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Introduction

Interlayer strength,
depth and capabilities

Delivering your window into the world of advanced interlayers for laminated
safety glass, Kuraray's Advanced Interlayer Solutions Division (AIS) is under-
pinned by decades of innovation, application knowledge, domain experience
and market success.

OUR ADVANCED INTERLAYER PORTFOLIO — comprising Trosifol® PVB and
SentryGlas®ionoplast interlayers — has continually revolutionized aesthetic, structural and
functional glass design, fabrication and installation in the architectural and automotive/
transportation segments.

Designed to benefit consumers, society and industry, our products are advancing the
functionality of glass, while our engineers and consultants are setting new application
benchmarks by collaborating on solutions that both sustain and inspire.

We are committed to helping you transform your mindset and take your applications to the
next level — aesthetically, functionally and structurally. Enjoy greater design freedom and
give your glazing strength, clarity, character and purpose with solutions that cover safety,
security, sound insulation, UV/solar/energy management, color and print.
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OURDIVERSE PRODUCT RANGE,
the broadest on the global market and our
domain expertise create strength; and we
channel this strength into helping you suc-
ceed. We strive to be your strongest ally
and supporter and will help you navigate
and conquer the ever-changing demands
of the global glass industry. Worldwide
production, R&D and support, means we
are always by your side...no matter where
you are.

THE ORIGINAL

SentryGlas®
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Product offering
SentryGlas Xtra®

The table below lists all of the current Kuraray product offering for SentryGlas Xtra®
ionoplast interlayers. The interlayer is made in many different thicknesses and widths.
It is packaged both in sheets and in roll form.

SentryGlas Xtra® — dimensions for products on rolls

Type Thickness Color Roll widths Roll widths Roll lengths
[mm] [mil] [mm] [in] [m] [ft]
SentryGlas Xtra® 0.76 30 Clear 1050-3300** 41-130 250 820
SentryGlas Xtra® 0.76 30 Clear 1050-3300*1 41-130 60 197
SentryGlas Xtra® 0.89 35 Clear 1220-3300** 48-130 200 656
SentryGlas Xtra® 0.89 35 Clear 1530-3300** 60-130 50 164
SentryGlas Xtra® 1.52 60 Clear 1050-3300** 41-130 130 430

TAB1 © *!Only available in standard width. Other sizes available on request with minimum order quantities and binding purchase commitment.

SentryGlas Xtra® — dimensions for sheet products

Type Thickness Sheet widths Sheet widths Sheet lengths
[mm] [mil] [mm] [in] [m] [ft]
SentryGlas Xtra®  0.89 35 610-2160* 24-85* 6 19 Roll form
SentryGlas Xtra® 1.52 60 610-2160* 24-85* 6 19
SentryGlas Xtra® 2.28 90 610-2160* 24-85* 6 19 /
SentryGlas Xtra® 2,53 100 610-2160* 24-85* 6 19 Sheet form

TAB2 © *Oversize shipment possible up to 25600 mm/99 inches
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SentryGlas Xtra®* — physical properties

Type Adhesion  Film thickness Color Light trans- UV trans- Solar absorp-
[mm]  [mill mittance*! [%] mittance*! [%] tion*! [%]
SentryGlas Xtra® high 0.76 30 Clear 88 <1 16
SentryGlas Xtra® high 0.89 35 Clear 88 <1 20
SentryGlas Xtra® high 1.52 60 Clear 88 <1 21
SentryGlas Xtra® high 2.28 90 Clear 88 <1 22
SentryGlas Xtra® high 2.53 100 Clear 88 <1 22

TAB3 © *LSGwith2x4 mm Floatglass according EN 410/ISO 9050 *! Values calculated using Lawrence Berkeley National Laboratory Optics5 and Windows5 software.
Not all products are available in all regions.
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Packaging

Kuraray offers SentryGlas Xtra® interlayer both as sheets bags to protect the sheets from moisture and contamina-
that are packed horizontally on a pallet (Figure 1) and in tion. The foil package is encased in cardboard to prevent
roll form (Figure 2). Both come hermetically sealed in foil damage that can occur during shipping.

FIG1 © SentryGlas Xtra® interlayer sheet package on pallet FIG2 © SentryGlas Xtra® interlayer roll package on pallet

Handling & Storage

Unopened sheeting and rolls require no temperature SentryGlas Xtra® will however, absorb water when opened
control for storage because SentryGlas Xtra® does not packages and rolls are exposed to ambient conditions. While
"block” like PVB interlayer does. SentryGlas Xtra® sheeting  the water absorption rate is very slow compared to PVB, water
maintains its properties and overall quality consistency for absorption of SentryGlas Xtra® will adversely affect adhesion.
many years under moisture proof storage conditions. Since Itis recommended that the interlayer not be used if the mois-

moisture pick up over time can lead to deterioration in ture exceeds 0.2 % (when measured by Karl Fischer titration).
glass adhesion performance, it is recommended that

SentryGlas Xtra® sheets or rolls in unopened packages be Figure 3 is the graph showing water absorption rate for 90-mil
tested for moisture level and post lamination adhesion per-  sheeting exposed to 3 different relative humidity levels. Upon
formance if the product is stored beyond three years from opening, all packages or rolls of SentryGlas Xtra® need to be
its original manufacturing date. properly resealed.

