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INTERNATIONAL
Standard Guide for
Secondary Seal for Sealed Insulating Glass Units for
Structural Sealant Glazing Applications *
This standard is issued under the fixed designation C 1249; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Secondary Sealant

. . . . . . . /Contact Width
1.1 This guide covers design and fabrication considerations
for the edge seal of conventionally sealed insulating glass
units, herein referred to as IG units. The IG units described are Primory Seolont

used in structural silicone sealant glazing systems, herein
referred to as SSG systems. SSG systems typically are either Gloss Lite
two or four sided, glazed with a structural sealant. Other v -
conditions such as one, three, five, six sided may be used. Secondary ST e Spacer
1.2 This guides does not cover the IG units of other thanSealont ———————3- .
conventional edge seal design (Fig. 1); however, the informa- i
tion contained herein may be of benefit to the designers of such
IG units. %\—-Glass Lite
1.3 In an SSG system, IG units are retained to a metal i
framing system by a structural seal (Fig. 2). The size and shape
of that seal, as well as numerous other SSG system design o ) ]
considerations, are not addressed in this guide. C 1135 'I_'est Method for Determining Tensile Adhesion
1.4 The values stated in Sl units are to be regarded as the Properties of Structural Sealafits

standard. The values given in parentheses are for information C 1184 Specification for Structural Silicone Sealants
only. E 631 Terminology of Building Constructiofis

1.5 This standard does not purport to address all of the E 773 Test Method for Seal Durability of Sealed Insulating
safety problems, if any, associated with its use. It is the CGlass Un|t_§_ , _ ,
responsibility of the user of this standard to establish appro- E 774 Specification for Sealed Insulating Glass Units

priate safety and health practices and determine the applica- 2-2 Other Standards: _
bility of regulatory limitations prior to use. Sigma 73-8-2B Test Methods for Chemical Effects of

Glazing Compounds on Elastomeric Edge Stals

CHF—— —Tesiccant

~———————Seoled Space

FIG. 1 Sealed IG Edge Seal: Basic Components

2. Referenced Documents

2.1 ASTM Standards: o
C 639 Test Method for Rheological (Flow) Properties of 3-1 Definitions:

3. Terminology

Elastomeric Sealarfts 3.1.1 Refer to Terminology C 717 for definitions of the
C 679 Test Method for Tack-Free Time of Elastomericfollowing terms used in this guide: adhesive failure, bead,
Sealantd cohesive failure, compatibility, cure, elongation, gasket, glaz-
C 717 Terminology of Building Seals and Sealdnts ing, joint, lite, modulus, non-sag sealant, seal, sealant, sealant
C 794 Test Method for Adhesion-in-Peel of ElastomericPacking, setting block, shelf-life, silicone sealant, spacer,
Joint Sealanfs structural sealant, substrate, tooling, and working life. Refer to

C 1087 Test Method for Determining Compatibility of Terminology E 631 for the definition of sealed insulating glass

Liquid-Applied Sealants with Accessories Used in Struc-2S used in this guide. - _
tural Glazing Systents 3.2 Def|n|_t|ons of Terms Speqﬂc to Th|s Standard:
3.2.1 desiccant—a hygroscopic material that adsorbs water
or may adsorb solvent vapors, or both (see Fig. 1).
3.2.1.1 Discussior—The desiccant maintains a low relative

1 This guide is under the jurisdiction of ASTM Committee C24 on Building Seals humidity in sealed insulating glass

and Sealants and is the direct responsibility of Subcommittee C24.10 on Specifl
cations, Guides and Practices.
Current edition approved Sept. 15, 1993. Published November 1993. -
2 Annual Book of ASTM Standardéol 04.07. 3 Available from SIGMA, 111 E. Wacker Dr., Ste. 600, Chicago, IL 60601.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



A8y ¢ 1249 - 93 (2000)

Applied Lateral Load Weather Sealant
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Insuleting Glass Unit - See Fig. 1
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Framing System Contact Width
Metal Mullion

FIG. 2 Typical A-Side SSG System Mullion: Horizontal Section (Vertical Joint)

3.2.2 primary seal—A joint seal of which the sealant resists 4.2 This guide provides information on silicone sealants that
moisture vapor permeation into the desiccated space of sealade used for the secondary seal of IG units that are glazed into
insulating glass (see Fig. 1). SSG systems.

3.2.2.1 Discussior—It also resists inert gas permeation (for 4.3 Information is also provided on the other major compo-
example, argon) from the IG unit sealed space if the intent is tments of the IG unit edge seal, compatibility of components,
use an inert gas. durability, and quality assurance (QA).

3.2.3 secondary seata joint seal of which the sealant
structurally unites the two glass lites and spacer of sealefl. Insulating Glass Unit

insulating glass (see Fig. 1). 5.1 Insulating Glass Unit ComponentsThe edge seal of an
3.2.4 spacer—a fabricated shape that creates an appropriat§SG system IG unit consists of the two lites of glass, spacer,
distance between two lites of glass in sealed insulating glasgesiccant, primary sealant, and secondary sealant (F{@).1)
(see Fig. 1). This type of IG unit is referred to commonly as a dual-seal unit
3.2.4.1 Discussior—As a component of the edge seal sys-in that it has separate primary and secondary seals. A single-
tem, the spacer also resists vapor migration into sealed insgeal IG unit is inappropriate at this time for SSG systems and

lating glass and provides a container for a desiccant. should not be used. The following sections describe the
3.2.5 structural seat-a joint seal of which the sealant components of a dual-seal IG unit briefly.

structurally adheres an IG unit to a metal framing system (see 5.2 Glass and Architectural Coatings

Fig. 2). 5.2.1 Glass—All types of glass have been used in the
3.2.5.1 Discussion—The structural seal transfers applied fabrication of IG units, including monolithic, laminated, tem-

loads to the framing system as well as accommodates diffepered, heat-strengthened, tinted, heat-absorbing, light reduc-

ential movements between the IG unit and the framing systemng, patterned, and wired. Almost all glass is produced by the

