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8.6  Optical Distortion 
A number of conditions may contribute to optical distortion. Manufacturing shortfalls, glazing errors, or 
unequal pressures within an IGU can further contribute to distortion. Minimizing optical distortion caused by 
the heat-treatment process will greatly enhance the appearance of the final product. 
 

         Image 33 Series – Differing Levels of Optical Distortion as Viewed Using a Zebra Board 

 
Image 33 A   

Heavily distorted substrate— 
overexposure to extreme heat.  

 
Image 33 B   

Optics are slightly improved; 
however, heavy edge-lift remains.  

 
Image 33 C   

Edge-lift has diminished somewhat. 
Substrate is beginning to flatten.  

 
Image 33 D   

Substrate is flatter. Overall 
reflective properties have improved.  

Image 33 E   

Distortion is greatly minimized. 
Reflection of zebra-board stripes 
appears straight and true.  

 

Image 31 – Zebra board mounted on-line 

 

Image 32 – Zebra board mounted off-line 
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8.7  Roll Distortion Measurement 

1. Factors such as extreme heat, overexposure, deformed ceramic conveyor rolls, non-uniform heat 
saturation, and other factors will contribute to optical distortion.A roll distortion gauge provides the 
fabricator a tool for monitoring peak-to-valley distortion levels produced during heat treatment. Roll 
distortion gauges and zebra boards are required for the successful completion of the process for 
Guardian’s Residential certification. The fabricator must develop in-house specifications for acceptable 
levels of roll wave. 

3. A common roll distortion gauge is shown in Image 34 and 35. The roll distortion gauge is passed over the 
uncoated surface or bottom side of the glass. The gauge may be used on both the X and Y dimensions. 
 

4. Passing the gauge over the surface allows for peak-to-valley measurements. Extremes in roll wave, 
center, and edge kink will be determined during this measurement (Image 35). 
 

 
 

5. Guardian recommends a target roll wave of 0.13 mm (0.005 in.) with a maximum measured roll wave of 
0.25 mm (0.010 in.) for any application using Guardian Residential glass. Fabricators are urged to 
develop tighter in-house specifications for maximum roll wave. These specifications should be based on 
both furnace capabilities and aesthetic expectation for the product. The level of distortion must not 
exceed that depicted in the zebra board picture labeled Image 33D. 

8.8  Required Quality Systems and Equipment 
1. Quality control and properly maintained equipment are critical for any heat-treating process. Quality 

systems, inspection areas, and related quality measurement equipment must be in place before any 
heat treatment of Guardian’s heat-treatable coated glass products. 

2. Guardian endorses the latest edition of the following industry standards and specifications: 

 
 
 

Image 34 – Roll distortion gauge      

● ASTM C 1048    ● ASTM C 1036    ● ANSI Z97.1     ● CAN/CGSB-12.1    ● 16 CFR 1201 

 

Image 35 – Roll distortion gauge 
Image 36 – Target roller wave  

+0.065mm (+0.0025 in.) PEAK 
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3. A polariscope or GASP (Grazing Angle Surface Polarimeter), 
shown in Image 37, is a very effective instrument in 
determining the degree of residual stress in glass. The GASP 
allows for an accurate, non-destructive analysis of both heat-
strengthened and tempered products. It does not replace the 
standard weighted piece method that is used for tempered 
products per ANSI Z97.1, yet provides a secondary method to 
verify residual stress (surface) with a defined number as 
described in ASTM C 1048.  

4. As described in ASTM C 1048, localized warp may be 
determined with the use of a straight edge spanning the 
concave surface. The glass can be measured with a feeler 
gauge or dial indicator in combination with a straight edge. 
See ASTM C 1048 for warp tolerances. Guardian 
recommends using half of the ASTM guideline as an in-house 
tolerance. 

5. A tape measure is necessary to confirm overall length, width, and square-ness (Image 38). A micrometer 
(Image 39) is necessary to confirm substrate thickness. A scale (also shown in Image 38) is required for 
weighing “dice” samples after break-testing tempered product (Image 40 A & B).  

  

6. The thermal reflective properties of ClimaGuard® HT coated products will render top mounted measuring 
devices inaccurate. Adjustments to the emissivity settings of top mounted radiant pyrometers will be 
required. Even with correct adjustments, top mounted pyrometers can be inaccurate. Surface 
temperatures are best measured from the bottom (uncoated side) of the product. 

