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Composites

S-2 Glass® Zentrone VeTronm™
Assembled Yarns Direct Rovings Direct Rovings
Epoxy sized Epoxy sized Vinyl Ester sized

High-Strength Solutions to your Toughest Reinforcement Challenges

933 S-2 Glass® yarns and assembled roving by \Y) agy
Zentron: Direct pulled epoxy sized S Glass
Vetron: Direct pulled vinyl ester sized S Glass

Resin Compatibility Processes
- Polyamide - BMI - Weaving
- Phenolic - Cyanate Ester - Braiding
- Polyimide - Epoxy - Knitting

- PEl, PEEK, PAI,LCP - Vinyl Ester

Product Application
AGY’s S 2 Glass yarn is designed to be used in recreation, aerospace and defense
applications such as:

e Aircraft Cargo Liners e Helicopter Blades

¢ Aircraft Flooring e High Temperature Filtration
¢ Aircraft Wings e High Temperature Insulation
e Archery Bows e Pressure Vessels

o Ballistic Armor e Radomes

o Bathroom Fixtures e Sails

¢ Boats / High Performance e Skis/Snowboards

o Composite Structures ¢ Stove Element Insulation

o Defense e Surfboards

e Fuel Tanks e Timing Belts

¢ Golf Shafts e Wire Insulation

Product Solutions

High-performance S Glass fibers offer a unique combination of properties:
Strength, impact resistance, stiffness, temperature resistance, fatigue resistance
and radar transparency. Compared with other reinforcing materials, S Glass
fiber laminates weigh less than conventional E-glass fiber laminates and may
deliver better cost performance than aramid or carbon. In addition, these yarns
meet the requirements of MIL-Y-1140H specifications.
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S-2 Glass®

Features:

Extremely high stiffness S-2 Glass® fiber
offers significantly more strength than
conventional glass fiber: 85% more tensile
strength in resin impregnated resins

Better fiber toughness, modulus of
resilience and Impact deformation than
conventional glass fiber.

Softening point: 1056°C (1932°F)
Annealing point: 816°C (1500°F) Strain
point: 766°C (1410°F)

Enhanced stiffness.

Excellent tolerance to damage
accumulation

S-2 Glass® fibers deliver 20% reduction in
dieletric constant over E-glass fibers.

Long shelf-life, good machinability and
excellent durability.

Quick wet-out (penetration of resin into
strand).

Performs well in certain modified epoxy
resin systems Where high strength and
improved hot/wet tensile strength
retention are important.

S-2 Glass® fibers facilitate co-mingling
and hybridization with other reinforcement
or thermoplastic fibers, including carbon
fibers.

The 933 sizing is stable at processing
temperatures of 670°F and above.

\) agy

Benefits:

Consistent high performance for reliable
and durable finished parts.

Improved impact capabilities to finished
parts and higher composite durability and
damage tolerance.

Greater fiber tensile strength and stability
at elevated temperatures in thermoset and
hermoplastic applications.

Delivers 25% more linear-elastic stiffness
than conventional Glass fiber.

The ability of composite parts to withstand
high levels of tension

And flexural fatigue without catastrophic
failure.

Radar transparency
Consistent performance and reliability
Faster, more efficient processing

Improved epoxy performance.

Improvements in impact resistance and
damage tolerance, as well as material cost
reduction

Facilitates molding with high temperature
thermoplastic matrices, yielding
exceptional laminate mechanical
properties
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Advanced Materials
Solutions for Demanding Applications