3.3 Symbols:Symbols: float manufacturing process, in which the glass ribbon that
3.3.1 A =area, M (in.?). emerges from the furnace is floated on a bath of molten tin,
3.3.2 C;= sealant contact width, shear, mm (in.). allowing gravity to produce essentially flat parallel surfaces.
3.3.3 C, = sealant contact width, tension, mm (in.). 5.2.2 Architectural Coatings-These coatings, which are
3.3.4 D =design factor, dimensionless. applied to the surface of the glass prior to IG unit fabrication,
3.3.5 Fs=allowable shear stress, Pa (psi). are generally grouped into one of two categories: low-
3.3.6 F, = allowable tensile stress, Pa (psi). emissivity or reflective. They are both metallic or metallic
3.3.7 F,=yield stress, Pa (psi). oxide materials and in some cases are in multi-layers, depos-
3.3.8 H = height, m (ft). ited onto or into a glass surface. The coatings are deposited
3.3.9 L = perimeter length, m (ft). primarily by two methods: magnetic sputtering onto the glass
3.3.10 M =mass per unit area, Niglb/ft?). surface and pyrolitic deposition into the glass surface. Low-
3.3.11 P =applied load, Pa (Ibf/f. emissivity coatings are visually transparent and reflect long-
3.3.12W =width, m (ft). wave infrared radiation, thereby improving the thermal trans-

o mittance of the glass. In general, they also decrease but to a
4. Significance and Use lesser extent than reflective coatings, visible light transmission,
4.1 It should be realized that the design of an IG unit edge
seal for use in SSG systems is a collaborative effort of at least
the IG unit fabricator, sealant manufacturer, and design pro- s tpe poldtace numbers in parentheses refer to the list of references at the end of
fessional, among others. this guide.
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and transmitted solar radiant energy. Depending on lighting 5.6.2 Four generic classes of sealants are used presently for
conditions, reflective coatings are generally considerably lesa conventional IG unit edge seal system (non-structural seal-
transparent than low-emissivity coatings. These coatings prant). These sealants are polysulfides, polyurethanes, hot-melt
vide a reduction in transmitted solar radiant energy, conductivbutyls, and silicones. For SSG systems, only IG units with a
heat energy, and visible light into the building interior. Ceramicdual-seal (polyisobutylene primary seal and silicone secondary
enamel, silicone, and pressure-sensitive vinyl and polyesteteal) have the required durability for the application and are the
film are applied to the surface of glass to make spandrel glassnly sealants permitted for SSG systems.

5.3 Spacer—Spacers are fabricated primarily from roll- 57 Enclosed Gas-The IG unit sealed space encloses a gas
formed hollow metal shapes and are available in numerouSUch as air, argon, krypton, or sulfur hexafloride. Air is
profiles, depending on the application. Metals typically USecpormally used if conventional thermal resistance properties are
are aluminum, both mill finish and anodized, galvanized steell€auired. Argon and krypton are used to increase the IG unit

and stainless steel, with aluminum used predominately. Thfahe.rma}l resistance. Sulfur hexafloride is useq in apphcatlons in
ch increased resistance to sound transmission is necessary.

spacer establishes the size of the sealed space, provi%ﬁ]I . ) .
en using gases other than air, the IG unit edge seal system

surfaces for installation of the primary sealant, is hollow for - ;
desiccant installation, and forms the third surface of the cavit mus.t be capable Of. retalnlng a substantial percent of the_ga; for
' he life of the IG unit; otherwise, thermal or sound transmission

created at the edge of the glass lites for installation of th .
performance will decrease to an unacceptable level.

secondary. sealant. . 5.8 Breather and Capillary Tubes
5.4 Desiccant-These substances are hydrophilic crystal- g g 1 greather Tube—A breather tube is a small tube or hole

line materials that are installed into the hqllow of the spacert is factory-placed through the spacer of the IG unit to
usually on at least two sides of the IG unit. Commonly used,;commodate an increase in sealed air space pressure when an
desiccants are molecular sieves or a blend of silica gel withg ynit is shipped to a higher elevation than where fabricated.
molecular sieves. Their purpose |s.to adsc_)rb residual wa.ter _anﬂqe breather tube allows the sealed air space pressure to
solvent vapor in the sealed space immediately after fabricatiopyyalize to the atmospheric pressure at the installation site. The
of the IG units. They also maintain a low relative humidity in preather tube is sealed prior to the IG unit installation. Special
the sealed space for the life of the IG unit by absorbingsealed space gases (see 5.7) cannot be used in IG units that
infiltrating moisture vapor. have breather tubes.

5.5 Primary Sealant-This sealant provides a high level of  5.8.2 Capillary Tube—A capillary tube is a very thin bore
moisture vapor migration resistance and controls and minitube of specific length and inside diameter that is factory-
mizes gas and solvent migration into the IG unit sealed spacglaced through the spacer of the IG unit. A capillary tube
The sealant also acts as a barrier to the permeation of ineftlfills the same function as a breather tube and, in addition, is
gases (for example, argon) when these gases are used in fk# open after installation to permit the sealed space of the I1G
sealed space of the IG unit. The sealant is designed to fill thenit to continue to pressure equalize with fluctuating ambient
space between the sides of the spacer and the faces of the t@i pressure. Special sealed space gases (see 5.7) cannot be
glass lites and to develop adequate adhesion to the surfacesusfed in IG units that have capillary tubes.
both materials. The primary sealant must also have sufficient
movement capability to not fail due to limited differential SECONDARY SEALANT DESIGN CONSIDERATIONS
r_novemem that may occur betwee.n the spacer and the gla%_s Structural Properties
lites. Polyisobutylene-based materials have been found to be
very suitable for this purpose. The primary sealant contributes 6-1 General _
little to the structural function of transferring lateral loads and ©6-1-1 The design of an IG unit edge seal parallels the

holding the IG unit edge assembly together. These function@€thodology used for the design of the SSG system structural
are fulfilled by the secondary sealant Jjoint that adheres an IG unit to a framing system. SSG system

structural sealants must meet the requirements of Specification

5.6 Secondary Sealant C 1184. Presently, there is no comparable specification for

5.6.1 This sealant transfers negative lateral loads, occurringeglants used for the secondary sealant of IG units; however,
on the exterior lite of glass, to the interior lite of glass, whichsealants should meet the requirements of Specification C 1184
then transfers the load to the structural sealant that adheres tt@s a minimum) in the absence of another applicable specifi-
IG unit to the metal framing system. It also functions as thecation.
adhesive that unites the two glass lites and spacer together ass.1.2 The following sections provide the design profes-
a unit and prevents excessive movement from occurring in thgional with information on the design of the IG unit edge seal
primary seal(2). The secondary sealant must maintain ad-secondary sealant regarding the following: allowable tensile
equate adhesion to the glass lites and spacer and also maintgifrength; modulus properties; appropriate design factors; and
other performance properties, such as strength and flexibilitdesign of the secondary sealant for the effects of shear stress,
after prolonged environmental exposure. Failure of the secondensile stress, and combined stresses.
ary seal to do so could result in excessive movement in the 6.2 Sealant Yield StressThe minimum sealant yield stress
primary seal and fogging of the IG unit or adhesive or cohesivéF,) (or tensile adhesion value) is determined by Test Method
failure of the secondary seal and catastrophic failure of the IG 1135 by pulling to failure small laboratory specimens of
unit. sealant having a cross-section similar (but not necessarily
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identical) to that used in a structural seal. Sealant manufactur- 6.3.6 It is not within the scope of this guide to specify a
ers usually report this value in a table of performance criterigparticular tensile stress${) for the IG unit secondary sealant.
for a particular sealant. An example of a sealant manufacturershis should be an informed decision made by the design
reported value foF, would be 896 kPa (130 psi) for a two-part professional, in conjunction with the structural sealant manu-
high-modulus sealant. facturer and 1G unit fabricator, considering, among other
6.3 Sealant Tensile Stress factors: building code requirements, degree of risk, and the