 
 

 
Image 38 – Tape measure, 
scale and feeler gauge  

 
Image 39 – Micrometers  

Image 40 A & B – Break-testing tempered glass  

 

 

 
Image 37 – GASP  
(Glazing Angle Surface Polarimeter) 
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8.9  Heat-Treatment Certification 
1. A certification audit will be conducted at all fabricators working with Guardian Residential products. The 

audit will consist of a low-level production simulation consisting of the lite sizes and quantities outlined in 
Table 7 below. 

Table 7 - Guardian Low-Level Production Simulation Requirements 

Number of Lites to Be Run Size of Lites Stock Sheets Required 

4 Tempered 72 in. x 84 in. 
(1829 mm x 2438 mm) 2 

4 Tempered 46.25 in. x 75.125 in. 
(1175 mm x 1908 mm) 2 

8 Tempered 24 in. x 36 in. 
(610 mm x 914 mm) 2 

 

2. The low-level production simulation must be successfully accomplished within one hour and is designed 
to ensure that the fabricator’s process is optimized for consistent quality output across a range of sizes. 

3. The customer may use the drops after cutting the trial-sized lites to prepare for the audit, but the actual 
production run must take place in the presence of a Guardian FCE and utilize the sizes indicated. 
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Image 41 – Laminate construction for exposed coating 

9. Laminating  

9.1 General Guidelines 
The instructions in this section will focus on the technique of bonding a polyvinyl butyral (PVB) interlayer 
between two pieces of glass under heat and pressure to form a bonded laminate.  Laminated lites with a 
coating on an exposed surface must be insulated within 72 hours of lamination. Guardian has limited 
experience with the use of liquid resins in laminating Guardian’s Residential glass products and requires that 
they be used with caution.  Compatibility testing must be performed before using resin products. 

1. Multiple-layer PVB constructions require slower line speeds to properly de-air. 
• One-layer PVB laminate has two surfaces to de-air. 
• Two-layer PVB laminate has four surfaces to de-air and requires a slower nip speed. 
• Three-layer PVB laminate has six surfaces to de-air, requiring the lowest nip speed.  

 
2. ClimaGuard® products can be incorporated into a laminated glass unit using one of the following 

configurations: 

• The coating facing the airspace of an IGU (also known as an “exposed” application) - The exposed 
construction (Image 41) is the most challenging construction from which to obtain sufficient PVB 
temperature, as radiant energy is reflected off the top surface. Increase the top heat percentage to 
“full” to overcome heat energy being reflected away by the coating. Decrease the bottom heat 
percentage to harmonize bottom-surface temperatures to top.  Otherwise, bottom PVB temperature 
will overheat, resulting in trapped air. Adjust line speed to achieve proper target nip temperature of 52-
74°C (125-165°F). 

 
 

• The PVB sheet facing the coated surface (also known as an “embedded” application) -  The embedded 
construction (Image 42) makes it easier to obtain sufficient PVB temperature, as heat penetrates the 
body of the top lite.  In this construction, the coating reflects the oven’s energy back through the body 
of the glass.  Hence, the top PVB surface receives the majority of its heat from conduction. Increase the 
top heat percentage, biasing to a higher percentage than the bottom. Decrease the bottom heat 
percentage to harmonize bottom surface temperature to top.  Otherwise, the bottom PVB temperature 
will overheat, resulting in trapped air. Adjust the line speed to achieve proper target nip temperature of 
52-74°C (125-165°F).  Note: The use of ClimaGuard® products embedded against the interlayer is not 
recommended. ClimaGuard® products used in an embedded configuration must be edge deleted. 
Please see section 9.5, Table 8 for more information. 

 

Coated surface 

TACK OVEN SET-UP 
INSTRlJCJIONS· 

STEP 1: Top heat to 100%. 

STEP 2: Adjust conveyor line speed 
to obtai n target laminate 
top surface tempe rature at 
hot nip 52-74'C (125-165' F). 

STEP 3: Adjust bottom heat% 
(est . 10-40% power setting) 
to harmonize laminate's 
bottom surface 
temperature with top . 

Tack oven's heating energy is reflected 
away from laminate by coating's 

exposed surface. 
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9.2  Clean Room, Assembly, and Trimming Operations 

1. A complete visual inspection of transmission and reflection must be performed prior to assembly of 
glass and interlayer materials. 