Moisture [%] @ sSGX®35mil/0.89 mm @® SGX®60mil/1.52 mm SGX®90 mil/2.28 mm
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The recommended procedures for storing and handling of
SentryGlas Xtra® differ for sheets versus rolls. SentryGlas
Xtra® sheets are packaged horizontally in stacks that are
wrapped in a moisture resistant foil packaging film and
shipped on pallets. Cardboard is used to both support the

package and minimize sheet deformation. The packages
should be stored so that the sheets do not become
deformed which could impact lamination. Heavy loads

Time [hours]

placed on SentryGlas Xtra® sheet stacks can deform the
sheets through the packaging foil. The protective card-
board top layer should always be as the barrier between
stacks. Product pallets can be stacked on one another,

up to 5 pallets, provided that the stack top surfaces are
supported with the cardboard flat to prevent pallet runner
boards from imprinting product sheets through the foil
packaging.




The use of overhead racks (see Figure 4) is a good alterna-
tive to stacking pallets on the floor since it minimizes sheet
deformation while reducing the overall storage footprint.
The recommended procedure for opening the foil packag-
ing, removing sheets and then resealing it is:

1. Use a utility knife or scissors to trim off the excess foil
justinside the heat sealed line (see red arrow in figure

5) leaving as much excess foil as possible for resealing.

2. Usinglintfree gloves, remove the top sheet by lightly
“wafting" it once prior to pulling it out of the bag. This
process forces air underneath the sheet allowing for
easy removal.

3. Close the bag and fold over the excess foil. Seal the
entire seam to the bulk of the package using either a
medium tack tape (see Figure 6) or a heat gun.

Handling & Storage © SentryGlas Xtra® 9

Resealed packages can be stored in either a humidity-con-
trolled environment or under ambient conditions. If there
is a concern regarding the moisture level of an opened
package please contact your Kuraray sales or technical
representative prior to use.

FIG6 © Overhead storage racks

FIG7 © Heatsealed line in foil packaging

FIG8 © SentryGlas Xtra® interlayer package — properly resealed with tape
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RECOMMENDATIONS FOR STORAGE
CONDITIONS OF SENTRYGLAS XTRA®
ROLLS OR SHEETS:

¢ Originally sealed:

o0 Roll or sheet can be stored in temperatures
not exceeding 30°C (86 °F)

¢ Opened packaging:

o If roll or sheetis directly used:
In an air-conditioned room at 18-20°C (64-68 °F) and
25-30% RLH (same conditions as PVB)

o If the materialis stored for longer time:
In an air-conditioned room at 18-20°C (64-68 °F) and
<10% RLH

FIG10 © Horizontal roll lift

FIG9 © Horizontal roll sling

RECOMMENDED PROCEDURE FOR
STORING AND HANDLING THE ROLLS

1. Always store and handle a SentryGlas® Xtra® interlay-
er roll horizontally not vertically.

2. Therollcrates can be double stacked.

3. Openthe crate and then using straps (see figure 7) lift
the roll and place it onto a cradle (please note when
using straps ensure the roll is properly balanced).
Remove the endplates and core plugs.

4. Using either a horizontal roll lift (see figure 8) or
another similar device suspend the roll off the cradle.
Then carefully open the moisture proof packaging by
either:

a. Trimming open one end of the foil and sliding the
foil of f over the roll or

b. Cutting the foil near the seal to retain as much origi-
nal packaging material as possible and removing it.

5. Retain the moisture resistant bag for future use.

6. Place the SentryGlas Xtra® interlayer roll into the
desired carousel

7. Cutthe sheeting to the desired size using a Rosenthal
or similar type sheeter and stack the sheets with the
edge curl face down.

8. After sheetingis complete remove the roll from the
carousel. Cover the SentryGlas® Xtra interlayer roll
with the original moisture resistant packaging.
Collapse the moisture resistant packaging around the
roll to remove as much air as possible. Seal any open-
ing in bag with tape.

9. Insertthe excess foil from each end into the core and
re-insert the end plates and core plugs.

10. Inspecttherollfor holes or tearsin the foil packaging.

11. Place sealed SentryGlas Xtra® interlayer roll in storage.



Cutting & Trimming © SentryGlas Xtra® 11

Cutting & Trimming

The SentryGlas Xtra® interlayer sheeting needs to be
properly sized prior to lay-up if not purchased cut-to-size.
The recommended methods for sizing involve using a
shear cutter or an automated table cutter, since these
minimize the cutting debris compared to other methods
such as sawing. Since the sheeting has excellent dimen-
sional stability, it can be cut to nominal glass dimensions
and post-assembly trimming may not be required.

