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SAINT-GOBAIN PERFORMANCE CERAMICS & REFRACTORIES

PROTECTIVE
CERAMIC MATERIALS

MAXIMUM PROTECTION - MINIMUM WEIGHT
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VALUE PROPOSITION TAILOR-MADE
MATERIALS & SOLUTIONS

BALLISTIC PROTECTION

Saint-Gobain Performance Ceramics & Refractories is a global leader in supporting composite armor systems,
offering unparalleled design flexibility with the most innovative and consistent ceramics on the market. Our
high-performance, lightweight ceramic materials are designed for the utmost performance in modern ballistic
protection.

Advanced silicon carbide and boron carbide materials have been instrumental in protecting military, law
enforcement and security professionals for over 50 years. We continue to develop and produce industry-
leading protective materials today, supplying ceramic armor to governments and agencies for military and law
enforcement personnel globally.

Benefit from these advantages:

. Custom engineering to customer specifications . Robust export compliance
e Co-development options . Rapid prototyping
. Consistent high-quality manufacturing . Global R&D resources

. Extensive worldwide capacity

OUR MATERIALS DELIVER VALUE

With over 125 years of experience with silicon carbide (SiC), today we leverage production capability in North
America, Europe and Asia to support customers globally. Our material capabilities include:

e Sintered SiC * BondedSiC
* Sintered SiC-B,C * Hot pressed B,C

We provide protective ceramic materials designed to meet your needs:

E SAFETY f CUSTOM DESIGN
@ PERFORMANCE QUALITY




MULTIPLE

SHAPES
BODY PROTECTION AURILAEILE

The core competence of Saint-Gobain Performance Ceramics & Refractories is the synthesis of expertise and
leading production technology that reduce weight and improve reliability, safety & comfort.

Our high performance ceramic solutions increase the ballistic performance for personnel protection. Our
leading production technology allows us to flexibly supply both prototype samples and large series-production
quantities.
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SHIELD TORSO PLATE

Forceram® Hexoloy®

Forceram®

WAIST PLATE SIDE PLATE
- Hexoloy® Hexoloy®
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LOWER BODY PROTECTION

Hexoloy®

Forceram®

100%

QUALITY
TORSO PLATES ASSERANCE

Saint-Gobain Performance Ceramics & Refractories’ torso plates offer superior protection performance in a range
of scenarios. Multi and single curve plates are available to accommodate a wide range of current military and law

BENEFITS

@ Superiour single & multi-shot protection
(o]

enforcement designs.

_Jl>|<:: Net shape components

ﬁ High hardness

J Co-development options

F For more |
. T . N / Ceramic-based inserts are able to meet the standards of higher safety
. information _©_

please visit our
website.

classes, like Military, NIJ and Special Threat specifications and standards.




PROTOTYPES
&

LARGE-VOLUME

VEHICLE ARMOR AL A

High-performance, lightweight ceramic materials from
Saint-Gobain Performance Ceramics & Refractories are designed
to offer protection in extreme scenarios.

Panels are designed from a variety of shapes, including BENEEITS

hexagons, squares and rectangles. Our forming capabilities

ensure a suitable solution is available for any need, including
unigue machined tiles that accommodate complex shapes, holes @ Outstanding multi-shot
and angles. protection

.{>|<Z Net shape components

VEHICLE MOSAIC TILES {} Complex, highly machined
' % parts

Hexoloy®

The mosaic-like structure of ceramic tiles for each
part of the vehicle made of specialized elements

gives protection systems the special ability to stop

multiple threats.

FLOOR & SIDE PANELS

Forceram®

Panel kits and large panels available with

20" x 20" capacity.




AIRCRAFT

AIRCRAFT ARMOR

Saint-Gobain Performance Ceramics & Refractories' silicon BENEFITS: HEXOLOY® & NORBIDE®
carbide and boron carbide ceramic tile armor assemblies

protect fixed-wing and rotary-wing aircraft. All AC-130U
gunships incorporate Hexoloy® SA sintered silicon carbide tiles. icyio Excellent multi-hit protection
Our application engineers are available to assist you with DK‘; Kitting & assemblies available
your technical project in designing cost effective high
performing products that will meet your need now and /2 Lightweight

L

in the future.

AIRCRAFT MOSAIC TILES
FLOOR & SIDE PANELS

Hexoloy®
Norbide®

SEATS

Forceram®

CUSTOM DESIGNED, CO-DEVELOPED AND MANUFACTURED
FOR PROTECTING GOVERNMENTS AND AGENCIES FOR
MILITARY AND LAW ENFORCEMENT

Visit our website
and contact us

today.




