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High Performance 2E6 Enhanced Glass Fiber "o
Will Promote the Progress of Composites.
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GOALS

Enhance Product Performance

Expand Applications

Increase Customer Satisfaction
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Minimize Environmental Footprint

With"the"rapid"development”of*new"applications,"the"design"
of" ®berglass" composite" parts" is" becoming" more" and" more"
demanding," requiring" composite" materials"to" deliver" better"
performance,'including'increased'strength,lighter'weight,"and"
enhanced"corrosion"resistance."Manufacturers"and"end™users"
want"products"with"long-term"consistency"and"reliability.

To"meet'these"demands,as'well"as'to"achieveclean'production”
and"minimize"environmental“footprint,"Jushi/Gibson"initiated"
the" development” ofE6 Enhanced Glass Fiber " "in" July"
2006." The" development" was" successfully" completed” in"
2008"and"is" now" commercially" available." Compared" with"
traditional™E-glass"®ber,"Jushi/Gibso&6 Enhanced Glass

Fiber " "improves"composite" properties"and"has"less"impact"
on"the"environment"during"manufacturing.

Jushi/Gibson"E6 Enhanced Glass Fiber " "is"a"new"E-glass"
®ber,"with"enhanced" properties."It"combines"all"the"bene®ts"
of"" E-glass” ®ber" with" technical" breakthroughs" in" improved"
strength," elastic" modulus,” temperature" resistance" and" acid"
corrosion'resistance, 'thus"meeting'the'requirements'of'the"most"
demanding"applications."E6" "provides"Jushi/Gibson"with"a"
complete" new" technology" platform" on" which" new" solutions™
are"developed"for'a"wide"range"of"applications"for"different"
end-use"markets.
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REVOLUTIONARY NEW
GLASS FIBER

Expands The Scope
of Composite Applications

Compared with typical E-glass ®ber, Jushi/GibsonE6' offers the following unique bene®ts:

s (IGHER TENSIpgtdSIbR BEighér Thidn E-glass ®ber
s (IGHER SOFTENIN GboE 60PE tRghdr thRnEE-glass ®ber

E6' is especially suitable for high pressure and high temperature applications. In addition,
E6' maintains excellent electrical properties, including dielectric constant and volume

resistively of E-glass.
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% GLASS AND %

OROPERTY STANDARD -ETHOD S5NIT E6' % GLASS
Density ASTM D1505 glcm? 2.60 2.66
Refractive Index Oil immersion method / 1.566 1.566
Expansion Coef®cient] ASTM D696 10°K? 5.96 6.01
Strain Point ASTM C336 EC 616 667
Annealing Point ASTM C336 EC 657 712
Softening Point ASTM C338 EC 838 898
Elastic Modulus Sound waves GPa 72 79
Volume Resistivity
~ ASTM D257 -cm 0.4 x 10*® 5.4 x 10%®
(23EC)
Dielectric Constant
ASTM D150 / 6.6 6.9

(23EC, 1MHz)

E6' glass ®ber is produced with a unique glass formulation, providing signi®cant

improvement in chemical corrosion resistance in neutral, acidic or alkaline solutions. The
improvement in corrosion resistance is especially signi®cant in the acidic environments.

E6' is therefore particularly suitable for the applications in corrosive environments, such as
the environmental control devices and chemical, oil and desalination process pipes

and tanks.

)TEM

4ESTING -ETHOD

E6' %

Weight loss in acidic solution

Soaking in 10% HCI solution at 23EC for 24 hours

18.39%

0.04%

Weight loss in alkaline

solution

Soaking in 0.025M Na,CO, at 23EC for 24 hours

0.16%

0.02%

Soaking in 0.5M NaOH solution at 23EC for 24 hours

0.46%

0.14%

Weight loss in boiling water

Boiling in water at 100EC for 24 hours

0.53%

0.19%
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E6 REINFORCEMENTS

Open a new era for composites
SUPERIOR MECHANICAL PROPERTIES

The use of E-glass reinforcements allows customers to design high performance
composites beyond the limits of the polymer material itself. Jushi/Gibson E6&'

glass ®ber enables even higher composite performance. Compared with E-glass,
composites based on E6' reinforcements have better mechanical properties including:
tensile strength, elastic modulus, “exural strength, “exural modulus, shear strength
and compressive strength. E6' reinforcement will expand the use of high performance
composites in wind energy applications, high pressure vessels, geo grids, sucker rods,
chemical process pipes and equipment, and many other applications.