SIX TYPICAL METHODS USED TO CUT
SENTRYGLAS XTRA®

1. Shear type guillotine

2. Static automated table cutters (e. g. Eastman)
3. Utility knife: Score — Fold over — Tear

4. Diecut

5. Machine score then snap out

6. Size with a Rosenthal or similar sheeter 0.76 mm/
35 mil sheeting only)

For initial trials, the most straightforward and economical
method to cut SentryGlas Xtra® is to use a utility knife.
The recommended procedure for this method is detailed
below.

1. Useatemplate to ensure the interlayer is cut to the
proper dimensions. If laminating a curved or irregu-
lar shape surface (like a sidelite) an unbent sidelite or
glass lite works very well. Trace the template with a
utility knife or a razor cutter leaving a light score
mark (Figure 9).

2. Fold the sheet along the entire scored perimeter.
3. Tear/snap-outalong the scored boundary (figure 10).
4. Remove any debris using a Tek Nek roller or a lintless

wipe.

The use of a saw is not a recommended method for sizing
the interlayer unless the cuts can be made with little or no
edge debris.

FIG9 @ Cutting SentryGlas Xtra®: Score pattern using a utility knife

o
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FIG10 © Cutting SentryGlas Xtra®: Tear along scored pattern



12 SentryGlas Xtra® © Cleaning/Glass washing/Assembly/Roller process

Cleaning

SentryGlas Xtra® interlayer sheets are delivered clean but
they are electrostatic. This can result in surface contami-
nation if not cleaned during lay-up. Prior to assembly a
final cleaning step is recommended especially if the
sheets are cut or trimmed. Cleaning can be done by using
one of the following methods:

e Contact tacky roller (e.g. Tek Nek or SDI (see Figure 11).
Ensure that when purchasing the tacky rollers and clean-
ing pads that they are silicone free.

¢ Ionized air

¢ Lintless wipe

Use of a glass washer for cleaning SentryGlas Xtra® is not
recommended. If the interlayer is cut using a saw (not rec-
ommended), it may be necessary to remove sheet shavings
using a glass washer. If a glass washer is necessary, the fol-
lowing details are suggested:

¢ Do not use detergent.
* Use de-ionized (DI) water.

* Ensure water temperature is kept below 100°F (38°C).
The use of hot water increases the potential for sheets to
get caught in the glass washer.

Glass washing

The recommended method for cleaning the glass is to
wash with detergent and rinse the lites with de-mineral-
ized or de-ionized water. The use of unfiltered (hard) water
or simple ion exchange (soft) water to clean the glass is not
recommended since it may lower the laminate's adhesion.
Excellent results have been obtained using various com-
mercial grade detergents such as Basic H; however, the
effect of specific detergents on the adhesion of Sentry-
Glas Xtra® has not been detailed. Each detergent should
be evaluated prior to routine production. Good adhesion
can also be obtained without the use of detergent but the
temperature of the wash water should be > 54 °C /130°F to
ensure the best results.

FIG11 @ Cleaning SentryGlas® with contact roller

Roller process

Glass lamination requires a de-airing step to remove the
air at the glass/interlayer interface. De-airing can be
accomplished with either a roller press (single or double
nip) or using a vacuum process. The embossed surface of
the SentryGlas Xtra® facilitates the de-airing process
before adherence to the glass occurs. While SentryGlas
Xtra® interlayer in sheet form will lay flat on the glass at
assembly there may be some waviness in the rolled sheet
at lay-up (see figure 12). While the undulations in the
sheeting may increase when stacking multiple sheets (see
figure 13) the waviness should not impact final laminate
quality if processed per the recommended nip roll guide-
lines (see figure 14).



Due to variations in equipment, the optimum temperatures
and nip roll settings can be different for each laminator.
Line speeds will depend on the temperature of the lamina-
tes during the process and the laminate appearance upon
exiting the furnace. The laminate temperature will depend
on many factors such as glass thickness, glass coating,
oven type, and oven settings. Line conditions, such as
power output and wavelength, can vary greatly for an IR
furnace compared to a convective furnace. Although
wavelength dependent, SentryGlas Xtra® interlayer
absorbs IR radiation much better than glass (see Figure 15)
thus line speeds are faster than processing using a convec-
tive line. The following guidelines are recommended for the
initial lamination of SentryGlas Xtra®.

FIG12 © Prepress interlayer waviness

Transmission [%]
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FIG13 © Prepress interlayer waviness multiple sheets

FIG14 © Niproll process
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ADJUSTMENTS TO THESE PARAME-
TERS MAY BE NEEDED TO ATTAIN THE
HIGHEST QUALITY PRE-PRESS:

e Laminate temperature exiting last roller: 63 £ 8 °C

(145 * 15 °F). Speed should be set to obtain the desired
last roller exit temperature, which is based on prepress
appearance. The optimum prepress should have a
well-defined edge seal (clear along the entire perime-
ter).