2. Assembly must be conducted in a “clean-room”-type environment.  Contaminants trapped within the 
interior of the unit may be objectionable. Required clean-room conditions: 

• Relative humidity of 23-25% for maintaining the appropriate PVB moisture level. 
• Maintained temperature range of 15-21°C (60-70°F). 
• Full gowning of personnel in lint-free coveralls, gloves, shoe covers and hairnets.  

3. Minimize the exposure time of cut PVB sheet(s) prior to assembly. 

4. Using a sharp instrument (which should be replaced often), trim excess material with even pressure, 
taking care not to pull the PVB or chip the edges of the glass.  

9.3  Tack Oven and Nip Roll Operations 
1. The roll-body surfaces of the nip rolls must be clean and capable of applying uniform pressure. Perform a 

complete visual inspection of reflection after assembling glass and interlayer materials to inspect for any 
damage the nip roll might have caused to the coated surface. Cold and hot nip rolls must be clean and 
free of debris when processing Guardian Residential coated glass products. Take care to minimize 
contact with the coated-surface after the nip roll and prior to racking for the autoclave. 

2. Adjust line speed and/or tack oven controls to achieve proper laminate temperature at nip roll 
temperature of 52-74°C (125-165°F) using a “contact style” temperature-measuring device. 

3. Tack oven and hot nip roll temperatures must be monitored when processing Guardian Residential 
coated glass products. Bias temperature settings to equalize top and bottom surface temperatures of the 
laminate. 

4. Proper tack oven/nip operations will result in the laminate having a homogeneous grayish color 
appearance throughout the laminate as it exits the final nip roll assembly with a clear perimeter border 
and no air entrapment or tracking.  

 

 

 

Image 42 – Laminate construction for embedded coating 

 

Coated surface 

TACK OVEN SET-UP 
INSTRUCTIONS· 

STEP 1: Top heat to 60%. 

STEP 2: Adjust conveyor line speed 
to obtain target laminate 
top surface temperature at 
hot nip s2-14•c (125-165.F). 

STEP 3: Adjust bottom heat% 
(est. 40-80% power setting) 
to harmonize laminate's 
bottom surface 
temperature with top . 

Tack oven 's top heating energy is 
absorbed by the top lite & PVB then 

reflected back through. 
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9.4 Autoclave Operations 
1. Due to the reflective properties of ClimaGuard® products, a slightly longer autoclave residence (balance 

or hold) time may be required when laminating these products. A minimum of 30 minutes hold or 
balance time is required after both set-points are reached; ensuring that the PVB interlayer has achieved 
proper autoclave temperature. The required temperature set-point is between 137-143°C (280-290°F).  
The required pressure set-point is between 11.3-12.1 bar (165-175 psi). Use autoclave cycles that are 
typical for processing clear-on-clear glass of same thicknesses and size. 

2. Each laminate must be separated by an appropriate air space to ensure proper heat transfer. Do not 
drag interlayer (PVB) material across coating. 

3. Pressure must be released when the laminate temperature is below 49°C (120°F).  Otherwise 
“champagne bubbles” may appear around the perimeter of laminates when removed from autoclave. 

4. ClimaGuard® coated glass products are not pressure sensitive and will not be harmed by the atmosphere 
within a well-maintained autoclave. 

CAUTION:  Use of clean/dry compressed air is mandatory along with ensuring the autoclave is free from 
plasticizer residue. 

5. Coated surface location must be identified and properly positioned prior to assembly into an IGU or 
laminated glass configuration.  Extra care must be taken to identify the coated surface in laminated 
glass configurations in which the coating is in contact with the PVB interlayer, as commercially available 
coating detectors are incapable of identifying the location of the coated surface once the glass has been 
laminated. 

6. For all coatings, the PVB or liquid resin will cause a color shift that may be objectionable.  Guardian 
recommends mock-up approval for all laminated glass configurations. 

7. Bow and warp of heat-treated glass that will be subsequently used in laminated configurations must be 
carefully controlled (per ASTM 1048 or better) to ensure proper adhesion between the glass and PVB 
interlayer. 

8. To minimize the potential for voids and air pockets when laminating heat treated  
glass, thicker interlayer material may be required to compensate for thermally induced glass distortion.  