6.3.1 The allowable sealant tensile stre§s) (for SSG  Particular SSG system and IG unit requirements.
system structural seals is determined by dividing the ultimate 6.4 Design Factor
stress k) by an appropriate design factdd) ((Eq 1)). 6.4.1 For SSG system structural seals, a factor ranging from
F,=F,/D (1)  4to 12 was originally selected for the structural sealant during

6.3.2 For example, using a manufacturer's published ulti-the beginnings of SSG technology. This range recognized the

S . “many variables and unknowns, such as determining applied
mate stressH) for a sealant of 559 kPa (80 psi), with a design T .
factor (D) of 4.0, and substituting these values into (Eq 1),Ioads and load distribution accurately, the relatively poor tear

results in the following: strength if three-sided adhesion occurred, and the difficulty of
’ determining the actual sealant stress. This approach is consis-
F = 559/4.0= 138 kPa () tent with traditional engineering practice, in which uncertainty
or and unknowns are mitigated to a certain extent by using a
F, = 80/4.0= 20 psi @) design factor, sometimes referred to as a safety factor. The
design factor can be determined by using (Eq 1) and solving for
6.3.3 Current industry practice for the structural seal of amp. It should be noted, however, that higher-strength sealants do
SSG system, which was determined empirically, is to limit thenot improve the probability of attaining and maintaining
value ofF; to 138 kPa (20 psi). The SSG system structural sealong-term sealant adhesion. Adhesion concerns are decreased
contact width (Fig. 2) is usually established using the appliedhy |ower design stress$). Since adhesion is one of the primary
lateral |Oad, aCt|ng n tens|0n, N ConJUnCt|On with the 138 kpaconcerns in every aspect of structural g|azing’ a h|gher design
for example, thermal movement, dead load (see 6.6), sealant6_4_2 For example, for a sealant in whigh= 896 kPa (130

cross-section dimension, non-linear glass deflection undeﬁsi) with a value of, = 138 kPa (20 psi), the value & will
] t— ]

load, internal sealant stress due to cure shrinkage, prestressglg 6.5. If a different sealant, in whid®, is 345 kPa (50 psi),

sealant due to differential building component movement, and” <od with a value of 2.5 fd, F, will be 138 kPa (20 psi).

variation in sealant physical properties can also influence th'l?’resently a lower-limit design factoby of 2.5 is being used
value. If these additional factors are a significant concern, Aor sSG system structural sealants. This lower limit is based on

allowable tensile stres{) of below 138 kPa (20 psi) may be the following: the successful performance of SSG system
appropriate for the SSG system structural seal sealant. 9- . pe y
634 R dina th d lant for 1G uni | tructural sealants since approximately 1972, advances that
34 Regarding the secondary sealant for |G units, some g, e ccurred in adhesion technology, and the implementation

unit fabricators recommend using valuesfosuch as 207 kPa of QA programs. Higher design factors are not to be construed

(30 psi) in lieu of the more conservative 138 kPa (20 psi) valu : -
used for the SSG system structural seal. The rationale for usir?gi ;a(tlz%nglg)to change the design stré3sq values above 138

higher values fofF, is the already high quality of the fabrica- i L . ) ,
tor's QA program for fabricating the IG unit edge seal. Better ©6-4-3 It is not within the scope of this guide to specify a
QA results in more consistent adhesion of the secondar?aft'cmar design factor for the IG unit secondary sealant. This

sealant, and higher values fBf can therefore be maintained Should be an informed decision made by the design profes-
reliably. In addition, the cladding design load is usually chosersional, in co_njunct_lon with the _stru_ctural sealant manufacturer
as the maximum to occur in a 50 or sometimes 100-year returind |G unit fabricator, considering, among other factors:
period. Because of this, the actual tensile stress on theuilding code requirements, dggree of risk, and the particular
secondary sealant is typically a lower value and in some area3>C System and IG unit requirements.
a relatively small percentage of thg value. If a value of, in 6.5 Sealant Modulus and Joint Stiffness
excess of 138 kPa (20 psi) is proposed, it must be evaluated 6.5.1 The design of the structural seal in SSG systems
carefully. This careful evaluation is especially significant sinceshould consider the relationships of joint shape, joint stiffness,
F, does not give significance to the additional stress factorand sealant modulus so that the outward movement of the
discussed in 6.3.3. peripheral edge of the IG unit, by an applied lateral load, is no
6.3.5 Presently, for the IG unit secondary sealant, the streggore than 1.6 mmisin.) for a glass lite nominal thickness of
in the secondary sealant is usually limited to 138 kPa (20 psi6 mm (/2 in.). Test Method C 1135 can be used to determine
The applied lateral load, which is shared between the two liteghat the elongation of the structural sealant at 138 kPa (20 psi)
of glass of the IG unit, in conjunction with the 138 kPa (20 psi)is less than 1.6 mmigs in.). The 1.6-mm ¥1e-in.) movement
limit, is used to calculate the secondary sealant contact widthr sealant elongation is related to the position and support
required to resist the applied lateral load (see 6.7). This equadrovided to the outer lite of the IG unit by setting blocks that
load sharing is applied only when the two lites are of equakre recessed from its outer face, usually by one-half the
thickness. nominal glass thickness. If outward movement is excessive and
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the 1G unit outer lite drops off the setting blocks, it could causeof glass. Unacceptable differential movement of the two lites

a failure of the 1G unit edge seal. could cause a seal failure in the primary sealant, resulting in
6.5.2 From the above discussion, it should also be apparefdgging of the enclosed space. The minimum sealant contact

that the outward, and in some cases downward (see 6.6)idth required due to dead load shear stress, assuming no

movement of the outer glass lite of an IG unit relative to thecontribution from the primary seal, can be determined using

inner lite, under the influence of the applied lateral load, mus{Eq 4).

also be limited. Detrimental movement or change in the C. = (M*AV(FFL) @)

d | shap8 Id | fail in th . o
secondary seal shap(@) could cause a seal failure in the 6.6.3 For example (Fig. 4), for an IG unit wit = 1.219

primary sealant, resulting in fogging of the enclosed space. The (4 ), H=1.829 m (6 f),M = 311.22 N/ (6.5 Ib/fE), L

modulus of the secondary sealant, as well as the shape and s@e _ . ;
of the secondary seal, should be evaluated. =6.096 m (20 ft), and~, = 6895 Pa (1 psi), the contact width

