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WORLD OF INTERLAYERS

TROSIFOL - /4 4 '- MORE PROTECTION IN
WORLD OF INTERLAYERS AESTHETIC GLASS DESIGN

Architects are incorporating more glass in buildings for better aesthetics,
improved daylighting, and occupancy comfort. Despite these benefits,
glass is also the most vulnerable component of the building envelope when
it comes to attacks by intruders. The use of laminated glass not only offers
improved safety, but also can help to prevent intrusion. Laminated glass
can be designed for enhanced performance beyond basic safety to provide
burglary and forced entry resistance, as well as bullet resistance.

Trosifol offers a range of products to meet various security glazing require-
ments. Laminates made using Trosifol® PVB, Trosifol® Spallshield® CPET

or SentryGlas® ionoplast interlayer provide superior durability when com-

®
S e n t rYG I a S pared to glass clad polycarbonate solutions.

+ Mark Cavagnero Associates

© Tim Griffith / HOK
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Trosifol, part of the Kuraray Group, is a leading global j :
specialist in the development, manufacturing and sup- ik M 5. Francisco Police Department, SA
ply of Trosifol® PVB and SentryGlas® ionoplast inter-
layers for laminated safety glass applications in the
architectural, automotive and photovoltaic industries.

Photo: © Bellapart

The Kuraray Group conducts research and development to deliver products that benefit
consumers, society and industry. The Trosifol business within this Group positions itself as a
pioneer of new technologies for the development of innovative solutions for laminated
safety glass. All employees live this innovative culture every day. Trosifol® PVB and SentryGlas®
ionoplast interlayers are renowned brands of Kuraray.

We offer the world’s broadest portfolio of innovative glass-laminating solutions, including
structural and functional interlayers for safety & security applications, sound insulation

and UV protection. For decorative applications, Trosifol supplies colored interlayers, digi-
tally printable films and other innovative products for interior and exterior design projects.
Trosifol® UltraClear films exhibit the lowest Yellowness Index (YID) in the industry.

Trosifol® products give applications an expression of strength, clarity and unique character,
delivering advanced capabilities that enable engineers, designers and architects to save
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energy, increase safety and conceptualize with greater design freedom. Applications range
from automotive and transportation glazing, to architectural and structural glazing - located
overhead, underfoot, and all around some of the world’s most fascinating spaces.

Trosifol is in the perfect position to be your preferred partner for laminated safety glass
applications - serving the ever-changing demands of the global glass industry with seven
02 worldwide production sites and five R&D centers. 03
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SentryGlas® Xtra™ (SGX™)

SentryGlas®
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Trosifol® Spallshield® CPET
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Trosifol® PVB UltraClear
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TYPES OF SECURITY GLAZING

TYPES OF SECURITY GLAZING

Types of laminated glass
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Safety Enhanced
Entry delay time <1 min < 3 min
Threat to glazing Accidental human impact Burglary/smash and grab

Minimum requirement for lobby,
entry, first floor windows and doors

Test method ANSI 7971 UL 972
EN12600 ASTM E2395
ASTM F3006 EN 356 level 1-5

Typical Glass Glass

construction* 0.89 mm (35 mil) SentryGlas® 2.28 mm (90 mil) SentryGlas®
Glass Glass

Forced entry

> 3 min

Very high risk areas, schools

ASTM F1233
HPW-TP-0500.03
EN356 level 6-8

Glass

> 2.28 mm (> 90 mil) SentryGlas®
Glass

*These represent the minimum laminated glass construction required to meet the lowest level requirements of the standard.
Adding double laminate IGU will further increase delay time to greater than 2 times the current amount of time. Depending
on security level, may need to increase thickness of interlayer or add multiple plies of glass. For very high threat levels should

consider a double laminate IGU.

