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Jushi Group Profile

The world’s largest fiberglass
manufacturer, Annual capacity over
1,000,000 tons.

B Total assets of 17.8 billion yuan,

8,000 employees.
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B Five production bases (Tongxiang,

Jiujiang, Chengdu, South Africa,

Egypt)
Market Share
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Jushi Group Profile

Marketing Network

Canada

: ' Asia
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Australia

¥s Headquarters @ Overseas subsidiary () Exclusive distributor



Jushi Group Profile

B Jushi has a National-Level

Enterprise Technology

Center and operates a
distinguished Post-

Doctoral program.

B Certified by both China
National Accreditation

Board for Laboratories
(CNAS) and GL.
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A Better One...

High-end application : E/

Similar product : H-glass

R Glass

Demand for higher performance

 High performance EGlass TR 33 358

Boron-free E glass
Typical Products : E6, Advantex, E

E-.T..-..-..T..-..-..T..-..-..T..-.HQWF.(.).-..-..T..-..-..T..-..-..TE- --

: Traditional E : Solye : #E G5 S R 3 7

: Easy-melting and production , but : Boracic E glass

: poor product performance,

: environmental pollution 19384 , ol T HEELF 41Tl
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Jushi High-performance Glass E7

BE73 IR AT 47 What is E7 fiberglass ?

= BRESEEREE R glass with high modulus and strength
= TR R ES Boron-free glass

According to ISO 2078-93

Table 1
Type General indications
: E for geng—:‘ra| purposes; good electrical
1 properties
B good dielectric properties -
A high alkali content
@ chemical resistance
IT|” "~ 8™~ " ]'high mechanical strength
L e
AR alkali resistant
E-CR for use in acid environments




Jushi High-performance Glass E7

B Glass Physical Properties

P —

In B FE By Boron-free
_ E7 E glass
Items A\ Method Unit E glass
BE l 3
____rzen_sitz__{>_= ASTMMSOS oem 4 2% | S A
I S SHIRE
Refractive Index Immersion / 1.562 1.566 1.566
T EER
Permittivity ASTMD150 / 7.0 6.7 7.0
e — ' ———————————————————————————————
HERE \ = RA GPa : 88 74 81
Modulus ) Acoustic Method :
/ E
/ 10m | 3.41 2.84 3.06
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Jushi High-performance Glass E7
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Jushi High-performance Glass E7

B Glass Thermal Properties

I E 5 =X {vi Boron-free
_ E7 E glass
ltems Method Unit E glass
BAKFR ASTM696 | 10K 5.51 5.96 5.98
Expansion Coefficient
i 1
: |
-t 3
AT ASTMC338 ¢ 3 921 842 | 902
Transition Temperature ! :
N ] |
: |
AN REERR ; |
Temperatur I _:
Improved over 70°C i







Jushi High-performance Glass E7

Modulus

T —
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The mechanical properties of impregnated yarn are tested by ASTM2343 standard.



Jushi High-performance Glass E7

B Corrosion Resistance Properties
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mE ®mE7
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23C,107%HCL,24h  96°C,H2504,24h Boiled water,24h 23°C,0.5MNaOH,24h




E7THESKERBTENHMIAL I ME (23°C,10%HCL,24h )
Micrographs on Hydrochloric Acid Test

! E73 47 S S :

E Fiberglass

$-3400 5 00KV 7 4mm-¥500-SE 972012



Corrosion Mechanism

H* H+

H+ /’\ H+ H+
— / |

30.0um

R EB S i R*
E@‘ﬁ?’i‘)ﬁqﬂ H R Acid solution

Glass Interface

_ Inside glass
Boracic E glass

in acidic medium
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E7 glass
in acidic medium

W Glass Interface




Jushi High-performance Glass E7

B Outstanding Characteristics Summary of E7 Fiberglass

O With Breakthroughs In Properties :

