades. Whether the glass is glazed top and bottom, point-
supported or cantilevered, the trend is for less metal around the edges of the glass. Laminated glass is being Used for
fts abilty to provide post-breakage glass retention.

fass that h colums, fisors,
walls, o that from outside d
dlazing. In the case of insulating glass

efficie
umYsIlGU:i nstalled 2 spandrel s, the use of opaque .

inessence, s resat, Inner Ites ofthe IGU
With the shift lsee section), 230 *F or more, ir ‘to edge
fass edges, questions around exceeding 130°F hich, undes leadto
arisen. i of the glass plies, edge polishing and interlayer kg,
appearance. Designer and cu same high quali i
o ne o it il Recently,attention has been drawn to A 4 th
guidelines currently exist thoud: i tining
that , This. build-up, the factocs
Exposed Edge Applicstions tha contribute ot and potential mitgation options
the produce v NOTE: Corsi Jarts i
twoor more ltes of gass withan nterayer or s that ltimately scopecithis 6T
et intended applcaton i
therefore, not an aesthetic concern after installation. However, when the edges are exposed, the alignment of glass plies Background
ritcal to the designer and building occupant in most Thermal Gradient BuldUp
applications. Note: Itis als important to dges, when viewsd . have s el The intensity of the
layered sppearance {giass + interlayer +gloss), and will ot ook ke a monslihic e of loss. Solairadiance s and depends upon the atude, alttude. e of yer, time of day, loud cover, e mass, and
oeodile o RETRI CHEAY iFihe other factors. The greater the $,the greater s the potentialfor heat bulkd-up under a given set of conditions. As for
specification calls heat- 4 gass
treating process. If the glass is to be heat-treated and assembled into a laminate mnslsﬂn! of glass and an the heat gained by sbsorbing the solar radiation end hest lost through convection, conduction, snd re-radistion
mecharisms
interlayer material, may arise. Due L
Sippage during thelaminating proces, actual handiin, and indexing of theftes inthe laminate, al o the edees
may not align to an acceptable process. the fabricator is to
lig d trim the looks

sesthetically pleasing.

1945 0K Gallows Road, Suite 750, Vienna, VA 22152
Toll Free (866) 342-5642 » (703) 442-4890 ext. 178
www glassorg

1

CLEEEYSELETEI  NATONAL GLASS ASSOCIATION wih GANA

17

Published GTPs

NATIONAL GLASS ASSOCIATICH wih GANA

Glass Technical Paper FB65-20 (2020)

Glass for Personal Protective Barriers

Personal Protective Barriers

Retail, medical, zd land fasiliies are to outbreakaf
COVID-19, arespiratory liness believed to spread nnmamv by droplets from coughs or sneezes of nfected persons to
those nearby. protective
each i et jirus. In many appl . the barriers will
and deanabiity Barriers can
be constructed of plastic shest or giass. Glass has several advant: hysical barrier
icaci  glass is

easy-to-clean, transparent and aesthetically-pleasing.

Figure 1 con provide o s, professional, sanitary, yet wefcoming
sl i i

and callect dircand.

-um.\.m‘n veas o7

a5y NGA
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1345 0ld Gallows Road, Suite 750, Vienna, VA 22182
Toll Free (856) 342-5642 + (703) 442-4890 ext 178
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AlA Presentations

UNDERSTANDING
APPLICATIONS FOR
HEAT-TREATED GLASS

Let’s Discuss...

4 )

What do you want to see?

Is there a big topic that’s
missing?

1/25/2022
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