• Fabricators should submit fully fabricated samples to PVB manufacturer for quality review prior to 
offering laminated product for sale.  Periodic re-submission of laminated glass samples to PVB 
manufacturer is strongly advised. 

• Fabricators must be certified by Guardian prior to processing any Guardian Residential glass products 
in laminated form. 

• Laminated Guardian Residential glass products must meet all standard clear/clear laminated 
requirements of: 
o 16 CFR 1201 - Safety Standard for Architectural Glazing Materials 
o ASTM C 1172 - Standard Specification for Laminated Architectural Flat Glass 
o Z97.1-1984 (R1994) - A.N.S. for Safety Glazing Materials Used in Buildings – Safety Performance 

Specifications and Methods of Test 
9. For applications that include laminated and non-laminated coated glass, Guardian recommends that a full-

size mock-up be approved prior to high volume fabrication.  As with any laminated application, the edges of 
the ClimaGuard® glass laminated unit must not be exposed to prolonged contact with moisture or any 
incompatible sealant. 
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9.5  Edge Deletion Requirements in Laminated Configurations 
1. All ClimaGuard® products embedded (facing the PVB) in a lamination must be edge deleted, whether 

used in a monolithic lamination or IGU application. 

Table 8 - Edge-Deletion Requirements for ClimaGuard® Products  
in Laminated Glass Configurations. 

Coating Laminated Glass with Coating 
Facing IGU Airspace (Exposed) 

Laminated Glass with Coating Facing 
Interlayer (Embedded) 

ClimaGuard 80/70 Not Required1 Required2 

ClimaGuard 72/57 Not Required1 Required2 

ClimaGuard 70/36 Not Required1 Required2 

ClimaGuard 62/27 Not Required1 Required2 

ClimaGuard 55/27 Not Required1 Required2 

ClimaGuard 53/23 Not Required1 Required2 

ClimaGuard 80/70 AT Required Required2 

ClimaGuard HT Required Required2 

ClimaGuard 72 HT Required Required2 

ClimaGuard 62HT Required Required2 

ClimaGuard 55 HT Required Required2 

ClimaGuard 53 HT Currently in Testing 
 1 Not required with Guardian approved sealants when fabricated in the as-coated condition (annealed or temper-coat by  
   Guardian). 
 2 Embedding coatings in laminated glass is not recommended, however if used embedded all edges must be edge deleted. 

 

 

9.6  Glazing Inspection and Quality Standards 

Table 9 - ASTM C1172-03 – Maximum Allowable Laminating Process Blemishes 

Blemish 
Up to 25 ft.² (2.5 m²) 25 - 75 ft.² (2.5-7.0 m²) Over 75 ft.² (7.0 m²) 

Central Outer Central Outer Central Outer 

Boil (bubble) 1/16 (1.6) 3/32 (2.4) 1/8 (3.2) 3/16 (4.8) 1/4 (6.4) 1/4 (6.4) 

Blow-in n/a CE: 1/4 (6.4) 
EE: 1/32 (0.8) n/a CE: 1/4 (6.4) 

EE: 1/16 (1.6) n/a CE: 5/16 (8.0) 
EE: 3/32 (2.4) 

Fuse 1/32 (0.8) 1/16 (1.6) 1/16 (1.6) 3/32 (2.4) 3/32 (2.4) 5/32 (4.0) 
Hair, lint 

(single strand) 
light  

intensity 
medium 
intensity 

light  
intensity 

medium 
intensity 

medium 
intensity 

medium 
intensity 

Inside Dirt 1/16 (1.6) 3/32 (2.4) 3/32 (2.4) 5/32 (4.0) 1/8 (3.2) 3/16 (4.8) 

Lint light intensity light intensity light intensity light intensity light intensity light intensity 

Separation none none none none none none 

Short Interlayer n/a CE: 1/4 (6.4) 
EE: 1/16 (1.6) n/a CE: 1/4 (6.4) 

EE: 1/32 (0.8) n/a CE: 1/4 (6.4) 
EE: 1/4 (6.4) 

Interlayer scuff light intensity light intensity light intensity light intensity light intensity light intensity 
1. Inspection must be performed with the glazing system in vertical orientation 
2. Central area is defined by an oval/circle, whose axis when centered, is <80% of the overall dimension 
3. Outer area is defined as the area outside of the central area 
4. CE: covered edge of glass bite 
5. EE: exposed edge (if CE or EE is unknown use CE tolerance) 
6. Light intensity: barely noticeable at 36 in. (914.4 mm) but not at 11 ft. (3,352.8 mm) 
7. Medium intensity: noticeable at 36 in. (914.4 mm) but not at 11 ft. (3,352.8 mm) 
8. All imperfections noted should be separated by a minimum of 12 in. (305 mm) 
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10. Insulating  

10.1  Assembly 
1 .  ClimaGuard® coated glass products must be insulated with the coating facing inward, toward the 

hermetically sealed unit, unless specifically stated otherwise.  