» Up to 19% Increased Modulus
» Up to 35% Increased Strength
» Up to 70°C Increased Temperature Resistance
» Superior Corrosion Resistance, Equal to ECR

O With Great Environmental Sustainability :

» No Boron
» Less CO,, NOy



Jushi High-performance Glass E7

i SREABMAEAAL, ETHSEERENENE

E7 fiberglass : Extraordinary High Cost-effectiveness

100%

SIgEL

/
‘o E%, ;] 10% 100% Price ({i48%)
® Efiberglass @ Broon-free E fiberglass

@ E7 fiberglass @ Sfiberglass @ Carbon fiber



Contents

EAKEEN
Jushi Group Profile

E7, EAFI—RSMEREKIE
Jushi New Generation High-performance Glass E7

E7-380, =14 BB IBARIEFIHIERES
Optimal Combination of E7-glass and 380 Sizing

E7=mitEENA
The Advantages and Applications of E7 Products




FRP Performance of Jushi E7-380

B Sizing Impacts
O Protects glass fibers, retaining strength that makes the composite solution
possible.

O Helps in processing for our customers’ manufacturing productivity.

Unwinding Impregnation



FRP Performance of Jushi E7-380

M E7-380 based on E7 high performance glass, coated with
380 sizing especially designed for epoxy resin system.

E7-380 Product

mFF R

Product Characteristic

NIy

.ﬂ'.'!lﬂh

O Epoxy resin compatible

O Excellent process performance
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O High modulus & strength

O Excellent fatigue performance




FRP Performance of Jushi E7-380

Tensile properties Shear properties
% K B9 47 s 14H, ILSS Mean Value
89 &
N Y "’ 75
L A Compatitar-R 74
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FRP Performance of Jushi E7-380

E7-380 Static mechanical properties of UD1250 fabric epoxy laminate

E7 -380
Property Unit | Standard Boron-free | Competitor E7-380 o
E-glass R Boron
free E
0" Tensile MPa | ISO527-5 | 979.5 1091.6 | 12925 & 32%1
strength
0" Tensile GPa | I1SO527-5 | 43.1 47.2 478 | 11%1
modulus
_|_ o
145" Shear MPa | 1SO14129 47.3 47.6 56.4 | 19% 1
strength
_|_ o
£45° shear 1 gpy 15014120 3.6 3.5 39 | 8%
modulus
O Compressive | vibs 15014126 653.0 8412 | 855.6 | 31%1
strength
0" Compressive | by 15014126 43.9 48.7 483 | 10% 1
modulus




FRP Performance of Jushi E7-380

T-T fatigue test on UD1200 epoxy laminate (R=0.1 )

|
= [E7-380
e Boron-free E-glass
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WWW.JUSHI.COM



FRP Performance of Jushi E7-380

T-T fatigue test on UD1250 fabric epoxy laminate (R=0.1 )

1000 = Hengshi UD1250 with E7-380
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FRP Performance of Jushi E7-380

T-C fatigue test on UD1250 fabric epoxy laminate (R=-1 )
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FRP Performance of Jushi E7-380

B Summary of E7-380 Performance

O Compared with Boron-free E glass as well as competitors’ similar

products, E7-380 has obvious advantages:

» Higher Mechanical Properties of
Impregnated Roving.

» Better Static Mechanical
Properties of Epoxy Laminate.

> Excellent Fatigue Properties of
Epoxy Laminate

S-3400 5 00kV 11.0mm x1.40k SE 9/2/2013

SEM Photograph of E7-380
composite
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Applications of Jushi E7 Products

Obvious Advantages in Wind Energy Fields

B Higher strength and stiffness make

blades longer and lighter weight.

Better anti-fatigue properties which

can extend blades’ service life.

E7-380 has been fully recognized by
global wind power customers, and

has supplied large quantities to the

market.
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Applications of Jushi E7 Products

Other Typical Application Fields

Aerospace

Engineering

Military Pro-environment
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