The prepress appearance for laminates made with IR nip
roll lines should have a minimum of 19 mm (0.75") clear
edge seal around the entire perimeter (2 cm). While the
outside of edge of the laminate should be clear the inte-
rior will likely still be hazy (translucent) after prepress-
ing due to residual surface pattern (see Figure 16). The
optimum prepress temperature will be at the lower end
of the recommended range.

Convective furnaces tend to operate from the middle to
upper range for the recommended glass temperature.
The overall appearance will be mostly clear (see Figure 17).

If a line of trapped air bubbles can be seen at the trailing
edge of the prepress made on either a convective or IR
line the laminate was most likely made at too high of a
temperature resulting in a premature edge seal (see Fig-
ure 18).

Roller pressure and opening:

0 3mm (0.125") less than total laminate thickness for
annealed glass.

o Decreasing the nip gap maybe necessary if using heat
strengthened glass that contains roller wave.

o Air pressure to the nip rolls should be 5 bar (75 psi) or
greater.

o0 Open up first nips if any glass slippage occurs

FIG16 © Properedge seal IR

FIG17 © Convective line prepress appearance

FIG18 @ Trapped air in trailing edge
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Vacuum bag/Ring process

Although using a vacuum ring or vacuum bag process is
slower and more labor intensive than nip rolling it typically
has better post autoclaving yields with respect to air relat-
ed defects. It is the recommended process for making very
large tempered laminates or multi-laminates. Disposable
or re-usable systems can be used for vacuum bagging. Dis-
posable types are hand constructed to the dimension of
the laminate (Figure 19). It is necessary to use a porous
strip along the edge of the laminate inside the plastic bag
to allow complete de-airing of the laminate. To keep the
edge of the interlayer smooth for open edge applications a
gas permeable tape can be inserted around the perimeter
of the laminate between the interlayer and the porous
strip. If sticking occurs between the strip and the interlay-
er use of a perforated release film between the two is rec-
ommended. Any material used in vacuum processing a
laminate with heat should be rated for this application.

Re-useable systems include silicone rubber envelope bags
(see figure 20) and clamshell assemblies (see figure 21).
The cold vacuum time should be a minimum of 10 minutes.
The hot vacuum temperature should be set based on the
prepress appearance of the laminate. However, if desired,
laminates can be made without the prepress operation by
applying vacuum directly during the autoclave cycle, thus
reducing handling and cycle time.

FIG19 © Disposable vacuum bag

ey
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FIG20 @© Silicone rubber envelope bag (reusable)

FIG21 @ Clamshell assembly (reusable)
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Autoclaving

Control and monitoring of the autoclaving variables are
essential to making quality laminates with SentryGlas
Xtra® interlayer. Autoclave parameters including, prepress
racking, soak time, soak temperature and cooling rate will
influence both the optical and physical properties of the
finished laminates. The laminates should be placed on the
autoclave racks with = 19 mm (34") spacing between
pre-presses. Localized high stress areas need to be mini-
mized by dispersing the load over a large area. Setting the
laminate directly against the vertical rack supports should
be avoided. Figure 22 is a photograph of laminates that
have been racked improperly. Areas of uneven stresses
(caused by placing laminates directly against some auto-
clave racks) can result in non-uniform interlayer thickness.
This differential thickness can result in areas of high resid-
ual stress within the laminate and possible optical distor-
tion. Figure 23 is a photograph taken with a polarized lens
showing a laminate with optical distortion (iridescence), as
a direct result of the autoclave racking conditions. Figure
24 is a photograph of the proper technique for racking pre-
presses. The laminates are properly spaced with no airflow
restrictions between the laminates.

Autoclaves vary greatly with respect to size, heating, coo-
ling rate and overall efficiency. The recommended soak
temperature range is 132 - 135 °C (270 - 275 °F). Itis impe-
rative that the autoclave soak time be long enough so that
the interlayer reaches the desired temperature for the
required time to ensure adequate adhesion. The minimum
recommended hold time is 1 hour. Laminates that do not
receive the required time can look good optically but can
have low adhesion due to incomplete bonding between the
glass and the interlayer. Thicker laminate constructions
(>16-mm) will require a longer soak time. Imbedding a
thermocouple in the exact construction to be laminated
will give the most precise time versus temperature relati-
onship. The amount of haze in the final laminate is directly
related to the autoclave cycle cooling rate. The faster the
cooling rate the lower the haze. To ensure adequate cooling
that the following recommendations apply:

To reduce the possibility of interlayer flow the maximum
recommended autoclave temperature should not exceed
135°C (275 °F). Figure 25 shows a typical autoclave profile
used for SentryGlas Xtra® while Figure 26 shows one with a
low pressure hold.