2 .  The framing system holding the glass must be designed to support the IGU without applying undue dead 
load, twisting, or other mechanical or thermal stress loads. Refer to the “Framing” section in the 
Insulating Glass Manufacturers Alliance (IGMA) guide for detailed information on Glass Support. 

3 .  If applicable, a thermal or mechanical press should be used according to the fabrication guidelines 
provided by the IGU system supplier.  Equipment must be leveled and capable of maintaining a uniform 
pressure across the IGU.  Equipment must follow the OEM requirements for installation and operation. 

4 .  Guardian does not recommend the use of breather tubes for pressure relief of IGUs. Instead, the thinner 
inside-diameter capillary tubes are to be used if needed, and it is recommended that such tubes are 
crimped within one day (24 hours) of delivery to the point of final installation. 

• Capillary tubes should be less than or equal to 0.021 in. (0.5 mm) ID and greater than  
12 in. length. 

•  Capillary tubes should be located on a vertical edge 6 - 10 in. from the upper corner of the IGU, as 
determined based on final installed orientation. 

•  Capillary tubes may be left open provided the unit passes frost point testing. Failure of a unit to 
achieve -40°C (-40°F) or below in frost point testing using ASTM E 576 indicates seal failure or excess 
moisture in the unit and voids the Guardian ClimaGuard® Limited Warranty, per its terms.  

5 .  Desiccants must be stored in a cool and dry location per the OEM recommendations. The following 
recommendations are only to be used as general guidelines: 

•  For standard molecular sieve, only the two long sides of the spacer frame should be filled. 
•  Fill only one long leg and one short leg when the long side is greater than 2.5 times the length of the 

short side. You should consult the OEM’s specifications for the recommended method. Overfilling with 
desiccant could cause premature unit failure. Guardian approves the use of a desiccated matrix when 
backed up with an approved secondary seal. 

•  Guardian recognizes that the useful life of any absorbent is reduced by excessive exposure to the 
atmosphere, and that daily testing of inventory is required. Fabricators must contact the desiccant 
OEM for the approved test kit and method. 

6 .  Spacers must be applied in such a way as to ensure good adhesion to the substrate. Guardian requires 
that the spacer be applied uniformly to the sightline to prevent sag or bow. Any bow or sag in the 
sightline will be objectionable to the viewer. 

•  Spacer systems must be cut, bent or otherwise shaped in accordance with the OEM’s 
recommendations. The spacer must be clean and free of contaminants. The spacer must be positioned 
in such a way that it maintains its original shape with no deformation. Corners or joints must be 
continuous, with no gaps or breaks. 

7. Two-part sealants require regular testing to confirm proper sealant characteristics. Guardian 
recommends a butterfly and stick life test in accordance with IGMA guidelines. The butterfly test ensures 
proper sealant mix and the stick life test confirms the expected sealant cure time. Refer to IGMA quality 
control guidelines for test specifics. 

• One-part sealants must be tested per the OEM recommendations. 
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8. The space between the back of the spacer and the edge of the glass must be filled completely, with no 
voids, air pockets, or bubbles. Guardian recommends that the secondary seal be flush with the edge of 
the glass to prevent excessive sealant buildup, which could cause problems with sticking to the 
packaging material and/or unit-to-unit bonding in the container. 

• Guardian recommends a vertical application of the secondary seal on oversized units  
(>45 ft.²) to prevent collapse of IGU. 

9. A sealed IGU will always display reflective object distortion because weather, wind, and glazing will 
produce ever changing pressure loads that differ from the pressure locked-in during the manufacturing 
process. For specific information regarding IGU construction modifications, refer to the “Making a 
Difference in Glass Deflection/Image Distortion” section in the IGMA technical binder. 