Typical Fiber Properties
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Property (test standardy 82 GassFibar* EGlass K-4% Bramid ASA Carbom
Physical grdern? Ibin gmiem? I i grndern® Ibfir graorn? Ik i
Demsity (ASTM-Ca62) 245 -240 0089 -00B0 255 -2EE O0EE-0083 L4 0052 13 0065
Hardniess (Moh's scale) 51 BE MNiA BiA
Mschanical -
Impragnated Strand WFa Ksi MFPa Ksi IPa Ksi IPa Ksi
Tenzil stremgth (ASTM 022433
at 20 (TEF) J650 - 4280 530 -620 18502680 E70-580 o00-300 420-52% S100-57 450-550
Creep, % of ratel strain
{ASTM D200
at 508 of stremgth, 100000 hrs 0-3% 0-5% 10 - 50 -2k
Machanical - Single Filament WFa Ksi MFPa Ksi N M
Tenzil stremgth (ASTM D210L)
at - 1800 (-310°F) 82 1200 5310 !
at 20 (TEF) 4580 - 4830 68k -TO0 ME0- 870 BOO-EED
at 5 1°C (TOFF) 70 I 2830 &
al EBEC (1000°F) 2410 agp 1720 0
GPa Msi GPa Msi GPa i GPa Msi
Tersike Modulus
of elasteity (ASTM D200}
at 2550 (T2'F) BE-0 125-13 BE -T2 10-10% 124 -131 18- 18 -5 -
at BEETC (1000°F) & 128 i1 1E
Stramn to failure (ASTM D2L0L) Ed-EE% 45 -49% 25 -20% 15-16%
MPa Ksi MPa Esi MPa Ksi MPa Ksi
Toughress (ASTM DE10L) 83-9 12-13 62-89 f@-10 45-E6 -8 E-41 5-6
Motsior= Ragain (ASTM D10 0¥ i 5E% %
Optical
Rlefractre irdex,
ESRLE rm (ol urrameersin ) 15M- 153 LE4T - LEER 16-20 Nia

+ Anrealed Bulk Glass PToparties by Sonic Resonance st 50°C (A6°F) for 5-2 (iass Tber.

Polszon’s Ratio
Bullk DEnsity

Woung's Modulus
Shagr Modulus

15,8 M1
B.E3 ME)

From; AGY LIT-2004-341
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Property (test standard) 8.2 3las Aber** E-Glass** K4 Aramid A5 Carbon
Tharmal omiemeC InfimF amsemeC InireF amicms G niineF* omiam="C*  InfineF
Linsar axpareion
coaffictent (ASTM DESE) Lagir  agyir =4y I 2yur 4ay 24y 1 Al sy
£ A0C  [m-HF [@Arc  [nEF d1gim 22 ITx i EERE
I o dET) oI wET) [t 2670 [@ THF
o L300 ) m 250F)
Warttas Etu-dnd Wartiss Biu-nd Warties Biudns Wt Biudnd
ik hirsfEF ek, hrsiEF e ® hrsit? "F* e hesit =F*
Carduetrity k (ASTH CLTT) 1l-14 =10 1-1% 7-8 Ld-14 a3-10 T1- 100 H1-T0
klilg = Exuwib °F L Exwlb "F kLl Exwib "F kLl Etwik °F
Spaxiic heat
& 2T (T2 ki) QL A7 0128 LEE 0 0T iy
ok 00T (20T 0220 ole 102 0247 26 e 121 k]
Saftoning paint (ASTH CHE) LDESEC 1 8EF LL R LT (Chabdion sbovs (Chodaion bovs
Aanealing poim (ASTM CI36) BLFC LEDIF [T 25T 15FC, 30°F) L, GHFF)
Stran poine (ASTM CHIE) TEFC L41IF ELFC LI90F
Flaneredsimmes
Oagyan brede (ASTM D284E) 100 Lot s e
Ekecirkal
Dlectrie coretnb ASTM DIGST
& IITTER
L MHz L1 1] 4 Canduetrss
10 OHx k2 ] 20
Diespation Bactor (ASTM D180)
& ZTEF)
L MHz Q002 Qnra 0014 Carduetres
10 OHx oo L] o
‘Wotume: reasavity {ASTM DEET)
o 230 (TEF)
HIOWDIC, Chmecm Q20 y 10= 0408y 10 0hy 1= DA a0
Surface nasistty (ASTM D2NT)
& 23T (TFF)
HIOWDIC, Ohm Q583 X 1P 042 X1 1= - o o1
L ] iottsmll KViam itz mll
[hdlecirz sirangth
volts'rail 2t 190 md thick 130 =20 1] M2 KilA K
Aooustical misse LT miss hise misse hise s s
Velooity of sond SE50 100 S48 18000 e 30 =] 18500

*sxial and Iateral property respacitvaly 9o 1o erysialing ooentation

**Hik glass properties coretdarad to be appleahle to fear.

From; AGY LIT-2004-341

OR IMPLIED,

Core Composites provides only general technical data as an accommodation to assist our customers. Actual
values may vary from manufacturer to manufacturer and are subject to change. Specifications are not intended
for engineering purposes. Core Composites makes no warranties that the product conforms to the
specifications nor to the accuracy of the specifications. Additionally there are NO WARRANTIES, EXPRESS
INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. The product is sold "AS IS".