Reference: NGA PG 07-0114 Glass Technical Paper, Security Glazing

Enhanced forced entry

> 6 min

Very high risk areas, schools

ASTM F1233
HPW-TP-0500.03
5-aat

Glass

> 5.08 mm (> 200 mil) SentryGlas®
Glass

Ballistics protection

> 11 min

Ballistics protection

UL 752
EN 1063
NIJ 0108.01

Glass
1.52 mm (60 mil) SentryGlas®
Glass
1.52 mm (60 mil) SentryGlas®
Glass
1.52 mm (60 mil) SentryGlas®
Glass

0.76 mm (30 mil) Trosifol® PVB/0.18 mm (7 mil)
Trosifol® Spallshield® CPET

Multi-ply - Number of plies increases with threat level.
Includes a layer of Trosifol® Spallshield® CPET on the
occupant side to prevent spall of glass.
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BASIC SAFETY GLAZING

BASIC SAFETY GLAZING

The table shows the constructions that meet global safety glazing codes.

Global safety glazing codes
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Safety standards CPSC 16 CFR 1201 ANSI Z97.1

3 mm (1/8%) AN - 0.38 mm (15 mil) @) )

Trosifol® PVB - 1/8“ (3mm) AN — <=
3 mm (1/8%“) AN 0.76 mm (30 mil) ( ) ( ) ( ) ( )
Trosifol® PVB - 1/8“ (3 mm) AN - - — S
3 mm (1/8“) AN - 0.76 mm (30 mil) ( ) ( )
SentryGlas® - 1/8“ (3 mm) AN — =

3 mm (1/8%) AN - 0.89 mm (35 mil) O
SentryGlas® - 1/8“ (3mm) AN -
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3 mm (1/8”) AN - 0.89 mm (35 mil) O
SentryGlas® Xtra™ - 1/8” (3 mm) AN <=
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3 mm (1/8”) AN - 0.76 mm (30 mil)
SentryGlas® Xtra™ - 1/8” (3 mm) AN
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FORCED ENTRY

FORCED ENTRY

Ball drop test

There are two categories of forced entry:

Forced entry

m ASTM F1233 Standard Test Method for Security Glazing Materials and Systems

m EN356 Glass in Building-Security Glazing-Testing and Classification of Resistance
against Manual Attack

m UL972 UL Standard for Safety Burglary Resisting Glazing Material

Enhanced forced entry

m Forced entry testing performed after weakening glass with ballistic assault.
Bullets are allowed to penetrate the glazing.

m ASTM F1233 Standard Test Method for Security Glazing Materials and Systems -
Multiple Ammunition Choices

m 5-aa1 Certification Standards for Retrofitting and Reinforcing of Standard
Commercial Entry Systems, Windows and Glazing (not a recognized standard)

UL 972 STANDARD FOR BURGLARY
RESISTING MATERIAL

Underwriters Laboratories (UL) testing was conducted for multiple impacts
and high impact energy at 21-27°C. (70-80 °F.). Glazing that meet these
requirements are typically used to deter smash and grab type threats seen
in store fronts and display cases.

Underwriters Laboratories (UL) testing

= Multiple impacts required

m Five impacts of a 8.3 cm (3-1/4 inches) 2.27 kg (5 |b.) steel ball from a vertical
height of 3 meters (10 feet)

m The High Energy Impact Test required one impact from a vertical height of
12 meters (40 feet).

m Pass criteria - no penetration of the glass

Minimum constructions to pass

Construction Multiple impact  High energy impacts
penetrations penetration

3 mm (1/8”) annealed/1.52 mm (60 mil) 0 0

SentryGlas®/ 3 mm (1/8”) annealed

3 mm (1/8”) annealed/1.52 mm (60 mil) 0 0

Trosifol® PVB/ 3 mm (1/8”) annealed

09



FORCED ENTRY AND FORCED ENTRY WITH BALLISTICS RESULTS

First 11 of 41 sequences

Pass criteria

- Contraband - No opening that allows the passage of
an 3 mm (1/8”) diameter rod

- Body - No opening that allows the passage of an
20cm x20cm x 12 cm (8” x 8”7 x 5”) block