FIG22 @ Improperly racked laminates

FIG23 © Laminate showing optical distortion

1. Use aproperly sized fan.

2. Use cold or cool water with sufficient flow to maxi-
mize heat exchange.

3. Flush the radiator on a routine basis. Laminates with
high haze can be re-autoclaved to reduce the haze
level provided the cooling rate meets The recom-
mended requirements.

FIG 24
© Properly racked laminates

THE RECOMMENDED AUTOCLAVE
PARAMETERS ARE:

* Temperature: 132 - 135°C (270 - 275 °F)

* Pressure: 12-14 bar (180-200 psi). Note: Lower autoclave
soak pressures can be used however, the susceptibility
of air bubbles forming in a laminate may increase with
decreasing pressure.

» Hold: 60 minutes (or greater depending upon laminate
thickness, autoclave size, load and airflow).

e Cooling rate: A minimum of 1°C/min (34 °F/min). The
cooling rate is critical to minimizing haze formation in
the laminates. It is recommended that the laminates be
near ambient temperature prior to shutting off both the
fan and the cooling water.
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Temperature A. Basic SentryGlas Xtra® autoclave profile
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Pressure B. Alternative SentryGlas Xtra® autoclave cycle with low pressure
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Temperature
Metric/Imperial
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C. Alternative SentryGlas Xtra® autoclave cycle with low pressure
step and increased duration (in case cycle B is not sufficient)
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FIG27 ©

D. Special autoclave cycle for SentryGlas Xtra® Multilaminates,
big panes or intensive autoclave loadings
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FIG28 ©
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Processing thin 0.76/0.89 mm
(30/35 mil) sheeting

Thin 0.76 or 0.89 mm (30 or 35 mil) SentryGlas Xtra®,
whether on rolls or in sheets, requires some slight differ-
ences in processing versus 1.52 and 2.28 mm (60 and

90 mil) SentryGlas Xtra®. Laminating with heat-strength-
ened or tempered glass requires the lites to have good
flatness with minimal roller wave and edge kink.

35-mil SentryGlas Xtra® 5000 water absorption Vs % RH at RT

Moisture [%] 50% RH 30% RH 20% RH ® spec.
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0.000
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FIG29 © Time [days]

THE FOLLOWING ARE RECOMMENDA- 4. Heated Treated Glass: Heat strengthened or tem-
TIONS FOR PROCESSING THIN pered glass needs to be flat with minimal roller and

edge kink.
SENTRYGLAS XTRA® VERSUS THE
THICKER CALIPERS: 5. Roller Processing: The prepress appearance of a nip
rolled 0.76 or 0.89 mm (30 or 35 mil) laminate should
be similar to a 2.28 mm (90 mil) laminate. However,
due to the less mass a slightly higher line sped maybe
required.

1. Storage & Handling: Due to the increased surface area
versus bulk thin sheeting absorbs moisture at a faster
rate. Figure 29 is a graph showing moisture absorption
versus time for 3 different (20, 30 and 50 %) relative . ] .

humidity. Autoclaving: same as the thicker calipers

2. Cutting & Trimming: Unlike the thicker calipers 0.89
mm (35 mil) sheeting can be easily trimmed at lay-up
with a hook knife. For lamination with heat-strength-
ened or tempered glass itis recommended that 1/8 —
" excess material be left at lay-up. Any residual
interlayer should be trimmed after autoclaving.

3. Cleaning: A tacky roller is the best method to clean
the sheeting. Using a glass washer to clean the sheet-
ing is not recommended since it will likely get caught
in the washer's brushes.
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SentryGlas Xtra® interlayer
multi-ply sheet lamination

Achieving the desired laminate strength or projectile resis-
tant properties may require laminating 2 or more sheets of
interlayer together between two lites of glass. While any
multi-ply sheet laminate can be vacuum bagged the nip
rolling process window is limited.

NIP ROLL PROCESS

Laminating any two sheets of SentryGlas Xtra® together
can readily be done using a standard nip roll process. Each
sheet surface should be cleaned e.g. tacky rolled prior to
lay-up to minimize contamination. Line speed should be
set so that there is a well-defined clear edge seal without
trapping air in the trailing edge of the prepress. Laminating
more than 2 sheets together between 2 lites of glass can
be successfully done provided the total interlayer thick-
ness does not exceed 5 mm (200 mil). Nip rolling more
than 2 sheets together when the total interlayer thickness
exceeds 200 mil can resultin:

1. Theinternal SentryGlas Xtra® interlayer interfaces
not getting enough heat to create a sufficient pre-
press bond resulting in pressurized air breaking the
seal during autoclaving (see Figure 30).

2. Trapped air between the glass and the outermost
interlayer ply when the prepress temperature is
increased to improve the prepress bond between the
internal SentryGlas Xtra® interlayer interfaces.

In addition to the flatness of the glass, successfully lami-
nating more than two 2.28 mm (90 mil) sheets SentryGlas
Xtra® together is dependent upon the type of line (IR ver-
sus convective), the parameters selected to run the line
and the uniformity of heating within the prepress ovens.