10. IGUs must be designed to withstand the specified loads and to meet relevant building code, fire, and 
safety requirements. The ASTM E1300 standard gives a procedure to select appropriate glass thickness 
and type for any given probability of breakage under wind and snow loads. When using heat absorbing or 
reflective glasses a thermal stress analysis should be made for the particular shadows, frame type and 
glazing location involved.  

11. All fabricators should maintain third-party certification for all IGUs it produces, including separate 
certifications for all spacer and sealant combinations, configurations, and separate manufacturing 
locations.  Fabricators should never label an IGU with certification credentials, unless the particular IGU is 
currently certified. Certification programs are administered through the Insulating Glass Certification 
Council (IGCC) and Associated Laboratories Inc., among others.  

12. Guardian approves the usage of inert gases such as argon, xenon and krypton.  Drilling, filling and 
plugging the IGU’s filler ports must be done in accordance with the spacer OEM recommendations. The 
end result must be a hermetically sealed IGU.  

13. Completed IGUs should always be fabricated into finished window units as soon as is practical.  This will 
minimize the potential for misalignment of lites prior to full sealant cure or damage to exposed glass 
edges. 
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11. Quality Criteria 

11.1  Coated Glazing Inspection and Quality Standards 

Table 10 -  Quality Specifications for Coated Vision Glass 

Blemish Central Area Outer Area 

Pinhole 1/16 in. (1.6 mm) Max 3/32 in. (2.4 mm) Max 

Spot  1/16 in. (1.6 mm) Max 3/32 in. (2.4 mm) Max 

Coating Scratch  2 in. (50 mm) max length 3 in. (75 mm) max length 

Mark/Contaminant  2 in. (50 mm) max length 3 in. (75 mm) max length 

Coating Rub Not Allowed Length + width not to exceed ¾ in. (19 mm) 

Crazing  Not Allowed Not Allowed 

Corrosion  Not Allowed Not Allowed 

1. These specifications apply to cut size glass only. 
2. The glass shall be inspected, in transmission, at a distance of 10 ft. (3 m) at a viewing angle of 90 degrees to the  
    specimen against a bright uniform background. If a blemish is visible, the above criteria apply.  
3. Central area is defined by a square/rectangle, defined by 80% of the length and 80% of the width  
    dimensions centered on a lite of glass.  
4. Outer area is defined as the area outside of the central area.  
5. No more than two clearly apparent blemishes are allowed in a 3 in. (75 mm) diameter circle and no more than five  
    readily apparent blemishes are allowed in a 12 in. (300 mm) diameter circle.  

 

11.2  Industry Endorsements 
Guardian endorses the latest edition of the following industry standards and specifications: 

• ASTM C 1048 Standard Specification for Heat-Treated Flat Glass 

• ASTM C 1172 Standard Specification for Laminated Architectural Flat Glass. 

• ASTM C 1376 Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Glass  
• ASTM E 576 Standard Test Method for Frost/Dew Point of Sealed Insulating Glass Units in the Vertical Position 

• ASTM E 1886 Standard Test Methods for Glazing, Shutters and Doors Impacted by Missiles and  
Cyclic Pressures 

• ASTM C 1996 Standard Specification for Impacts from Wind-Borne Debris in Hurricanes 

• ASTM F 521 Standard Test Methods for Bond Integrity of Transparent Laminates 

• ASTM F 588 Standard Test Methods for Forced-Entry Resistance 
• ASTM F 1233 Standard Test Methods for Security Glazing Materials and Systems 

• ASTM F 1642 Standard Test Methods for Glazing and Systems subjected to Air Blast Loadings 

• Dade County, FL Comprehensive Building Code for Resistance to Windborne Debris from Hurricanes 
• SCCI_STD 12 (Southern Building Code Congress International) 

• TDI 1-98 (Texas Department of Insurance) – Gulf Coastal Regions 

• ANSI Z 97.1 Safety Glazing Materials Used in Buildings, Safety Performance Specifications and Methods of Test 
• CPSC 16/CFR 1201 Safety Standard for Architectural Glazing Materials 

• NIJ 0108.01 National Institute of Justice Ballistic Performance 

• GSA TS01-2003 Air Blast Resistance 
• GANA Laminated Glass Design Guide 
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12. Glass Cleaning Procedures 
The purpose of this section is to provide guidance to consumers on proper glass cleaning procedures for 
windows containing Guardian Residential glass.  These recommendations apply specifically to the glass 
portion of the window unit.  Consumers should consult the window manufacturer for guidance on cleaning 
window frame and hardware components. 