ASTM F1233
Sequence  Test implements Impacts Minutes Class
achieved

1 Ball pen hammer 10 1.0

2 Ball pen hammer 10 1.1

B 1-1/2“ diameter pipe 25 1.2

4 Extinguisher, CO, 1 1.3

5 Sledge hammer 25 1.4

6 Propane torch flame 5 1.5

7 Ripping bar 10 2.0

8 Ram 10 2.1

9 4“ diameter pipe/sledge 25 2.2
10 Sledge hammer 25 2.3
11 Propane torch flame 5 2.4

ASTM F1233 includes
the following
types of attacks

FORCED ENTRY AND ENHANCED
FORCED ENTRY RESULTS

ASTM F1233 Torch test

Photo: © Kuraray

5-aa1t

of attacks

Pass criteria

- No opening that allows passage of a 4” (10 cm) diameter ball

Ballistics with 7.62 mm NATO projectile followed by a series

without touching glazing

m Blunt impacts
= Sharp tools
m Thermal stress

m Chemical deterioration

ASTM F1233 results (ballistics - 3 shots from 9 mm)

5-aal

Sequence Test implements Impacts Minutes Time to pass
[min]

1 Shot 7.62 mm round 5

2 Bricks 20

3 Kicks with steel toe 10

4 Tools set #1* 2 2

5 Tools set #2** 3-1/2 5.5

6 Sledge hammer 6 11.5

* Tools set #1: wrench, small 2 x 4 wood, claw hammer

**Tools set #2: 3 Ib hammer, aluminum baseball bat

Ballistics allowed to penetrate the glazing.

5-aa1 Test results

' 5-aa1 Sledge hammer test - Sentry Glas®
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Interlayer Ballistics  Thickness Class achieved
[nm] [mil] 1.0 1.1 1.2 13 1.4 15 2.0 21 22 23 24
Trosifol® PVB w/o 1.52 60 [ ]
w/o 2.28 90 D TG
w & w/o  4.56 180 (X N N N ]
w&w/o 6.84 270 (N N N N
SentryGlas® w/o 1.52 60 [ ]
fonoplast w/o 228 90  emw emm
w & w/o  4.56 180 (N N N N
w/o 6.86 270 G G G G G G G G éad e &>
w/ 6.86 270 N N N N

w/o = without ballistic assault / w = with ballistic assault - bullet allowed to penetrate

Interlayer Thickness Ballistic impact Concentrated assault Forced entry Forced entry Notes
product Sledge protocol

[mm] [mil] 5 shots 20 Bricks 10 Kicks Tools  Tools hammer = time***

7.62 mm 2 min* 3-1/2 min** 6 min

Trosifol® PVB  1.52 60 (] (] N/A

2.28 90 (] GEEED GEED N/A

>2.28 >90 D G G TG 5 min 30 sec

>5.08 >200 e GEEED G G CGEEED @» 11 min 30 sec  Small openings
SentryGlas® 1.52 60 ] GEEED GEED N/A
fonoplast 2.28 90 G GEED GEED oD 2 min

>2.28 >90 D G G GED CGEED @» 11 min 30 sec  Small openings

>5.08 >200 @ GED GED TG @®» 11 min 30 sec  No openings

*2 min tools - a small 5 x 10 cm (2 x 4”), claw hammer and wrench
**3-1/2 min tools - 1.36 kg (3 lb.) hammer and aluminum baseball bat

*** Total test time is 11 min 30 seconds

11
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RGLARY RESISTANCE

BURGLARY RESISTANCE EN356 (AXE TEST -
RESISTANCE AGAINST MANUAL ATTACK)

EN356 P1ATHROUGH P5A

Impact-resistant safety glass provides protection from burglary and vandalism in build-
ings and resists unpremeditated assault on the glazing. The P-A categories defined in
EN 356 cover five groups with ascending protective effect. The test method simulates
heavy projectiles with the following test set-up:

EN356 test set-up

m Steel ball: 4.11 kg (9 lb.) mass, 10 cm (4”) diameter
m | aminated safety glass test size: 900 x 1100 mm (35.4 x 43.3”)

m Test procedure: three steel balls are dropped from the same
height onto an impact triangle. The test is passed if no ball
smashes through the glass.