OUR MATERIALS

DISCOVER OUR ENTIRE PRODUCT RANGE

Saint-Gobain Performance Ceramics & Refractories’ extensive portfolio of ceramic materials is available in all shapes and
sizes, which meet or exceed Military NIJ and Special Threat specifications.

Areal Density vs. Ceramic Thickness

12 /

Diverse Diverse
size & shape size & shape Industry- . . . . .
L L . oL Light Weight Light Weight Lightest
capability capability leading Multi-Hit Multi-Hit Multi-Hit Weight
performance
Multi-Hit Multi-Hit
Bonded Bonded Sintered Sintered Sintered Sintered Hot Pressed
SiC SiC SiC SiC Sic-5,€ SiC-B,C B,C
_ 1,100 1,200 2,500 2,500 2,300 2,300 2,800
_ 125 160 380 410 320 300 425
_ 240 250 430 w10 320 300 440

GLOSSARY OF TERMS

Ceramics Inorganic, non-metallic materials
// Sintered High-temperature (usually >2500°F/1400°C) bonding of
10 powder into a solid form without melting
[TH sic Silicon Carbide, a ceramic compound of elements silicon (Si)
& and carbon (C)
= 8
"ﬁ BC Boron Carbide, a ceramic compound of elements boron (B)
S 4 and carbon (C)
8 6
© . Method of sintering silicon carbide with the assistance of other
]
E Bonded siC material additives
4 . e
Density Mass of material divided by volume
2 Hardness Ability to withstand wear before permanent damage is done

015 0.25 035 045 0.55 0.65 0.75

Ceramic Thickness, in

SA/CG SB70 Forceram SB50

The above graphic is offered as a comparison of the weights
of our ceramic materials

]

Flexual Strength

Resistance to deformation and breaking when a
bending force is applied

Elastic Modulus

Measure of non-permanent deformation when force is applied

Fracture Toughness

Amount of energy (not force) that can be absorbed
before breaking



Derwent Top 100
Global Innovator
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SAINT-GOBAIN 2022

il 1in 4products 168.000+ sales of .
%59 did not exist 5 years ago employees € 51.2 billion

represented in _27%

75 {f\\ carbon emissions e 8

countries C02 reduction e 207 onscope 2 main R&D centres
OUR MISSION OUR PURPOSE

Saint-Gobain designs, manufactures and distributes MAKING THE WORLD A BETTER HOME.

materials and solutions which are key ingredients in
the well-being of each of us and the future of all.

e R WA ol B & s T P
WE ARE COMMITTED TO BEING CARBON FREE BY 2050.

SAINT-GOBAIN

PERFORMANCE CERAMICS & REFRACTORIES

OUR MISSION

To design, develop and supply solutions and services for extreme operating industrial conditions. Our engineered
ceramics and refractory products are manufactured to the highest industrial standards and deliver enhanced
performance while minimizing environmental impact.

PIONEERING CERAMIC SOLUTIONS FOR EXTREME INDUSTRIAL APPLICATIONS AND A GREENER WORLD.




OUR GLOBAL PRESENCE

CONTACT US

USA

Niagara Falls
+1716 278 6233
Worcester
+1508 795 5264

MIDDLE EAST & AFRICA

Dubai (UAE)
+971 4 8011 800

NORTHBORO
USA

EUROPE

Castelldn (Spain)

+34 9647 303 90

Corsico (Mi), (ltaly)

+39 0244 851

Prague (Czech Republic)
+42 0725174 478
Rainford (United Kindom)
+44 1744 882 941
Rédental (Germany)

+49 9563 724 307

RAINFORD
UNITED KINGDOM

9 Plant 9 R&D Center 'S;Ies Office

INDIA

j\IAGOYA
JAPAN

ELBOURNE
USTRALIA %

¥
’ s

JAPAN

Bangalore

+ 912676 612 085
Halol

+ 912676 612 085

PACIFIC

Melbourne (Australia)
+61 394 745 940

For more information: www.ceramicsrefractories.saint-gobain.com

ceramics.refractories@saint-gobain.com

ﬂﬂ www.linkedin.com/company/saint-gobain-performance-ceramics-refractories

Follow us on:

The information contained in this document is believed to be accurate and reliable but is
provided without guarantee or warranty on the part of Saint-Gobain Performance Ceramics &
Refractories. Process parameters and requirements can impact typical values and test methods.
Further, nothing presented herein should be interpreted as an authorization or inducement

to practice any patented invention without an appropriate license. Saint-Gobain Performance

Nagoya
+81 5619 708 08

CHINA
Dengfeng
+86 216489 999 3

Shanghai
+86 1811633 835 7

ASIA
Seoul (Korea)

+82 2370 693 34

Ceramics & Refractories Terms and Conditions apply to all purchases.
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