12.1  Glass Cleaning 
1. Cleaning the glass of common surface debris, such as fingerprints, dust, and typical environmental 

deposits can be easily accomplished with common household glass cleaners.   

2. Stubborn marks left on the glass, such as crayons, adhesives, and artificial snow, may be difficult to 
remove with typical glass cleaners, and may require an alternative cleaning method.   

3. Stickers, tape, and other adhesives may be removed with a mild solvent based cleaner.  Refer to 
cleaning solvent manufacturer for use on glass surfaces.  Examples of products advertised for use on 
glass include: 

• Goo Gone® by the Homax Group 
• Turtle Wax® Label and Sticker Remover 

4. Crayons, artificial snow, bird droppings, and other stubborn deposits can be removed by using a mild 
abrasive cleaner on the affected area.  The abrasives within these cleaning compounds vary greatly, and 
harsh abrasives could scratch the glass surface.  Recommended mild abrasive cleaners are: 

• Turtle Wax® Premium Polishing Compound (liquid) 
• Sparkle® SP101 Cleaner and Stain Remover 

5. Certain common materials and chemicals may come into contact with the glass that, although 
apparently removed with common household cleaners, may reappear as an irregular pattern in 
condensation or dew that may form on the glass surface.  This irregular condensation mark is the result 
of a change in the surface energy of the glass when contacted by the material.  Examples include 
materials introduced to the glass during manufacture of the window, installation of the window, as well 
as everyday use of the window.  Some of these materials include: rubber gloves, suction cups, silicone 
lubricants, cleaning fluids, markers, and stains left by hard water.  This resultant change in surface 
energy does not alter the performance of the glass, and may be easily removed by cleaning with one of 
the mild abrasive cleaners listed above. 

6. When using any of the cleaners or chemicals outlined above, take care not to allow contact between the 
cleaning solution and other components of the window, unless otherwise permitted by the window 
manufacturer.  Always obey the safety recommendations of the manufacturer of the cleaning product. 

7. There are certain items that should never be used to clean glass, as they may scratch the  
glass, stain the glass, or pose a safety risk.  These items include razor blades and other  
sharp objects, steel wool, sandpaper, abrasive pads, acids or bases, undiluted or improperly diluted brick 
wash.  
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12.2  Exposure to Corrosive Cleaning Solutions 
Corrosive cleaning detergents that may come into contact with windows during post-installation construction 
clean-up may cause corrosion of glass and Low-E coatings. These detergents are commonly referred to as 
“brick wash” and failure to follow the detergent manufacturer’s recommendations for the protection of other 
surfaces when applying the detergent solution can cause serious damage to windows and IGUs and void the 
glass warranty. 

1 .  This warning specifically applies to detergents containing concentrated levels of chemicals in three 
categories: acidic (such as hydrofluoric, hydrochloric, or muriatic acid solutions), alkaline (sodium 
hydroxide and others), and organic (solvents, such as benzene). Due to the aggressively corrosive effect 
of brick wash solutions such as those falling into these categories, the use of brick wash is listed as an 
exclusion to most window manufacturers’ limited warranties. 

2 .  The improper use of brick wash may result in damage to exposed and unexposed window system 
components.  Unexposed window components are often compromised as brick wash breaches the 
glazing bead and is passed through the weep system of the window. This exposure may be the result of 
the original application of brick wash or as a result of secondary exposure when the window surface is re-
wetted by rain water or during future window cleaning. 

3 .  Guardian’s Science and Technology Center has performed extensive analysis of IGUs taken from windows 
that have been exposed to brick wash.  Failures were noted at a higher rate in IGU configurations that 
included spectrally selective Low-E glass. Further analysis of spectrally selective IGU failures was 
performed to determine the root cause of the higher failure rate. Using Energy Dispersive X-Ray (EDX) 
analysis, high levels of chlorine were identified within the Low-E coating. The chlorine trace is a by-
product of the hydrochloric acid component in the brick wash solution. Coating exposure to hydrochloric 
acid at high concentration levels was determined to be a primary catalyst for IGU failures. Edge deletion 
of the Low-E coating was found to reduce the potential for IGU failure in the presence of brick wash; 
however, it did not eliminate the potential for failure at higher brick wash volume levels and 
concentrations. 