EN 356 P6B THROUGH P8B

Penetration-resistant testing is conducted using a machine axe that simulates an attack
using a handheld axe weighing 2 kg. The test established the number of strikes required
to produce a 400 x 400 mm hole in a 900 x 1100 mm test specimen. The glazing is initially
impacted with hammer strikes to break the glass before the axe strikes begin. The total
number of hammer and axe strikes count toward the overall number of strikes. The rat-
ing is based on the number of strikes.

Significantly, thinner constructions

are possible with SentryGlas®.

Thin constructions with SentryGlas®
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Level = Total number Total PVB lami- Total SentryGlas®

of strikes nate thickness laminate thickness
[mm] [mm]
P6B 30-50 15 11
P7B 51-70 22.5 11
P8B Over 70 25 16.5

EN356 performance levels by construction

EN 356 Level SentryGlas® ionoplast = SentryGlas® Xtra™ ionomer Trosifol® PVB
Ball Drop Test P1A 3 mm (1/8”) 3 mm (1/8”) 3 mm (1/8”)
0.89 mm (35 mil) 0.76 mm (30 mil) 0.76 mm (0.30 mil)
3 mm (1/8”) 3 mm (1/8”) 3 mm (1/8”) 3 mm
0.76 mm 3 mm
P2A 3 mm (1/8”) 4 mm (5/32”) 4 mm (5/32”)
0.89 mm (35 mil) 1.52 mm (60 mil) 0.76 mm (30 mil)
3 mm (1/8”) 4 mm (5/32”) 4 mm (5/32”)
P3A 4 mm (5/32”) 4 mm (5/32”) 4 mm (5/32”)
1.52 mm (60 mil) 1.52 mm (60 mil) 1.14 mm (45 mil)
4 mm (5/32”) 4 mm (5/32”) 4 mm (5/32”)
P4A 4 mm (5/32”) 4 mm (5/32”)
2.28 mm (90 mil) 1.52 mm (60 mil)
4 mm (5/32”) 4 mm (5/32”)
P5A 4 mm (5/32”) 4 mm (5/32”)
3.04 mm (120 mil) 2.28 mm (90 mil)
4 mm (5/32”) 4 mm (5/32”)
Axe Test P6B 4 mm (5/32”) 4 mm (5/32”) 3 mm (1/8”)
3.04 mm (120 mil) 3.04 mm (120 mil) 1.52 mm (60 mil)
4 mm (5/32”) 4 mm (5/32”) 10 mm (3/8”)
2.28 mm (90 mil)
5 mm (3/16”)
P7B 4 mm (5/32”) 4 mm (5/32”)
3.04 mm (120 mil) 0.76 mm (30 mil)
4 mm (5/32”) 8 mm (5/16”)
0.76 mm (30 mil)
5 mm (3/16”)
0.76 mm (30 mil)
3 mm (1/8”)
P8B 4 mm (5/32”) 4 mm (5/32”) 4 mm (5/32”)
2.28 mm (90 mil) 2.28 mm (90 mil) 0.76 mm (30 mil)
4 mm (5/32”) 4 mm (5/32”) 6 mm (1/4”)
2.28 mm (90 mil) 2.28 mm (90 mil) 0.76 mm (30 mil)
4 mm (5/32”) 4 mm (5/32”) 5 mm (3/16”)
or or 0.76 mm (30 mil)
4 mm (5/32”) 4 mm (5/32”) 6 mm (1/4”)
4.56 mm (180 mil) 4.56 mm (180 mil) 0.76 mm (30 mil)
4 mm (5/32”) 4 mm (5/32”) 4 mm (5/32”)
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BALLISTICS PROTECTION