FIG30 ©

VACUUM PROCESS

Vacuum lamination, if done correctly, will result in lami-
nates without trapped air defects and is the preferred
method for laminating more than 2 sheets of SentryGlas
Xtra® together. The vacuum processing procedures remain
the same regardless of the total interlayer thickness
except for:

1. Coldde-airing time may need to be increased as the
number of sheets increases. Since the required time
is dependent upon process conditions (vacuum level,
size of vacuum pumps, laminate size, etc.) it is recom-
mended that optimum cold de-airing time be deter-
mined empirically.

2. Asthesize and thickness of both the interlayer and
laminates increases the autoclave soak time should
also increase proportionally.

3. Tominimize haze ensure the laminate temperatures
have cooled to below 100 °F prior to shutting off the
fan and the cooling water in the autoclave

Please consult your Kuraray technical representative if
there are questions regarding lamination of SentryGlas
Xtra®.
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Laminating with point fixated

glass (holes)

SentryGlas Xtra® does work well for point fixated systems
i.e., laminates with holes provided the laminates are made
correctly. Nip rolling versus vacuum bag processing is
dependent upon the size, thickness and total amount of
glass and/or interlayer plies required.

NIP ROLL

SentryGlas Xtra® interlayer with holes can be processed
with high yields using a nip roll process without the use of
clamps. In addition, success can be achieved by either remov-
ing the interlayer from the holes before or after autoclaving.

The most common problem for yield loss after autoclaving
in point fixated laminates with SentryGlas Xtra® is trapped
air adjacent to the holes (see figure 31).

This is most often caused not by trapping air in during pre-
pressing but by pressurized air breaking the edge seal
during autoclaving. Autoclave “blow-ins"” occurs due to
insufficient edge seal around the hole. A high amount of
uniform haze (residual surface pattern) around the hole is a
result prepressing too cold (see figure 32).

This can be corrected by running the prepress at a lower line
speed. Non-uniform prepress haze around the hole is typi-
fied by having areas around the perimeter that are both
clear and hazy (see figure 33). This is more difficult to rectify
since it can be related to lack of flatness in the glass or vari-
able heating across the laminate. Figure 34 shows the
desired appearance of a prepress with a clear edge seal
around the entire perimeter of the hole.

Removing the interlayer from the hole can be done either
after prepressing or after autoclaving. While there are a
number of methods for doing this one of the quickest and
easiest methods is using a core or hole bit to drill out the
SentryGlas Xtra® (see figure 35). The drill bit diameter
should be slightly less than the hole diameter to minimize
contact with the glass.

FIG31 © Airnear hole

FIG32 @ Prepresstoo cold

FIG33 © Non-uniform prepress haze

FIG35 ©
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Figure 34 shows a hole drilled after prepressing. Since the NIP ROLL PROCESS SUMMARY

interlayer is hot coming directly from the oven it is best to

allow some cooling to prevent sticking of the interlayer to 1. Coredrilling out the SentryGlas Xtra® works well

the drill bit. After drilling, the remaining interlayer will either before or after autoclaving.

need to be removed with either an exact blade or a hot

knife (model ZTS 20 for example). The advantage of trim- 2. Coredrilling after prepressing works best if the inter-
ming the SentryGlas Xtra® interlayer flush after prepres- layer is allowed to cool partially before drilling.

sing is that it is easier to remove since it is less stiff.
3. Trimming the holes flush to the glass should be done

Good quality prepresses require no clamps during auto- using either an exact knife or a hot knife after core
claving. In addition, on precut holes there should be no drilling is completed. Use of a torch is not recommended.
flow of the interlayer from the hole during autoclaving

thus no additional hole trimming should be required. Out- 4. Clamps should not be used.

ward flow results in thinning of the interlayer which can

result in delamination. To help prevent this ensure the soak 5. No flow of the interlayer out of the holes should occur
temperature does not exceed 135 °C (275 °F) and there are during autoclaving thus inserting tape or other sub-
no high stress areas pressing on the laminates. Minimizing stances into the hole restrict flow of the interlayer
distortion (roller wave, edge kink, etc.) is important. If should not be needed.

there is flow of the SentryGlas Xtra® into the laminate

leading to “short vinyl" around the hole perimeter this is 6. Iftheinterlayer becomes recessed into the glass con-
typically a result of: a) excessive void space due to tempe- sider trimming after autoclaving.

ring distortion or b) thinning caused by pulling too hard on
the soft interlayer during trimming. If this is observed post
autoclaving hole drilling should rectify the problem.

The process for hole drilling and trimming before versus
after autoclaving is the same. However, after autoclaving
more force is required for trimming due to the increased
stiffness.

FIG36 © Drilled hole after prepressing

Vacuum bagging

For large thick tempered laminates or multi-ply glass pan-
els vacuum bagging the laminates with SentryGlas Xtra®
with holes is recommended to maximize yields. The vacu-
um bag process for laminates with holes is similar to that
of standard laminates (no holes) except for the addition of
a few extra steps.