4 .  The Guardian ClimaGuard® Limited Warranty specifically prohibits exposure to certain types of 
detergents, whether such detergents are used in the fabrication of ClimaGuard® products or during the 
installation or use of any product containing Guardian Residential products. 
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Guardian ClimaGuard® Limited Warranty 
Guardian warrants, to its immediate customer only, that ClimaGuard coated glass products (the “Products”) 
manufactured by Guardian will not contain manufacturing defects that result in visible deterioration in the coating: 
 

• For ten (10) years from the date of original Product shipment by Guardian, when glazed as a component of a 
hermetically sealed insulating glass unit (“IG unit”) with the coated surface of the Product facing the interior 
airspace of the IG unit or in exposed applications that Guardian has specifically approved for designated 
Products; or 
 

• For five (5) years from the date of original Product shipment by Guardian, when laminated with the coating 
facing the PVB if Guardian has specifically approved the Product for laminated applications. 

 
Guardian is not responsible for any warranties that its customer provides to subsequent customers or other end users 
of the Product. 
 
To make a claim under this Limited Warranty, Guardian’s customer must (a) notify Guardian of any alleged defect 
promptly in writing at the plant from which the purchase was made (see www.guardianglass.com for plant locations) 
and (b) provide Guardian an opportunity to inspect the Product before its removal from any IG unit, end product, or 
installation/glazing system. If a Product fails to conform to this Limited Warranty, Guardian’s liability is limited, at 
Guardian’s exclusive option, to Guardian replacing the Product without charge at the original point of delivery or, in 
the alternative, refunding 100% of the original net selling price to its customer. This Limited Warranty does not cover 
labor or any other replacement, installation, or fabrication costs. The warranty period for any replacement Product 
supplied under this Limited Warranty extends only to the remaining warranty period on the original Product. 
 
CONDITIONS THAT WILL VOID THIS LIMITED WARRANTY: 
 

1. The Product is broken or fractured. 

2. The Product is stored, processed, installed, cleaned, or otherwise handled contrary to Guardian’s written 
instructions and published User’s Guides, Product Application Notes, or other guidelines, which are 
incorporated by reference into this Limited Warranty, or to applicable industry standards. 

3. The Product is discarded or destroyed before reasonable opportunity for inspection by Guardian. 

4. The Product is installed in an IG unit in which the seal has failed. 

5. The Product is incorporated into a laminated glass unit that has delaminated. 

6. The Product is damaged not due to any fault of Guardian, including for example by abnormal weather 
conditions; faulty installation, building construction or building design; exposure to acids, alkalis, or 
incompatible cleaning materials such as corrosive or abrasive compounds; or contact with abrasive items 
whether inside an IG unit (i.e., muntin bars, Venetian blinds, etc.) or outside (i.e., razor blades, scrapers, or 
metallic objects). 
 

EXCEPT FOR THE EXPRESS LIMITED WARRANTY DESCRIBED ABOVE, THERE ARE NO EXPRESS OR IMPLIED 
WARRANTIES OF ANY KIND AND THERE ARE NO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE PRODUCT OR ANY PART OR COMPONENT THEREOF AND NO 
WARRANTY SHALL BE IMPLIED BY OPERATION OF LAW OR OTHERWISE. IN NO EVENT SHALL GUARDIAN BE LIABLE 
TO ANY PERSON OR ENTITY FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR CHARGES FOR 
ANY REASON, EVEN IF SUCH DAMAGES OR CHARGES ARE FORESEEABLE OR GUARDIAN HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES OR CHARGES. 
 
No variation or change from this Limited Warranty will be binding upon Guardian unless made in writing specifically 
referencing this Limited Warranty and signed by an officer of Guardian. 
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It is the sole responsibility of the fabricator to adequately inspect Guardian Residential coated glass products 
before each step of fabrication and prior to shipment and installation. Inspection must be done in accordance with 
the criteria described in this User’s Guide. Guardian will not assume responsibility for any claims if the product is 
fabricated contrary to these written instructions, damaged in fabrication and handling due to improper storage or 
installation. Guardian reserves the right to inspect any product claimed to be defective.  

Authorized Customer Representative Guardian Glass 
SIGNATURE SIGNATURE 

PRINT NAME PRINT NAME 

COMPANY COMPANY 

TITLE TITLE 
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