BULLET RESISTANT

Bullet resistant configurations that comply with two of the EN 1063 standard threat levels are shown below:

European standard EN 1063

BALLISTICS-RESISTANT GLAZING COMPOSITIONS

SentryGlas® Xtra™ (SGX) constructions
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Threat Ammunition Required velocity Composition Thickness Weight Number
level of

[mps] [fps] [mm] [in] [kg/m?] [lbs/ft?] = shots
BR4 NS 0.44 Magnum  430-450 1411-1476 6 mm ('4“) Annealed glass/ 21.3 0.84 41.72 8.5 3

0.9 mm (35 mil) SentryGlas®/

6 mm (%) Annealed glass/

5 mm (3/16“) SentryGlas®/

2.5 mm (3/32“) Annealed glass/

1.52 mm (60 mil) Trosifol® UltraClear/
0.18 mm (7 mil) Trosifol® Spallshield® CPET

BR6NS 7.62 x51 mm 820-840 2690-2755 8 mm (5/16“) Annealed glass/ 39.5 1.55 85.92 17.6 3
(M80) 0.76 (30 mil) mm Trosifol® Clear/
8 mm (5/16*) Annealed glass/
0.76 mm (30 mil) Trosifol® Clear/
8 mm (5/16“) Annealed glass/
0.76 mm (30 mil) Trosifol® Clear/
6 mm (%) Annealed glass/
5 mm (3/16“) SentryGlas®/
2.5 mm (3/32“) Annealed glass/
1.52 mm (60 mil) Trosifol® UltraClear/
0.18 mm (7 mil) Trosifol® Spallshield® CPET

Photo: © Kuraray

Trosifol® Spallshield® CPET impact test

Threat Ammunition

level

Required velocity

[mps]  [fps]

BR4 NS 0.44 Magnum  430-450 1411-1476

BR6 NS 7.62 mm
X 51 mm
(M80)

BR6 NS 7.62 mm
X 51 mm
(M80)

820-840 2690-2755

820-840 2690-2755

Composition Thickness Weight

[mm] [in] [ke/m?] [Ibs/ft?]

6 mm (%) Annealed glass/ 21.3 0.84 41.72 8.5
0.9 mm (35 mil) SentryGlas® Xtra™/

6 mm (%4“) Annealed glass/

5 mm (3/16“) SentryGlas® Xtra™/

2.5 mm (3/32“) Annealed glass/

1.52 mm (60 mil) Trosifol® UltraClear/

0.18 mm (7 mil) Trosifol® Spallshield® CPET

8 mm (5/16“) Annealed glass/ 41.4 1.63 87.39 17.9
0.9 mm (35 mil) SentryGlas® Xtra™/

8 mm (5/16*) Annealed glass/

0.9 mm (35 mil) SentryGlas® Xtra™/

8 mm (5/16“) Annealed glass/

0.9 mm (35 mil) SentryGlas® Xtra™/

6 mm ("4“) Annealed glass/

5 mm (3/16“) SentryGlas® Xtra™/

2.5 mm (3/32“) Annealed glass/

1.52 mm (60 mil) Trosifol® UltraClear/
0.18 mm (7 mil) Trosifol® Spallshield® CPET

8 mm (5/16“) Annealed glass/ 39.5 1.55 85.92 17.6
0.76 mm (30 mil) Trosifol® PVB/

8 mm (5/16“) Annealed glass/

0.76 mm (30 mil) Trosifol® PVB/

8 mm (5/16“) Annealed glass/

0.76 mm (30 mil) Trosifol® PVB/

6 mm (1/4“) Annealed glass/

5 mm ( 3/16“) SentryGlas® Xtra™/

2.5 mm (3/32“) Annealed glass/

1.52 mm (60 mil) Trosifol® UltraClear/
0.18 mm (7 mil) Trosifol® Spallshield® CPET
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Bullet resistant configurations that have been test- Bullet resistant configurations that comply with sever-

