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CAMELYAF TAKVIYELERI;
- Single End Roving
- Multi End Roving

- Chopped Strands

- Chopped Mat

- Milled Fiber
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CAM ELYAFI URETIM SEMASI /

GLASS FIBER MANUFACTURING SCHEMA;
E-Glass furnace:
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Bushing picture and
schematic diagram of winding
process

W | | Bushing T>1000°C
/ Bushaing

Water Spray < < Glass Fibres
\

. Apoplicator Siling iS B -“Il'lilf'i;‘ﬂl"<_ o Siling Applicator
Winding applied here ‘," T<100°C
Pull-down in t<0.5 ms d<— Gathering Shoe
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rollers

“— Multi-filament Strand

V>1 km/min, wound or chopped at t <200 ms
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Baglayici ;
1- Coupling agent

2- Film former agent

3- Antistatic agent

4- Lubricating agent

5- Antioxidizing age
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0 - Plastifying
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BAGLAYICI ILE ELYAF YUZEYi ARASINDAKI ILiSKI/
INTERACTION BETWEEN SIZE AND FIBER SURFACE;

Film formers




SISECAM SCIENCE AND TECHNOLOGY CENTER  s—— \\\§\\\

SiSECAM

INTERACTION BETWEEN SIZE AND POLYMER
MATRIX (Thermoset resin);
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Fiber Surface
Fiber Surface
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2- Fiber+ Matrix
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DOKUMA /
WEAVING;

Stitch

thread feeder
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knitting unit

weft insertion system
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GLASS FIBER WEAVING APPLICATIONS;

- Boat manufacturing
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- Transportation and otomotive industries

- Wind turbines
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Wind Energy in TURKEY;

In 2017 the total electricity production capacity of the
wind turbines in TURKEY is about 6.000 MW and it is
estimated to rise up to 15.000 -20.000 ! MW in 2023.
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Total potential: 48 000 MW

Qe , .Afv ‘ Installed-capacity_l i

‘ »__y: "’L‘%v }‘;%A@E”h being built: 1 000 MW k
_ p o - Aﬁ . Year 2023 target: 20.000 MW
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Measurements are taken at 30 m altitudé

Average wind speed measurements
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DESIGN PROCESS;

- Design of target specifications
- Design of size

- Simulation of customer proces
- Mechanical performance tests ¢
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Target Specifications:

By choosing a widely used products in the
market;

Wetting time : max.
L.O.l : 0.4 -
Moisture content : max.
Fuzz ratio '
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Design of size

Epoxy compatible coupling agents, various
types of film formers, appropriate lubricating
agents and different types of antistatic agents

were utilized.

Appropriate size formulation
and consequently target




SISECAM SCIENCE AND TECHNOLOGY CENTER

CUSTOMER PROCESS SIMULATION AND
RELATED TESTS

Multiaxial weaving
production

Fuzz ratio;

CE
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MECHANICAL TESTS;

SiSECAM

 Direct winding roving rupture test

: Test 4
Parameters Unit Method CE RU

L.O.l % 1ISO 1887
Tensile N ISO 527
Tex gr/1000 ISO 1¢

m

N/gr/1000
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COMPOSITE PERFORMANCE TESTS ;
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1- Composites with Direct winding rovings
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1-1- Mechanical performance of the
composites with direct winding rovings
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Parameters Unit  Test CE Competitor (RU)
Metod
Epoxy Polyester VE Epoxy Polyester V ﬂ
‘ .
ISO 610 667 64 694
Flexural MPa 507
Strength
Flexural ISO 22434 20395 200
Strength MPa 527
Modulus
Glass %

Content

N

iral
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MECHANICAL PERFORMANCE TESTS ;

2- Composites with multiaxial weaving

Hose Connections

I] e Vacuum Hoge

Tacky Tape

Vacuum distribution braid :
Spural wrap tube



SISECAM SCIENCE AND TECHNOLOGY CENTER

2-1- Mechanical performance of the
composites made from multiaxial weaving
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Flexural
Strength
I

: Test . -
Unit
Parameters Method CE Competitor (RU)
Epoxy Polyester Epoxy Polyester VE
Flexural MPa ISO 90 112 84 103
Strength 178 '
Flexural MPa ISO 1101 1334 285
Strength 178
Modulus
at break 178 7
Tensile MPa ISO 130 168
Strength




—— S|SECAM SCIENCE AND TECHNOLOGY CENTER

S\

SiSECAM

Parameters Unit Test CE Competitor (RU)
Method

Epoxy Polyester VE  Epoxy Polyester VE
Izod Impact kJ/m? ISO 212 147 167 194 130 174
Strentgh (11J, 180
unnotched)
Charpy kJ/m2 ISO 148 98 127 153 97 132
Impact 180 ‘ - .
Strentgh (7.5

J, unnitched)

*Interlaminar MPa ISO 37,7 34,3 57,
Shear Stress 14130

*Compressive MPa ASTM 98,4 96,8
Strength D695

Glass ) ‘. 3 (0
tent \
ke
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 Mechanical Performance Tests of composites made
from Multiaxial weavings

Glass Content: % 57
Epoxy Resin

250

OCE

Flexural Tensile Impact  |nterlaminar Shear Compressive
Strength Strength Strength Stress Strength

(MPa) (MPa) (kJim2) (MPa) (MPa)
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* Mechanical Performance Tests
Glass Content: % 52
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250

200 -

150 -

100 -

50

Polyester Resin

Flexural
Strength

(MPa)

OCE
mRU

Tensile Impact Interlaminar Shear Compressive
Strength Strength Stress Strength
(MPa) (kd/m2) (MPa) (MPa)
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* Mechanical Performance Tests
Glass Content: % 57
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Vinylester Resin
250

Flexural Tensile Impact Interlaminar
Strength Strength Strength Shear Stress

(MPa) (MPa) (kJ/m2) (MPa)

OCE
m RU

Compressive
Strength

(MPa)
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RESULTS;

* Direct Winding Roving WR6 is compatible with
Epoxy, Unsaturated Polyester and Vinyl ester.

* Processing is easier in compariso
competitors.

« Cam Elyaf product has the capaci
alternative products in the
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