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Combining Kuraray Products in
Ballistics-Resistant Laminates

SentryGlas® ionoplast interlayers, Butacite®
PVB interlayers and Spallshield® composites
are used in a variety of architectural and
automotive applications where resistance to
bullet penetration and spall is desirable. When
properly designed and manufactured, glass
laminates made with these interlayer products
can meet ballistics-resistance test standards in
constructions that are lighter-weight, thinner
and more durable than traditional all-glass and
glass-clad polycarbonate alternatives.

Several test methods exist for assessing the ballistics
resistance of glazing materials. This bulletin lists
selected performance levels from three of the most
frequently referenced test standards, where tests
have been performed showing that Kuraray Glass
Laminating Solutions products can be used in well-
constructed laminates to help achieve the desired
level of ballistics resistance.

For each tested construction, the glass laminate
design is provided so that you can consider a
suitable glass thickness and laminate configuration
with which to conduct your own similar testing.

Test Standards Covered in this
Bulletin

® Underwriter’s Laboratories (UL) 752 Indoor
Standard for Bullet Resisting Equipment

National Institute of Justice-NIJ 0108.01
Ballistic Resistant Protective Materials

EN 1063 Glass in Building: Security Glazing,
Testing and Classification of Resistance
Against Bullet Attack
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Bullet resistant configurations that have been tested and found to comply with commonly specified Indoor UL Standard threat
levels are shown below:
Indoor UL 752 Standard for Bullet Resisting Equipment

Nominal Required Thickness Weight Number
Ammunition  Bullet Mass, Velocity Composition mm kg/m? of

g (grains) mps (fps) (Inches) (lbs/ft?) shots

6 mm (%") Annealed Glass/

9 mm Full Metal 0.9 mm (35 mil) SentryGlas®/

358 - 394 6 mm (%") Annealed Glass/ 21.6 44.24
1 vcv?t?]pl_e;afja'é';‘ig 8.0(124) (4175 -1293) 4.5 mm (177 mil) SentryGlas®/ (0.85) 9.1) 3
3 mm (") Annealed Glass/
0.94 mm (37 mil) Spallshield®
3 mm (%") Annealed Glass/
0.9 mm (35 mil) SentryGlas®/
o107 LS 381 - 419 g om (3/(1:;;) Aq?esalef GGllass;/ 22.4 44.78
- .9 mm mil) SentryGlas . o
2 Ja‘g';?tti%i';ﬁad 10.2(158) 4250 -1375)  5mm (/") Annealed Glass/ 0.88)  (9.17) .
4.5 mm (177 mil) SentryGlas®/
3 mm (%") Annealed Glass/
0.94 mm (37 mil) Spallshield®
4 mm (°/32") Annealed Glass/
0.9 mm(35 mil) SentryGlas®/
.44 Magnum, 6 mm (%") Annealed Glass/
3 Lead Semi- 15.6 (240) 411 - 441 0.9 mm (35 mil) SentryGlas®/ 25.4 52.20 3
Wadcutter Gas : (1350 - 1447) 6 mm (") Annealed Glass/ (1.00) (10.7)
Checked 4.5 mm (177 mil) SentryGlas®/
3 mm (") Annealed Glass/
0.94 mm (37 mil) Spallshield®
8 mm (°/16") Annealed Glass/
0.76 mm (30 mil) Butacite®/
. 10 mm (3%") Annealed Glass/
4 Fiff?:’l?egjl‘&er; 1.7 (180) 774-852  0.76 mm (30 mil) Butacite®/ 36.4 79.63 1
Soft Point : (2540 - 2794) 8 mm (°/16") Annealed Glass/ (1.43) (16.3)
5 mm (3/16") SentryGlas®/
3 mm (¥&") Annealed Glass/
0.94 mm (37 mil) Spallshield®
8 mm (°/16") Annealed Glass/
- 0.76 mm (30 mil) Butacite®/
Zégé ?;?eR::Tﬁ 10 mm (38") Annealed Glass/
5 Metal Copper 9.7 (150) 838 - 922 0.76 mm (30 mil) Butacite®/ 36.2 78.67 1
Jacket, Military : (2750 - 3025) 8 mm (°/16") Annealed Glass/ (1.43) (16.1)
B’all 5 mm (3/16") SentryGlas®/
3 mm (%") Annealed Glass/
0.94 mm (37 mil) Spallshield®
8 mm (°/16")Annealed Glass/
0.76 mm (30 mil) Butacite®/
9 mm Full Metal 10 mm (3%") Annealed Glass/
6 Copper Jacket 8.0 (124) 427 - 469 0.76 mm (30 mil) Butacite®/ 36.5 79.42 5
. (1400 - 1540) 8 mm (°/16") Annealed Glass/ (1.44) (16.3)

wilih e Core 5 mm (3/16") SentryGlas®/

3 mm (") Annealed Glass/
0.94 mm (37 mil) Spallshield®
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Bullet resistant configurations that comply with several of the NIJ Standard threat levels are shown below:

NIJ 0108.01 Ballistic Protective Glazing Materials

Threat Nominal Required Thickness Weight Number
Level Ammunition  Bullet Mass, Velocity Composition mm kg/m? of
d (grains) mps (fps) (Inches) (Ibs/ft?) shots
.22 Long Rifle 320 + 12
H‘ghl_‘é‘;l(;’c‘ty 2.6 (40) (1050 +40) 3 mm (%") Annealed Glass/
| 5 mm (3/16") SentryGlas®/ 11.6 19.92 5
38 Special 2.5 mm (3/32") Annealed Glass/ (0.46) (4.1)
Round Nose 10.2 (158) 259 + 15 0.94 mm (37 mil) Spallshield®
Lead (850 + 50)
.357 Magnum 381 + 15 o
10.2 (158) Z 4 mm (3/32") Annealed Glass/
Jacksgie:tSoft (1250 + 50) 1 mm (39 mil) SentryGlas®/
A 4 mm (3/32") Annealed Glass/ 18 33.5 5
5 mm (3/16") SentryGlas®/ (0.71) (6.9)
9 mm Full 332+ 12 2.5mm (/") Apnealed E.lassé
Metal Jacket 8.0 (124) (1090 + 40) 1.7 mm (67 mil) Spallshield
jziz;ehfzgr;%rpt 425 +15 4 mm (°/32") Annealed Glass/
Point 10.2 (158) (1395 + 50) 1 mm (39 mil) SentryGlas®/
I 4 mm (3/32") Annealed Glass/ 18 33.5 5
5 mm (3/16") SentryGlas®/ (0.71) (6.9)
9 mm Full 8.0 (124) 358 + 12 2.5 mm (3/3") Annealed Glass/
) e
Metal Jacket (1175 + 40) 1.7 mm (67 mil) Spallshield
f:a'g"asge':;’:" 15.5 (240) 426 +15 6 mm (%) Annealed Glass/
ki B (1400 + 50) 1 mm (39 mil) SentryGlas®/
HI-A Checked 6 mm (%4") Annealed Glass/ 21.4 42.2 5
5 mm (3/16") SentryGlas®/ (0.84) (8.6)
9 mm Full 426 + 15 2.5 mm (/") Annealed G}ass{ﬁ
Metal Jacket 8.0 (124) (1400 + 50) 1.7 mm (67 mil) Spallshield
2.5 mm (3/32") Annealed Glass/
0.76 mm (30 mil) Butacite®/
8 mm (°/16") Annealed Glass/
7.62 mm (.308 0.76 (30 mil) mm Butacite®/
I Winchester) 9.7 (150) 838 + 15 10 mm (35") Annealed Glass/ 37.9 81.2 5
Full Metal ’ (2750 + 50) 0.76 (30 mil) mm Butacite®/ (1.49) (16.63)
Jacket 8 mm (°/16") Annealed Glass/

5 mm (3/16") SentryGlas®/
2.5 mm (3/32") Annealed Glass/
1.7 mm (67 mil) Spallshield®
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Bullet resistant configurations that comply with two of the EN 1063 Standard threat levels are shown below:

European Standard EN 1063

Thickness Number
in mm

(Inches)

Required Weight
Velocity

mps (fps)

kg/m? of

Ammunition Composition (Ibs/ft?) shots

6 mm (%") Annealed Glass/

1 mm (39 mil) SentryGlas®/

6 mm (%") Annealed Glass/ 21.3 41.72
5 mm (3/1¢") SentryGlas®/ (0.84) (8.5)
2.5 mm (3/32") Annealed Glass/

1.7 mm (67 mil) Spallshield®

430 - 450

BR 4 .44 Magnum (1411 - 1476)

8 mm (°/16") Annealed Glass/

0.76 (30 mil) mm Butacite®/

8 mm (°/16") Annealed Glass/

0.76 mm (30 mil) Butacite®/

8 mm (°/16") Annealed Glass/ 39.5
0.76 mm (30 mil) Butacite®/ (1.55)
6 mm (%") Annealed Glass/

5 mm (3/16") SentryGlas®/

2.5 mm (3/32") Annealed Glass/

1.7 mm (67 mil) Spallshield®

85.92
(17.6)

7.62 x 51 mm
(M80)

820 - 840

e (2690 - 2755)

REGIONAL CONTACT CENTERS

Kuraray Co., LTD
Ote Center Bldg.

Kuraray Americas, Inc.
2625 Bay Area Blvd. #600

For further information
about SentryGlas®, please visit

www.sentryglas.com

1-1-3, Otemachi
Chiyoda-ku, Tokyo,
100-8115, Japan
Phone: +81 3 6701 1508

Houston TX 77058, USA
Phone: +1.800.423.9762

Kuraray Mexico S.de R.L. de C.V.
Homero 206, Polanco V seccion,
cp 11570,

Mexico City, Mexico

Phone: +52 55 5722 1043

Kuraray Europe GmbH

Glass Laminating Solutions
Philipp-Reis-Str. 4

65795 Hattersheim, Germany
Phone: +49 (0) 69 30585300
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SentryGlas® is a registered trademark of E. |. du Pont de Nemours and Company or its affiliates for its brand of interlayers. It is used under
license by Kuraray. Spallshield® and Butacite® are registered trademarks of Kuraray.

The information provided herein corresponds to our knowledge on the subject at the date of its publication. This information may be subject
to revision as new knowledge and experience becomes available. The data provided fall within the normal range of product properties and
relate only to the specific material designated; these data may not be valid for such material used in combination with any other materials
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 specific material for your particular purposes. Since Kuraray cannot anticipate all variations in actual end-use conditions,
Kuraray make no warranties and assume no liability 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. Document Ref. GLS-TECBU-2014-07