BALLISTICS-RESISTANT GLAZING COMPOSITIONS BALLISTICS-RESISTANT GLAZING COMPOSITIONS

ed and found to comply with commonly specified al of the NIJ Standard threat levels are shown below:
Indoor UL Standard threat levels are shown below:

Indoor UL 752 Standard for Bullet Resisting Equipment NIJ 0108.01 Ballistic Protective Glazing Materials
Threat Ammunition Nominal Required velocity = Composition Thickness  Weight Number Threat Ammunition Nominal Required velocity = Composition Thickness  Weight Number
level bullet mass of level bullet mass of
[g] [grains] [mps] [fps] [mm] [in] [kg/m?] [lbs/ft?] shots [g] [grains] [mps] [fps] [mm] [in] [kg/m?] [Ibs/ft?] shots
1 9 mm full 8.0 124 358-394 1175-1293 6 mm (%“) Annealed glass/ 21.6 0.85 44.24 9.1 3 | .22 long rifle 2.6 40 320+12 1050+40 3 mm (%“) Annealed glass/ 11.6 0.46 19.92 4.1 5
metal copper 0.9 mm (35 mil) SentryGlas®/ high velocity 5 mm (3/16“) SentryGlas®/
jacket with 6 mm (%) Annealed glass/ lead 2.5 mm (3/32“) Annealed glass/
lead core d 4.5 mm (177 mil) SentryGlas®/ 0.76 mm (30 mil) Trosifol® UltraClear/
i 3 mm (%) Annealed glass/ .38 special 10.2 158 259+15 85050  0.18 mm (7 mil) Trosifol® Spallshield® CPET
0.76 mm (30 mil) Trosifol® UltraClear/ round nose lead
: 0.18 mm (7 mil) Trosifol® Spallshield® CPET
1I-A .357 Magnum 10.2 158 328115 1250+50 4 mm (5/32“) Annealed glass/ 18 0.71  33.5 6.9 5
2 .357 Maghum  10.2 158 381-419 1250-1375 3 mm (%) Annealed glass/ 22.4 0.88 44.78 9.17 3 jacketed soft 0.9 mm (35 mil) SentryGlas®/
jacketed lead 0.9 mm (35 mil) SentryGlas®/ point 4 mm (5/32) Annealed glass/
soft point 5 mm (3/16“) Annealed glass/ 5 mm (3/16“) SentryGlas®/
0.9 mm (35 mil) SentryGlas®/ 9 mm full 8.0 124 332+12 109040 2.5 mm (3/32“) Annealed glass/
5 mm (3/16“) Annealed glass/ metal jacket 1.52 mm (60 mil) Trosifol® UltraClear/
4.5 mm (177 mil) SentryGlas®/ 0.18 mm (7 mil) Trosifol® Spallshield® CPET
3 mm (%) Annealed glass/
0.76 mm (30 mil) Trosifol® UltraClear/ I .357 Magnum 10.2 158 425+15 1395+50 4 mm (5/32“) Annealed glass/ 18 0.71  33.5 6.9 5
0.18 mm (7 mil) Trosifol® Spallshield® CPET jacketed soft 0.9 mm (35 mil) SentryGlas®/
point 4 mm (5/32) Annealed glass/
3 .44 Magnum, 15.6 240 411-441 1350-447 4 mm (°/32%) Annealed glass/ 25.4 1.00 52.20 10.7 3 5 mm (3/16“) SentryGlas®/
lead semi- 0.9 mm(35 mil) SentryGlas®/ 9 mm full 8.0 124 358+12 117540 2.5 mm (3/32“) Annealed glass/
wadcutter 6 mm (%) Annealed glass/ metal jacket 1.52 mm (60 mil) Trosifol® UltraClear/
gas checked 0.9 mm (35 mil) SentryGlas®/ 0.18 mm (7 mil) Trosifol® Spallshield® CPET
6 mm (%) Annealed glass/
4.5 mm (177 mil) SentryGlas®/ I1-A .44 Magnum 15.5 240 42615 140050 6 mm (%“) Annealed glass/ 21.4 0.84 42.2 8.6 5
3 mm (%) Annealed glass/ lead semi- 0.9 mm (35 mil) SentryGlas®/
0.76 mm (30 mil) Trosifol® UltraClear/ wadcutter 6 mm (%) Annealed glass/
0.18 mm (7 mil) Trosifol® Spallshield® CPET gas checked 5 mm (3/16“) SentryGlas®/
2.5 mm (3/32“) Annealed glass/
4 .30-60 caliber 11.7 180 774-852 2540-2794 8 mm (5/16“) Annealed glass/ 36.4 1.43 79.63 16.3 1 9 mm full 8.0 124 42615 1400+50 1.52 mm (60 mil) Trosifol® UltraClear/
rifle lead core 0.76 mm (30 mil) Trosifol® Clear/ metal jacket 0.18 mm (7 mil) Trosifol® Spallshield® CPET
soft point 10 mm (%“) Annealed glass/
0.76 mm (30 mil) Trosifol® Clear/ ] 7.62 mm 9.7 150 838+50 275050 2.5 mm (3/32“) Annealed glass/ 37.9 1.49 81.2 16.63 5
8 mm (5/16“) Annealed glass/ (.308 Winchester) 0.76 mm (30 mil) Trosifol® Clear/
5 mm (3/16*) SentryGlas®/ full metal 8 mm (5/16*) Annealed glass/
3 mm (%) Annealed glass/ jacket 0.76 (30 mil) mm Trosifol® Clear/
0.76 mm (30 mil) Trosifol® UltraClear/ 10 mm (%“) Annealed glass/
0.18 mm (7 mil) Trosifol® Spallshield® CPET 0.76 (30 mil) mm Trosifol® Clear/
8 mm (5/16“) Annealed glass/
5 7.62 mm rifle 9.7 150 838-922 2750-3025 8 mm (5/16“) Annealed glass/ 36.2 1.43 78.67 16.1 1 5 mm (3/16“) SentryGlas®/
lead core 0.76 mm (30 mil) Trosifol® Clear/ 2.5 mm (3/32) Annealed glass/
full metal 10 mm (3“) Annealed glass/ 1.52 mm (60 mil) Trosifol® UltraClear/
copper jacket, 0.76 mm (30 mil) Trosifol® Clear/ 0.18 mm (7 mil) Trosifol® Spallshield® CPET
military ball 8 mm (5/16“) Annealed glass/ —