Itis recommended that in a vacuum process the interlayer
not be removed the holes until after autoclaving to mini-
mize flow into the laminate i.e. “suck-in". The porous
breather material to promote de-airing should be placed
over each hole on the top and bottom of each prepress
and taped in place (see figure 37) to prevent getting
sucked into the hole. After autoclaving the interlayer can
be removed from the holes using a core drill and a knife.

FIG37 © Breather material over hole

The remaining steps are the same as processing laminates
without holes. An outline of the best practices of laminat-
ing SentryGlas Xtra® with holes in a vacuum bag process is
listed below.
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VACUUM BAG PROCESS OUTLINE

1. To minimize distortion and trapped air defects orient
or nest heat treated the glass.

2. Depending on the size of the laminates, the amount
of distortion in the glass and the thickness of the
SentryGlas Xtra® the interlayer may need to be cut
up to 5-mm oversized in length and width to allow for
flow-in during autoclaving.

3. Tomaximize de-airing channels a porous breather
material is needed along the entire glass/interlayer
interface including holes. It is strongly suggested
that the breather material be securely adhered to the
outside of the glass using a high temperature rated
tape. This will prevent the breather material from
recessing into the laminate when under vacuum.

4. For large laminates maximizing the number of vacu-
um connections will improve de-airing efficiency.

5. To properly de-air the prepressitisimportant to
maximize the vacuum level. It is recommended that
the vacuum be = 28" Hg (93 % vacuum or 948 mbar).

6. Coldde-airingin the autoclave should be at least 60
minutes for large multi-ply laminates.

7. Autoclave soak time should be increased from 60 to
90 mins (or longer depending upon total laminate
thickness) at 135°C (275 °F) for large multi-ply lami-
nates.

8. Theinterlayer should be removed from the holes
after autoclaving with a core drill and then trimmed
flush using an exacto or hot knife. Use of a torch is
not recommended.

Compatibility of SentryGlas Xtra®
with coated glass or frits

Typically, SentryGlas Xtra® has very good adhesion to
coated glass or ceramic frits. Contact your Kuraray
account manager for an updated list of coatings that have
been evaluated or check our website:

www.trosifol.com

Itisrecommended that any low-e coating or frit not on the
list be tested for adhesion and compatibility.


https://www.trosifol.com/tools-resources/downloads
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Non-autoclave processing

Since SentryGlas Xtra® does not contain a plasticizer and
has a very low as made moisture it is more easily laminated
without trapped air defects than other interlayers using a
non-autoclave process. Due to the increasing number and
type of non-autoclave laminating lines that are now avail-

able specifying the proper conditions for each in this guide
is not practical. Contact your Kuraray technical represen-
tative for assistance in optimizing non-autoclave process
parameters to produce defect free laminates while mini-
mizing process time.

Quality assurance testing

Itis strongly recommended that routine Quality Assurance
(QA) testing be conducted. Testing should include, as a
minimum, measurements of pummel adhesion and optical
properties such as haze and transmission.

SentryGlas Xtra® interlayer pummel adhesion measure-
ments are done at room temperature (nominally 70°F/21°C)
using PVB standards. Figure 38 shows a series of pum-
melled laminates with SentryGlas Xtra® with a range of

adhesion from poor (1-2 pummels) to excellent (8 pummel).

Haze and transmission measurements should be made
using a haze meter or direct comparison using visual stan-
dards.

FIG38 @ Series of pummel measurements for different adhesion ranges

Performance monitoring testing

All customers are strongly encouraged to submit samples
with SentryGlas Xtra® for testing to Kuraray on a regular
basis for Performance Monitoring (PM) Testing. Kuraray
will measure glass construction, pummel adhesion, haze,
caliper and interlayer moisture. The results are sent to the
customer to monitor quality as a function of time.

THE FOLLOWING ARE THE RECOMMENDED
PM SUBMISSION GUIDELINES:

1.

One laminate should be submitted with a TATA construc-
tion using 6 mm annealed glass. However, since the num-
ber of laminates and the frequency of submissions may
vary by location please consult your Kuraray account
manager or technical representative for more informa-
tion.

Include the SentryGlas Xtra® lot number and the lamina-
tion date on the label.

If available include the laminator’'s QA test results.
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Problem

Potential
cause

Solution

Low adhesion

High moisture in sheeting.

Use low moisture sheeting and check storage and
handling methods.

Low adhesion

Interlayer not getting to required temp for
the required time.

Check autoclave soak time and temperature. Ensure
adequate spacing and good airflow. Increase soak
time if needed. Use an internal thermocouple within
the laminate to verify proper control.

Low adhesion

Incorrect pummel testing.

Ensure the pummel test is done at room temperature.

Trapped air Premature edge seal (most noticeable in Increase belt speed or lower furnace temperature.
trailing edge and does not extend to lamina-
te edge).