6.6 Sealant Contact Width for Shear Stress for the secondary sealant would be determined as follows.

6.6.1 Good glazing practices require that glass, including |Cphnly _the weight_of hthe exter(;or lite Olf glass will chalffsefah
units, be supported by two setting blocks located at approxi§ earing stress in the secondary sealant, so one-half of the

mately thevs points of the glass width. Although not generally yveight of the IG unit is used in the calculation. Substituting

recommended, installations are occasionally designed in whicht© (Ed 4) results in the following:

the glass or IG unit is not supported by setting blocks (Fig. 3). Cs = (155.61*2.2294/(6895*6.096 = 8.25 mm (5)
Contact the sealant and IG manufacturer for specific recom- gr
mendations. The dead load of the IG unit is supported by the
SSG system structural seal with such installations. This will . )
result in a constant dead load shear (Fig. 3) strEgsan the 6.7 Sealant Contact Width for Tensile Stress

sealant and the potential of a downward movement of the IG 6.7.1 The minimum secondary sealant contact widf) (
unit under the influence of gravityd). Because of special required to resist the applied lateral tensile load can be
considerations, in some unusual situations some sealant and fgtermined using (Eq 7), which is based on trapezoidal load
manufacturers have approved specific installations with ndlistribution theory. Other load distribution theories may be
setting blocks. If this is ever done, the sealant and glasdPplicable, depending on, among other factors, IG unit shape
manufacturer and design professional must review the desigtnd size(5). Any influence from the primary seal is not
and details, and the dead load shear strégsdn the SSG  considered.

C. = (3.25*24)/(1*20%12) = 0.325 in. (6)

system structural sealant is limited to no more than 6895 Pa (1 C, = (P*WI2)IF, (7)
psi) and often considerably less (for example, 3400 Pa or 0.5 6.7.2 For example (Fig. 4), for an IG unit witV = 1.219
psi). m (4 ft), H=1.829 m (6 ft),P = 1436 Pa (30 Ibf/f), and

6.6.2 With such installations, the secondary seal of the 1G- _ 133 |pg (20 psi), the contact width for the secondary
unit mulst also be designed toh resist Ishearlr;gh stress I‘?"E‘éealant would be determined as follows. With a sealed IG unit,
potential movement induced by the dead load of the outer litg, o0 ig |0ad sharing between the two lites of glass. If both lites
are of the same thickness, the lateral loBjli§ shared almost
equally; and, if of unequal thickness, the load shared by each

Outer Glass Lite G Umit K K . . . .
Dead Load Deod Load lite will vary, depending on the difference in thicknes¢és
N
Framing System Mullions | . :
I
Behind IG Urat \7_fh~‘}:>“\777ﬁ7_____7<“ :777
N I B -
I 3 ! ]
IG Umit Dead Load Movement | | | |
When Unsupported by Setting | | | !
Blocks et —mm— Dead Load | |
| : of IG Umt X !
Outer Glass Lite Dead Lcad | I | X
Movement Relative to Inner N See Fig.2 For : ! 1 |
Gless Lite Edge Conditions | I ) X H
1 1 1 ]
VA NS L
I I ! ]
I I
Weather Sealant ! ! : |
— s
1 I :
| | |
il o
S 1] S | -
i i J
S [, |-
: |i l il
| . |
Refer to Fig.2 For Typical Notes < \{
FIG. 3 Dead Load Movement of IG Unit: Vertical Section FIG. 4 Elevation of a Four-Sided Structural Sealant Glazed 1G
(Horizontal Joint) Unit
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For the following example, both lites are the same thicknesssealant adhesion to the many available architectural coatings,

and the secondary seal therefore experiences approximatedjnce variations may occur even for a given type of coating and

one-half the applied load. Substituting into (Eq 7), using theapplication process due to process conditions. The adhesion of

least dimension, which is the width\fj of the IG unit, results  the sealant to an architectural coating on glass must be verified

in the following: on samples of actual manufactured specimens for each job by

C, = (718*0.6096/138 = 3.2 mm @ the sealant manufacturer. The adhesion of some architectural
coatings to glass may degrade with time, and coating deletion
(removal) may be required.

G = (152)/(20*12) = 0.125 in. © 7.2.3 Coating Deletion—This is usually performed by abra-

If the lites are of unequal thickness, equal load sharingsion, with an abrasive wheel, or by burning the coating off with
cannot be employed, and appropriately higher values are to ke high-temperature flame. Any coating deletion technique will
used. result in a glass surface that is chemically and physically

6.7.3 If it has been determined that an unsupported IG unidifferent from a normal glass surface. Adequate adhesion of the
is allowable in a given situation and both the deal load andealant to this glass surface should be verified. A representative
wind load calculations are performed, the largest of thesample should be submitted to the sealant manufacturer.
calculated contact widths must be used. Statements regarding the durability and adhesion of the archi-

6.8 Combined Stresses tectural coating to a glass surface can be made only by the glass

6.8.1 Depending on, among other factors, loading condimanufacturer or coating applicator.
tions (that is, tensile and shear loads), IG unit shape and size, 7.3 Spacer—Adhesion of the secondary sealant to the
secondary sealant, and secondary seal shape and size, #ycer is required to prevent “walking” or displacement of the
effects of combined stresses on the secondary sealant mgpacer into the vision area of the I1G unit and potential edge seal
require consideratio(). failure and fogging. Different secondary seal sealants will

6.8.2 It should also be realized that the final secondaryevelop various levels of adhesion to the vast array of available
sealant contact width may have to be greater than as detespacer materials. For example, some sealants may develop
mined by calculation. Other factors, such as spacer geometgkcellent long-term adhesion to an anodized spacer, whereas
(8), fabrication procedures, and fabrication tolerances, maythers may not. Long-term adhesion can be verified by many
have to be considered to determine a minimum acceptablgifferent standard test methods. The sealant manufacturer can

or

secondary sealant contact width. suggest and perform various tests, such as those found in Test
Methods C 794, E 773, and C 1135, to predict the long-term
7. Adhesion adhesion of the secondary seal to the spacer under various
7.1 General physical and environmental conditions.