5 mm (3/16“) SentryGlas®/
3 mm (%) Annealed glass/
0.76 mm (30 mil) Trosifol® UltraClear/
— 0.18 mm (7 mil) Trosifol® Spallshield® CPET

6 9 mm full 8.0 124 427-469 1400-1540 8 mm (5/16“) Annealed glass/ 36.5 1.44 79.42 16.3 5 E
metal copper 0.76 mm (30 mil) Trosifol® Clear/
jacket with 10 mm (3“) Annealed glass/
lead core 0.76 mm (30 mil) Trosifol® Clear/

8 mm (3/16“) Annealed glass/

5 mm (3/16“) SentryGlas®/

3 mm (%) Annealed glass/

0.76 mm (30 mil) Trosifol® UltraClear/

16 0.18 mm (7 mil) Trosifol® Spallshield® CPET

kubicka/shutterstock.com
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HAVIORAL HEALTH - PSYCHIATRIC HOSPITALS

BEHAVIORAL HEALTH -
PSYCHIATRIC HOSPITALS

Behavioral health care facilities must minimize risk to patient safety while maintaining a
caring and nurturing atmosphere. To ensure safety, behavioral health facilities must
meet accreditation standards. Risk is determined by several factors such as population
served, patient supervision, and ability of staff to intervene. Risk can vary throughout
parts of the building and patient access to objects. High risk areas are seclusion rooms,
bedrooms and comfort spaces.