o A4EST 3AMPLE OROPERTY 3TANDE®RD % GLA
SONOF
ID 3 ey PHO N Tensile strength (MPa) ASTM D2343 | 1970 | 2387
(EDR24-2400-386)
Unsaturated polyester Tensile modulus (GPa) ASTM D2343 78.8 80.1
Glass content (%) ISO 1172 55.8 54
800g/m? Woven roving Tensile strength (MPa) ISO 527-4 296.9 356.4
Unsaturated polyester Tensile modulus (GPa) 1ISO 527-4 19.7 22.0
Hand laid laminates Flexural strength (MPa) ISO 14125 396.1 412.2
Flexural modulus (GPa) ISO 14125 18.2 19.5
Glass content (%) ISO 1172 / 74.1
Tensile strength (MPa) ISO 527-5 / 930
Tensile modulus (GPa) ISO 527-5 / 39.5
Glass content (%) ISO 1172 / 75.6
1250 g/m? Flexural strength (MPa) ISO 14125 / 1041.4
Unidirectional Fabric, Flexural modulus (GPa) ISO 14125 / 31.4
(tested in OE direction), Glass content (%) 1SO 1172 / 74.4
Infusion process, Compression strength (MPa) | 1SO 14126 / 617.8
Epoxy resin Compression modulus (GPa) | 1SO 14126 / 40.1
Glass content (%) ISO 1172 / 74.4
Shear strength (MPa) GB/T 3355 / 40.8
Shear modulus (GPa) GB/T 3355 / 4.9
—
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E-glaSS E6 Direct roving Glass content (%) 1SO 1172 57 57
(EDR24-2400-386) Tensile strength (MPa) GBI/T 1447  49.90% 38.13%
OERFORMANCE #OMPARI 800g/m? Woven roving Tensile modulus (GPa) GBI/T 1447 12.35% 2.75%
,AMINATES 30AKED IN !
: . Unsaturated polyester Flexural strength (MPa GBIT 1449  42.33% 29.45%
Comparison of radial 4ENSILE gth (MPa) ’ °
- O D U Ldf E@minates soaked in 5% Hand laid laminates Flexural modulus (GPa) GB/T 1449 13.21% 2.61%
H,SO,
<
[a
9
(2]
3
>
©
()
S
o
‘0
c
K
Soaking days
Comparison of radial & LEXURAL
- O D U Ldf Bminates soaked in 5% 4EST 3AMPLE OROPERTY 3TANDE®RD % GLA
H,SO,
Direct roving Glass content (%) 1SO 1172 58 58
&@ (EDR24-2400-386) Tensile strength (MPa) GBIT 1447 10.0% | 4.9%
% 800g/m? Woven roving Tensile modulus (GPa) GBI/T 1447 15.0% 6.8%
=
= Unsaturated polyester Flexural strength (MPa) GBIT 1449 19.3% | 17.0%
(@]
% Hand laid laminates Flexural modulus (GPa) GB/T 1449 | 14.3% | 14.0%
3
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ENVIRONMENTAL
PROTECTION

Jushi/Gibson is becoming a model
for clean glass ®ber production
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Corporate Contact Information

President
VP"-"Technical"Sales
Mid-West"Region"Manager
Western"Region"Manager
VP"-"Technical"Support

Director"-"Technical"Support

Corporate Of®ce
4982"4th"Street

Irwindale,"CA"91706
Tel:"(626)"960-2038
Fax:"(626)"960-2037

Email:"info@gibson®berglass.com

(626)"786-9929"(C) joe@gibson®berglass.com
(423)"963-1579"(C) ron@gibson®berglass.com
(574)"202-3699"(C) steve@gibson®berglass.com
(832)"687-1215"(C) billy@gibson®berglass.com
(864)"377-1977"(C) hack@gibson®berglass.com
(864)"809-4934"(C) david@gibson®berglass.com
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