7.1.1 Adhesion of the secondary seal to the IG unit edge seal 7.4 Cleaning—As with all sealants, adequate substrate
components is one of the most critical functions of the sealantleaning can be critical to developing long-term adhesion of
The secondary sealant adheres the glass, with or without the secondary sealant to the various IG unit edge seal compo-
glass coating, and spacer into a rigid yet flexible system, andjents. Cleaning techniques and solutions must not be harmful
in addition, transfers applied lateral loads from the outer lite tdo the substrates, should remove surface contaminants com-
the inner lite of the IG unit. Poor sealant adhesion to any of theletely, and should not leave a surface residue that is harmful
IG unit edge seal components can have adverse effects on I8 sealant adhesion. The glass (including the coating), spacer,
unit performance. and sealant manufacturer can provide information on accept-

7.1.2 Time, temperature, water and water vapor, ultra-violeable procedures and materials for adequate cleaning and
radiation, and foreign chemicals can affect the adhesion angreparation of the various adhesion surfaces.
performance of the secondary seal. The following sections 7.5 Environmental and Service Conditieashe installed
address adhesion issues related to glass, glass coatings, a@d unit and its edge seal are exposed to varying service
spacers, among other factors, that commonly occur with IGonditions. Adhesion of the IG unit secondary sealant may
units. degrade with time, given adverse or unacceptable service

7.2 Glass and Architectural Coatings conditions. Water, as both a vapor and liquid, combined with

7.2.1 Glass—Adhesion of a silicone secondary sealant to aelevated temperatures and ultraviolet radiation from sunlight,
properly prepared, uncoated glass surface has proven to lb@as proven to have the most potential detrimental effect on
tenacious. To develop adequate adhesion, the glass surfasealant adhesion. Water (infiltrated or condensed) that can
must be properly cleaned (see 7.4) immediately prior to sealamiccumulate within an SSG system glazing channel has proven
application. to contribute to premature IG unit edge seal failure and is

7.2.2 Architectural Coatings—A wide variety of glass coat- therefore undesirable. Glazing channels should be drained to
ings are currently available for architectural glass. Adhesion othe exterior to preclude the accumulation of water. The effect of
the sealant to these coatings depends on the type of architecarious service conditions is also dependent on the type of
tural coating and its particular type of top coat, such as titaniunglass (architecturally coated, tinted, or clear) and glazing
dioxide or silicon dioxide, among other types, and the coatingrientation (vertical or sloped). Test methods such as Test
application technique, such as a pyrolitic or magnetic sputterMethod C 1135 can be used to evaluate the tensile adhesion
ing process. No generalized statement can be made regardiuglues (and thus adhesion) of secondary sealants when exposed
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to various combinations of service or accelerated aging condseal is an acetoxy curing type, no concerns about compatibility
tions. If internal condensation is seen in an IG unit, the unitexist when an acetoxy cure structural glazing sealant is used.

should be replaced in a timely fashion because secondary 8.3 Setting Blocks, Spacers, and Accesseridhe compat-

sealant degradation or adhesion loss may have occurred. jpjlity of the IG unit secondary seal with setting blocks,

8. Compatibility spacers, or other rubber or plastic accessories can be evglu.ated
with Test Method C 1087. When an edge of the IG unit is

'?hl G(TneraJ—The.tln(t:or?hpatlblllty dOf matelrlalts ;nthcolnéact .tcaptured mechanically, all materials that contact the secondary
with or close proximity to the secondary seaiant of the 1 UNilge 5 ant on this edge must be tested and approved for non-
will usually result in a lessening of the adhesive strength or

Ztructural or incidental contact applications. When an edge of
complete loss of adhesion of the secondary sealant. Tim bp g

X §he 1G unit is attached structurally to a framing member by
elevated temperature, and other environmental factors such

ltra-violet radiation can influen mpatibilitv. Incompatibil fifeans of a structural seal, all materials that contact the
uitra-violet radiation ca uence compa y. Incompa ~_secondary seal on this edge must be tested and approved for

ity is not desirable since sealant adhesive failure can result Nontact in structural or full contact applications. Experience

fogging of the_ IG unit or detachment of the exterior lite ofglasshas shown that materials such as neoprene (chloroprene) and
from the building. Test Method C 1087 can be used. tosome EPDM polymer rubbers can be chemically incompatible
determine whether a secondary sealant and another material

compatible. Metal components, sealants, or any combination %{lﬁh IG unit secondary sealants. Ultra-violet radiation heat

materials used in the construction of the IG unit, as well agends to accelerate any incompatibility. If the setting block or

components of the SSG system that can influence the edge s agcessory and the IG unit secondary seal are protected from

e : - .
must have their compatibility with the secondary sealant&red ultra-violet radiation heat by a cover or such, heat will

verified by appropriate testing. This compatibility testing maystlll be there, and |nd|rec'F ultra-violet ra_dlatllon can stlllireach

; : ; - ! he components through internal reflection in the IG unit glass
vary in degree, depending on system configuration, that is, tw ites. It is critical that the setting blocks and accessories be of
or four sided structurally glazed. The degree of compatibility_ " 9

testing, depending on system configuration, has not beed material that is compatible with the IG unit silicone second-

agreed to by the SSG industry and varies from manufacturer 3" seal. _ _ .
manufacturer. 8.4 Other Materials—Other materials that are used in SSG

8.2 Structural Sealants systems may have to be evaluated for compatibility. These

8.2.1 There is presently no consensus standard test methAaterials can include t_he SSG system exterior weather sealant,
for determining the compatibility of other system sealantsS€alant backing, glazing gaskets in two-sided SSG systems,
including the SSG system structural sealant, with the secondnd metal framing and mullion joinery sealants. These mate-
ary seal of an IG unit; however, sealant suppliers and IG unifi@ls may also be evaluated using Test Method C 1087 and
manufacturers have developed their own standard test metho¥arious sealant manufacturers’ standard test methods.
to determine compatibility, such as Sigma No. 73-8-2B.

8.2.2 The first SSG system structural glazing silicone seal9- Durability
ants were one-part acetoxy curing formulations. These acetoxy g 1 General
curing sealants were generally found not acceptable when 1G
units were introduced to structural sealant glazing. The IG uni}j
secondary seal was typically a two-part silicone sealant. Th
acetic acid released during cure of the acetoxy structurg

glazing or Weathef seal sealant, n combination with Watering Glass Certification Council (IGCC) currently recommend
could cause softening of the IG unit secondary seal, eventual

o . ) . est Method E 773 and Specification E 774 as instruments to
resulting in adhesive failure and premature IG unit edge sea

failure. Neutral curing one- and two-part structural silicone 3¢ to quantify performance and determine the suitability of 1G

sealants have substantially replaced the acetoxy curing sealan r%|t edge seal systems.

and are the type used predominantly today for SSG system 9-1.2 The SSG industry has required the use of dual-seal IG
structural sealant joints. units containing a silicone secondary sealant to obtain the