American Architectural Manufacturers Associa-
tion (AAMA) 501.8, standard test method for
determination of resistance to human impact of

window systems intended for use in psychiatric
applications.

Test method

m This test assumes a patient is running into a window or
strikes or throws an object against it. The energy must
be transferred to the hardware, frames and substrates.

® Human impact can impart as much as 2.7 kJ (2,000 ft - lbs.)
of energy based on shoulder impact of 90.7 kg (200 lbs.)
person moving at 7.62 m (25 ft. /sec)

m Test requires a 90.7 kg (200 lbs.) dropped from 3 meters
(10 feet)

m Pass criteria: the impact test load has not breeched or
penetrated the inner most glazing layer. The inner most
glazing remains held in place within the window frame

Construction that meets this requirement

18

Interior glass of IGU

4 mm (5/32”) heat strengthen glass
2.28 mm (90 mil) SentryGlas®

4 mm (5/32”) heat strengthen glass

0.15 mm (6 mil) spall protective layer (occupant side)

: © Mike_shots/shutterstock.com
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United States Department of State (DOS)
approvals

m Certified SentryGlas® interlayers for SD-STD-01.01 for forced entry
(FE) and ballistics resistance (BR) for US Embassies in 2010

m |n 2020, SentryGlas® Xtra™ (SGX™) was certified for use in forced entry
(FE) and ballistics (BR) for US embassies. SentryGlas® Xtra™ provides
improved optical performance in thicker constructions.

m Physical delamination of GCP products is a phenomenon that has been
well-documented... The Bureau of Diplomatic Security remains enthu-
siastic about the use of SentryGlas laminated glazing systems as a
viable alternative to GCP systems. Adopting SG laminates will result in
reduced life cycle costs because this product will not delaminate.

Exterior/Threat Face

Construction

13 mm (0.5”) tempered glass
4.57 mm (180 mil) SentryGlas®

13 mm (0.5”) tempered glass

6 mm (0.25”) air gap

The following pass SD-STD-01.01 Rev G (amended) certification for

15 minute FE and Rifle BR.

DOS layups

6 mm (0.25”) heat strengthened
4.57 mm (180 mil) SentryGlas®
6 mm (0.25”) heat strengthened

0.20 mm (8 mil) shatter resistant window film
(daylight or edge-to edge application)

Interior/Protected Face

DOS layup 2

6 mm (%”) annealed glass

DOS layup 3

6 mm (%”) annealed glass

DOS layup 4

12 mm (%2”) annealed glass

2.53 mm (0.1 inch) SGX™

2.53 mm (0.1 inch) SGX™

5 mm (0.2%) SGX™

6 mm (%”) annealed glass

6 mm (%”) annealed glass

12 mm (%2”) annealed glass

2.53 mm (0.1 inch) SGX™

2.53 mm (0.1 inch) SGX™

12 mm (%2”) air gap

6 mm (") annealed glass

6 mm (%”) annealed glass

6 mm (%4”) heat str glass

12 mm (%2”) air gap

12 mm (2”) air gap

5 mm (0.2%) SGX™

6 mm (%”) heat str glass

6 mm (%”) annealed glass

6 mm (%4”) heat str glass

2.53 mm (0.1 inch) SGX™

2.53 mm (0.1 inch) SGX™

0.635 mm (0.025”) TPU

6 mm (%”) heat str glass

6 mm (%”) annealed glass

Spall protective layer

2.53 mm (0.1 inch) SGX™

2.53 mm (0.1 inch) SGX™

6 mm (%”) heat str glass

6 mm (%”) annealed glass

0.635 mm (0.025”) adhesive layer

0.635 mm (0.025”) TPU

Spall protective layer

Spall protective layer
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For further information on products of Kurara:
You can find further information on our

Kuraray America,
PVB Division
Wells Far

, Otemachi
iyoda-Ku, Tokyo, 100-8115
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