Trapped air Trapped air is randomly distributed in small Decrease belt speed (may require lowering furnace
areas due to excessive line (> 15 ft/min) temperature).
speed (rolling over air pockets).

Trapped air Roller nip gap too wide. Nip gap needs to be a minimum 0.1" less than the

total laminate thickness.

Trapped air Insufficient edge seal (autoclave "blow-in") Decrease belt speed or raise furnace temperature.
Trapped air extends to laminate edge(s).

Trapped air Unequal heating causes air pockets to form Adjust top and bottom furnace heaters so that the
on side of the interlayer. temperatures are equal.

Trapped air Lines of air pockets are routinely distributed Check glass heat strengthening/tempering process.

across the laminate due to roller wave distor-

tion or excessive bowing.

Nest laminates to reduce bowing.

Iridescence

Laminate has high stress areas during auto-

Eliminate any uneven stresses on the laminate and

claving. ensure the proper laminate separators are used.
High haze Autoclave cooling rate too slow or non-uni- Ensure cooling rate is at least 2°F/min (1°C/min)
form. with good unobstructed airflow.
TAB4 ©

Additional information

If there are questions regarding lamination of SentryGilas
Xtra® for processing requests that fall outside of this lami-
nating guide, please contact your Kuraray representative.
Product safety information is available upon request. It is
the user’s responsibility to determine the level of risk and
the proper protective equipment needed for the user'’s par-
ticular purposes.

The information provided herein corresponds to our knowl-
edge on the subject of the date of its publication. This infor-
mation may be subject to revision as new knowledge and
experience becomes available. The data provided falls within
the normal range of product properties and relate only to
the specific material designated; this data may not be valid

for such material used in combination with any other materi-
als or additives or in any process, unless expressly indicated
otherwise. The data provided should not be used to establish
specification limits or used alone as the basis of design; they
are not intended to substitute for any testing you may need
to conduct to determine for yourself the suitability of a spe-
cific material for your particular purposes.

Since Kuraray cannot anticipate all variations in actual end
use conditions, Kuraray does not assume or undertake to dis-
charge any responsibility in connection with any use of this
information. Nothing in this publication is to be considered as
a license to operate under a recommendation to infringe any
patent rights.
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Tools & Apps

WINSLT

For calculating the light, solar and
heat parameters of glazing specifically
containing films from the Trosifol®

& SentryGlas® product range.

SOUNDLAB AI

First global acoustic calculator based
on artificial intelligence for calculating/
estimating acoustic performance of
monolithic, double and triple glazed units.

SOLUTION FINDER
For finding the right product
of your project.

kuraray
\l,

~O¢

L
)

* Only available as web app

GLASGLOBAL
For performing structural analysis
for glass.

STRENGTH LAB AI

The goal of the Strength Lab Al tool is to
provide designers, engineers, and archi-
tects with an efficient tool to facilitate the
design and evaluation of glazing systems
in terms of structural properties. This tool
provides rapid analysis of virtually any
glazing configuration, dimension and load
case. Additionally, standard modules allow
easy evaluation of results according to
ASTM, EN and DIN standards.


https://www.trosifol.com/tools-resources/tools/winslt
https://www.trosifol.com/tools-resources/tools/glasglobal
https://www.trosifol.com/tools-resources/tools/soundlab-ai
https://www.trosifol.com/solution-finder
https://www.trosifol.com/tools-resources
https://www.trosifol.com/tools-resources/tools/strength-lab-ai
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Contact

Troisdorf, Germany .. @:Hbolésov,.Czech Republic

A Frankfurt
Wilmington, ' Ulsan, Korea
Parkersburg, ] Germany b Kuraray Co., Ltd.
West Virginia :F I:telajl::\re Maslsgian’ Seoul:Korea @@ Tokyo, Japan

ayetteville, Shanghai,China v
Houston;, ‘Texas North Carolina New Delhi, Thdia g! Kurashiki, Japan
Mexico City Mumbai,-India Guangzhou, & Shenzhen, China

China
Bangkok; Thailand
Barranquilla,
Colombia Kuala Lumpur, Malaysia
Singapore
S&o Paulo, Brazil
@ 6 Manufacturing sites @® 2R&DLabs Sales offices

FORFURTHERINFORMATION
on products from Kuraray, please visit www.kuraray.com.
You can find further information on our Trosifol® and SentryGlas® products at www.trosifol.com.
Kuraray America, Inc. Kuraray Europe GmbH Kuraray Co., Ltd
Advanced Interlayer Solutions Division Advanced Interlayer Solutions Division =~ Advanced Interlayer Solutions Division
3700 Bay Area Boulevard Kronenstr. 55 Tokiwabashi Tower
Suite 680 53840 Troisdorf 2-6-4 Otemachi, Chiyoda-ku
Houston, TX 77058, USA Germany Tokyo 100-0004, Japan
P +1 8006353182 P +49 22412555226 P +813 6701 1508

trosifol@kuraray.com
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