8.2.3 Acetoxy curing silicones may be used in some ssclesired performqnce qnd to develqp the necessary'durak')ility
system designs that utilize IG unit two-part silicone secondarfnd longevity. It is believed that this edge seal configuration
seals, provided that the sealant manufacturer’s predeterminddll provide the best IG unit performance of any edge seal
procedures are followed. In general, there should be n&onfiguration available.
accidental or other physical contact between the acetoxy 9.1.3 Ageneral rule-of-thumb in curtain wall system design
sealant and secondary seal of the IG unit. Also, there should e that the curtain wall life expectancy should be the life of the
sufficient space and ventilation or time lapse between applicabuilding or approximately 50 years. IG unit fabricators typi-
tion of the acetoxy structural or weather seals to allow thecally provide a 10-year warranty for dual-seal units. IG units
acetic acid byproducts of curing to dissipate from the secondmanufactured with the proper components and workmanship,
ary seal. However, in the absence of more positive safeguardas described in this guide and as recommended by the
it would be prudent to avoid their use in order to eliminate anyparticular edge seal component suppliers, should, in theory,
possibility of premature IG unit edge seal failure due to theperform acceptably for a period in excess of the typical
potential incompatibility of sealants. Also, if the IG secondarymanufacturer’'s warranty if glazed properly on the building.

9.1.1 The durability and performance of an IG unit is largely
ependent on the quality of the edge seal and especially on the
econdary seal durability and performance. The Sealed Insu-
ating Glass Manufacturers Association (SIGMA) and Insulat-
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9.1.4 The following sections describe briefly the various 9.2.5 Applied Stresses
environmental conditions that are known to affect IG unit 9.2.5.1 An SSG system IG unit can be exposed to a variety
durability. of applied stresses during its lifetime. Applied stresses include

9.2 Environmental Conditions wind load, differential thermal movement, building frame

9.2.1 Genera—Several environmental conditions, either movement or settlement, seismic load, snow load, and dead
separately or in various combinations, in conjunction withload, among other factors. The IG unit secondary seal must
exposure time, can influence IG unit edge seal performancetain sufficient elastomeric properties during its lifetime in
after installation. These conditions include temperature, wategrder to accommodate properly any applied stresses placed on
ultra-violet radiation, and applied stresses. the IG unit.

9.2.2 Temperature 9.2.5.2 Applied stresses on IG units containing lesser-

9.2.2.1 Typical IG unit secondary sealants are flexible afluality sealants than those available for the secondary seal can
moderate temperatures, with sufficient movement capability t&Ontribute to premature edge seal failure from either failure of
withstand applied stresses and other conditions. IG units af§€ sealant due to cracking, modulus increase, or brittleness;
exposed to environmentally induced temperature extremes argg@lant selection is therefore important. This can further result
change after installation. The surface temperature of an IG unift decreased flexibility and increased sealant stress and failure
edge seal can range from as high as 71°C (160°F) to as lofff the secondary seal in adhesion due to high bondline stress.
as - 40°C (-40°F) in some situations. In addition to environ- 9.2.5.3 Currently, only S|I'|cone sgalants have been used for
mental influences, the range of temperature will also be relatedi® secondary seal of IG units used in SSG systems. Compared
to IG unit glass type (clear, tinted, or coated) and glazingm conv_entlonal IG units, which use organic sealg_nts such as
method (exposed 1G unit edge or pocket glazed). polysulfides, polyure_thanes, or hot—mel; _butyls, silicone seal-

9.2.2.2 The edge seal must retain sufficient flexibility and®"tS have the required greater durability when exposed to
maintain adequate adhesion to the glass and spacer duri perature change and extremes, water exposure, ultra-violet

temperature change and at temperature extremes. If the sé \diation, applied stresses, and various combinations of these

ondary seal changes detrimentally in modulus with temperatur&ctors.

extremes, failure of the sealant from cracking or adhesive -3 Insulating Glass Unit Reglazing

failure can occur. This, of course, can potentially result in 9-3-1 Perfection is difficult to attain, and usually some I1G

catastrophic IG unit failure. units will mewtably fail prematurely for one of many reasons,
0.2.3 Water such as improper edge seal compongnt selection, poor edge

9.2.3.1 IG units are exposed frequently to high humidity or_seal fabrication, glass breakage during transportation and

in some instances, water exposure (in which the IG unit edg|enstallat|on, material incompatibility with the edge seal com-

s . : . (Ponents, continuous water immersion of the I1G unit edge seal,
seal is immersed) for short time periods. This can occur due t and deficient curtainwall system design, among other factors
among other factors: wet or humid environmental conditions Y an, 9 '

- . : Reglazing is required when IG unit failure occurs.
slow draining or overloaded glazing channel drainage systems, 9.3.2 Reglazing is costly with respect to material, labor, and

or as a result of deficient curtain wall or window design : . .
equipment requirements. Furthermore, the reglazing of struc-

wher_eln dr(_:unage systems are d_ef|C|ent or _become nthrally glazed IG units can be difficult to perform in the field.
functional with exposure. If the 1G unit edge seal is exposed fo he potential for reglazing should be minimized and the ease

extended periods of time to water or water immersion, edg%f reglazing maximized
seal failure and possible catastrophic failure of the IG unit can 9.3.3 To preclude IG unit failures related to fabrication as

result much as possible, highest quality materials and workmanship
9.2.3.2 The design of the SSG system should permit Walelhould be used in IG unit edge seal fabrication. Quality

to drain freely and rapidly gnd not remain in the .glazmgmaterials,sealants, and installation procedures are required that
system. However, _the potential for water exposure exists eveélso incorporate ongoing QA procedures as a condition for
in the best of designs; therefore, the |G unit secondary se eir use. The IG unit fabricator should also coordinate with the

;hould_ not be aple to .be affected by high humidity O curtainwall designer to simplify reglazing procedures.
intermittent water immersion.

9.2.4 Ultra-Violet Radiation QUALITY ASSURANCE CONSIDERATIONS
9.2.4.1 During the life of the IG unit, a secondary seal will
be exposed to a certain amount of ultra-violet radiation froml0. General
sunlight. Reflectively coated and laminated glasses used in IG 10.1 The quality of an IG unit and the unit's performance
units will not protect the IG unit secondary seal completely. after long-term exposure to environmental conditions will
9.2.4.2 For some sealants, ultra-violet radiation can functiomlepend greatly on the quality of the IG unit edge seal
as a catalyst to cause either an increase in sealant modulgsmponents and workmanship. This section provides informa-
(stiffness) or a degradation of sealant adhesion to a glagfon on IG unit QA procedures, as well as generally describing
surface. These effects can cause the secondary sealant|® unit fabricator-performed testing of secondary sealants. It
become brittle, with reduced movement capability. should be realized that QA procedures are also required for the
9.2.4.3 Since the secondary seal of an IG unit is theother components of the edge seal system (primary seal and
structural component for the exterior glass lite, the secondargpacer). Their QA procedures need not be different from those
seal must be relatively unaffected by ultra-violet radiation. used for conventional dual-seal IG units.
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10.2 Good general record keeping procedures are requiradspecting the IG units after fabrication. Obviously, a non-sag
for any QA program. Permanent records should be kept o$ealant is desired. Any sealant sag or flow will not only result
secondary sealant delivery dates, lot number(s), and testirig excess labor and time to retool and clean the sagged sealant,
results, among other items. but they can also indicate an out-of-shelf-life sealant, which
could result in a poorly cured secondary seal and deficient IG
11. Secondary Sealant unit performance. Results or comments on sealant rheology

11.1 Generat—IG unit performance in SSG systems will can also be recorded in the QC document for the corresponding
depend greatly on the choice of secondary sealant and itsalant lot number.
long-term performance. The IG unit fabricator should work 11.7 Adhesion Test

closely with the secondary sealant supplier to develop and 11.7.1 A peel adhesion test, such as Test Method C 794
ensure that necessary fabricator and industry certificatiogsuitably modified for actual glass cleaning procedures), should
testing is performed. It is essential that the sealant manufagye performed on a regular basis to verify that the secondary
turer's recommendations for application equipment and applisealant has attained acceptable adhesion to a specific glass or
cation procedures for the sealant be followed. The IG unitoated glass surface. If the sealant fails primarily in adhesion,
secondary sealant should have fabricator-performed QAtesting may not be acceptable. The sealant supplier should be
conducted for each new lot number of sealant material(s) angontacted to help in determining the cause if this occurs.
also conducted periodically during production. Adhesion results should be recorded in the QC document for
11.2 Lot Number—The IG unit fabricator should check the the corresponding sealant lot number.
sealant lot number(s) to ensure that the sealant is within its 11.7.2 Test Method C 794 cannot be used to determine
stated shelf-life. Sealant lot numbers used during IG unitvhether the secondary sealant attains acceptable adhesion to
production, as well as test results for each sealant lot numbeihe spacer. See Appendix X3 for a suggested test procedure. If
should be recorded in quality control (QC) document. the sealant fails primarily in adhesion, it may not be acceptable.
11.3 Mixing Test, Multi-Component SealarA multi-  The sealant supplier should be contacted to help in determining
component sealant requires an initial start-up procedure, ahe cause if this occurs. Adhesion results should be recorded in

least daily, every time a production line is started. Whenthe QC document for the corresponding sealant lot number.
beginning work, the various sealant component lines (usually

base and curing agent) should be opened. Material should He2- Insulating Glass Unit Edge Seal
purged through the lines until the sealant emerging from the 12.1 GeneralIt should be realized that IG units must be
dispensing gun ceases to be white or off-white or streaky, oassembled properly and that each component of the edge seal
both, in color and becomes uniform in color. A uniform color system must be used properly such that the intended perfor-
indicates adequate mixing of the sealant components. A mixinghance and durability is attained. Individual edge seal compo-
test, commonly referred to as a“ butterfly test” (see Appendixnents must be compatible with each other and within the IG
X1), is recommended to confirm adequate mixing of theunit fabricator’s design and performance specifications for the
sealant components. The results of the tests, conducted for eaicidividual component. Edge seal component suppliers and 1G
lot number, should be retained and recorded in a QC documeninit fabricators should have resolved these factors before
11.4 Tack-Free Time Test, One-Part Sealath tack-free  production. Regarding individual edge seal components, the
time test should be performed on one-part sealants at thiellowing information is provided.
beginning of each working day. The purpose of the test is to 12.2 Secondary Sealant
verify sealant working life, or tack-free time. Any unacceptable 12.2.1 The secondary sealant must be applied continuously,
variation in tack-free time (too short or too long) from the forming a uniformly dimensioned bead, filling the cavity with
sealant manufacturer's recommendation for the sealant magealant completely. A multi-component sealant must be mixed
indicate that the sealant is out of shelf-life. Test Method C 67%ully and used at the desired component mix ratio (see 11.3 and
can be used to verify a sealant’s tack-free time. The results df1.5).
the tack-free time test should be recorded in the QC document, 12.2.2 Bubbles, skips, and bond voids are discontinuities in
along with the corresponding sealant lot number. the seal and should be avoided, as they may lead to areas of
11.5 Snap-Time Test, Multi-Component Seala#t snap-  stress concentration under applied loads, resulting in premature
time test should be performed on multi-component sealants5 unit failure. The IG unit fabricator will establish the
once full mixing, as described by 11.3, has occurred. Seeaximum size and number of discontinuities that are accept-
Appendix X2 for a description of the test method. This testable for an IG unit.
verifies the sealant working life and deep section cure times, as 12.3 Primary Sealant-The primary seal sealant must be
well as the mix ratio of the components. Any unacceptableapplied in a continuous, uninterrupted, properly sized bead
variation in the snap-time (too long or too short), from thewith no skips or voids. Skips and voids could result in lessened
sealant manufacturer’s recommendation for the sealant, mdg unit durability by providing a vapor migration path into the
indicate that the sealant component mix ratio is incorrect osealed space of the IG unit.
that one or more components may be out of shelf-life. The 12.4 Spacer—The spacer must be prepared properly and
snap-time test results should be recorded in the QC documenteaned and free of dirt, grease, and other materials detrimental
for the corresponding sealant lot number. to secondary sealant adhesion. The spacer must be aligned
11.6 Rheological (Flow) Property TestA flow or sag test properly on the glass surfaces, creating the required pocket
can be performed using either Test Method C 639 or by simplize, to receive the secondary sealant.
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12.5 Spacer Corner Construction accelerated weathering machine that exposes the IG units to a
12.5.1 Corner Key—Low moisture and gas permeation prescribed cycle of temperature change between — 30 and 57°C
properties must be exhibited by the corner key. A corner key—20 and 135°F), water spray, and ultra-violet radiation. Again,
must be clean and dry and fit tightly into the hollow of the the IG units are observed for frost point and chemical dew
spacer. Injecting or plugging the corner key with a butyl sealanpoint. Finally, the 1G units are tested for fogging after being
is recommended in order to reduce the potential of gaps ogxposed to ultra-violet radiation and elevated temperature
imperfections occurring at the corners, which can become aonditions for a prescribed time period.
vapor migration path into the sealed space of the IG unit. 13.3 Specification E 774-Specification E 774 classifies
12.5.2 Welded, Soldered, or Bent Spae€fhis corner con- sealed IG units into three categories, C, B, or A, depending on
struction would exhibit the lowest potential for the formation the durability achieved in accelerated testing according to Test
of a vapor migration path into the sealed space of the IG uniMethod E 773. The intent of Specification E 774 is to provide
due to the excellent vapor resisting characteristics of am quantification and basis for judgement of the suitability of
all-metal corner. This type of corner construction is recom-sealed IG units for SSG systems. Sealed IG units for SSG
mended for an IG unit glazed in an SSG system to increase theystems should be rated CBA for maximum potential edge seal
potential durability of the IG unit edge seal to precludedurability.
expensive future replacement. 13.4 SIGMA—Proper IG unit fabrication is important to the
12.6 Desiccant—The desiccant must be stored and handledultimate performance and durability of the unit. Adequate
properly and then used in the proper amount when installegroduction monitoring and certification is necessary. SIGMA
into the spacer. The desiccant must be dry at the time ofequires that their fabricating members be certified. SIGMA
installation into the spacer. Desiccant suppliers furnish test kiteas approved the IGCC, Associated Laboratories Incorporated
that can be used to ensure that the desiccant has not be@iLl), and National Certified Testing Laboratories (NCTL)
preloaded with moisture vapor before it is installed in thecertification programs. All three certification programs use Test
spacet. Method E 773 and Specification E 774 as a basis for certifica-
tion. The certification programs also require two unannounced
13. Industry Standards inspections each year of the fabricators’ facilities and proce-
13.1 Genera—The IG industry has developed standards todures. IG units for SSG systems should be fabricated and
determine the performance of an IG unit. The IGCC currentlycertified as described by the appropriate SIGMA-approved
uses ASTM test methods and specifications for determining thgrograms.
performance and suitability of IG units. The following de- 13.5 Other Standards-Industry societies in other countries,
scribes these test methods briefly. such as the Insulating Glass Manufacturers of Canada (IG-
13.2 Test Method E 773-The purpose of Test Method MAC), use the test methods and specifications of their respec-
E 773 is to provide a means of evaluating the relative durabilitytive countries to quantify the performance of IG units.
of the edge seal system for an IG unit. The test method involves
placing IG units in a high-humidity chamber at 60°C (140°F) 14. Keywords
and 95 % relative humidity; at the end of the prescribed time 14.1 adhesive failure; cohesive failure; edge seal; insulating
period, the units are removed, frost point determined, andlass; secondary seal; structural sealant; structural sealant
chemical dewpoint observed. The IG units are then placed in aglazing

APPENDIXES
(Nonmandatory Information)

X1. TEST METHOD FOR DETERMINING THE DEGREE OF MULTI-COMPONENT SEALANT MIXING
(BUTTERFLY TEST)

X1.1 Scope X1.2.2 Sealart—Material to be tested as extruded from the

X1.1.1 This test method determines the thoroughness Oqlspensmg apparatus.

mixing of a multi-component sealant. X1.3 Procedure

X1.3.1 Fold the piece of paper in half across the lengthwise
dimension. Dispense a bead of sealant approximately 76-mm

X1.2.1 Paper—Heavy, plain white, bond paper 216 by 280 (3-in.) long onto the crease in the paper. Fold the paper and,
mm (82 by 11 in.). pressing on the surface, smear the sealant bead to a thin film

X1.2 Apparatus

10
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roughly equivalent to a semi-circle in shape. Unfold the tesbeen purged from the dispensing apparatus. If streaks or color
specimen (paper) and inspect the formed sealant smear visinconsistencies continue to be present, equipment maintenance

ally. may be required (that is, cleaning of the static mixer, dispens-
ing hoses, dispensing gun, or ratio system ball check valves).
X1.4 Results Consult the equipment manufacturer for maintenance require-

X1.4.1 If the sealant smear is a uniform dark color, thements.
sealant is mixed properly and ready for production use. If the
sealant is inconsistent in color or has streaks of different colorg{1.5 Report
the sealant is not mixed adequately and should not be used forX1.5.1 Retain and mark the test specimens, in opened
the production of IG units. configuration, with the date, sealant lot numbers, and other
X1.4.2 If the sealant was mixed inadequately, as describepertinent information, and file the information in a QC docu-
in X1.4.1, repeat X1.3.1 and X1.4.1 after additional sealant hament for future reference.

X2. TEST METHOD FOR SNAP-TIME OF MULTI-COMPONENT SEALANTS

X2.1 Scope X2.4 Results

X2.1.1 This test method determines whether the rate of cure x2.4.1 If the sealant strings and does not tear within itself
of a mixed sealant sample is within the sealant manufacturer'cohesively) when the stick is pulled from the sealant, the
written specifications. sealant has not snapped. Continue periodic testing. The time, in
minutes after filling the cup, at which the sealant does tear
within itself, and does not string, is termed the snap time.

X2.4.2 If the snap time is different from the sealant manu-

X2.2 Apparatus
X2.2.1 Paper Cup—Small paper cup of approximately 6 oz.

capacity. f ) o .
. - . acturer’s specified value for the particular sealant component
a nz(;ézz Spatula—A wooden paint sfirring stick, for ex- mix ratio, contact the sealant manufacturer for guidance and

inspect the dispensing equipment to determine the cause of the
discrepancy (that is, sealant components out of shelf-life,
equipment adjustment, or maintenance).

X2.2.3 Sealant—Material to be tested as extruded from the
dispensing apparatus.

X2.3 Procedure

X2.3.1 Fill the cup approximately two-thirds to three- X2.5 Report
fourths full with sealant from the dispensing apparatus. Insert X2.5.1 File the snap time test number, snap time in minutes,
the spatula vertically into the center of the cup. Periodicallydate, sealant lot numbers, and other pertinent information in a
attempt to remove the spatula from the sealant. QC document for future reference.

X3. TEST METHOD FOR SEALANT ADHESION TO AN INSULATING GLASS UNIT SPACER

X3.1 Scope onto the spacer surface. After the sealant manufacturer's

X3.1.1 This test method determines whether there is agspecified sealant cure time, pull on the sealant bead using one’s
equate adhesion of a sealant to the surface of a spacer. hands, attempting to remove it from the surface of the spacer.

X3.2 Apparatus X3.4 Results

X3.2.1 SpacerA length of spacer approximately 152-mm  X3.4.1 If the sealant exhibits cohesive failure, it is consid-
(6-in.) long. ered to have acceptable adhesion to the spacer surface. If the

X3.2.2 Sealant—Material to be tested as extruded from the sealant exhibits adhesive failure to the spacer, it may not be
dispensing apparatus. acceptable.
Se)é(lli*;rzlt.S Spatula—Any suitable item to permit tooling of the X3.5 Report

' X3.5.1 File the adhesion test number, date, sealant lot

X3.3 Procedure number(s), spacer identification, test results (cohesive or adhe-

X3.3.1 Clean the spacer in a manner similar to that of thesive failure), and other pertinent information in a QC document
production cleaning process. Apply and tool a bead of sealarfor future reference.

11
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