12. PAGEV
TURK PLASTIK ENDUSTRISI KONGRESI

Ev Esyalari ve
Bahce Mobilyalarinda Plastikler

SISECAM
Mobilya Sektérinde
Cam Takviyeli
Malzemeler

5 Aralik 2017 Saat:10.50

Hilton Istanbul Bomonti Hotel



\ SISECAM

SISECAM; ‘83 Yillik Tecriibesi ile Gelecege Yon Verir’

N

sisEcAmM

Sisecam Arastirma ve Teknolojik Gelistirme Baskanligi 2



SISECAM KILOMETRE TASLARI

2000’ler... Global Vizyon

*Daha genis bir cografyanin lider cam ureticisi
olma
*Diinya cam sektorunde ilk 3’e yukselme

1990’lar ...
Buyuk Yatirnmlar ve Yeniden Yapilanma

*Bliyuk yatirimlar ve uluslararasi dlgege
ulasiimasi

« Stratejik isbirligi ve ortak girisimler

*Yurtdiginda uretim faaliyetleri

1960-1990
Teknoloji Hakimiyeti ve Disa Acilma
« Uriin gesitlendirme

» Teknolojik gelisme ve hizli kapasite
artislari

* Ar-Ge’nin kurumsallasmasi (1976)

1935 -1960
Kurulus ve Gelisme

*Pasabahcge’deki fabrikada sise ve
zliccaciye uretimi

*Diinya pazarlarina agilma

* Tek tesiste buyume
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SiSECAI\/I ORGANIZASYON YAPISI
SISECAM

Corporate RTD
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Duzcam Cam Ev Esyasi Cam Ambalaj
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* Trakya Cam Sanayii A.S. * Pasabahge Cam Sanayii ve Ticaret A.S. * Anadolu Cam Sanayii A.S. * Soda Sanayii A.S.
* Trakya Cam Sanayii A.S. Trakya Plant « Kirklareli Plant * Anadolu Cam Sanayii A.S. Mersin Plant ¢ Soda Plant
« Sisecam Automotiv A.S * Eskisehir Plant + Anadolu Cam Yenisehir Sanayi A.S. * Kromsan Chrome Compounds Plant
« Trakya Cam Sanayii A.S. Mersin Plant « Denizli Cam Sanayii ve Ticaret A.S. « Anadolu Cam Eskisehir Sanayi A.S. * Oxyvit Kimya Sanayii ve Ticaret A.S.
« Trakya Yenisehir Cam Sanayii A.S. * Camis Ambalaj Sanayi A.S. *+ Omco istanbul Kalip Sanayii ve Ticaret A.S. * Cromital S.p.A

Trakya Polatl Cam Sanayii A.S. * Pasabahge Magazalari A.S. + 000 Ruscam Management Company * Solvay Sisecam Holding A.G.
« Trakya Glass Bulgaria EAD Flat Glass  Pasabahge Glass Bulgaristan EAD « 000 Ruscam « Sisecam Bulgaria Ltd.

Plant * 000 Posuda Limited + 000 Ruscam Glass Packaging Holding « Sisecam Soda Lukavac D.0.0
« Sisecam Automotive Bulgaria EAD * Pasabahge Glass GMBH « Ufa Fabrikasi « Sisecam Shanghai Trading Co. Ltd.
* Glass Corp S.A. * Pasabahge USA INC. « Kirishi Fabrikasi « Sisecam Chem Investment B.V.
* Richard Fritz Holding GmbH  Pasabahge Spain SL « Pokrovsky Fabrikasi .
* Richard Fritz Holding GmbH — * Pasabahge Investment B.V. « 000 Ruscam Gla:s Krasnodar 'Cam Elyaf Sa nayl A.$.'

Aurach * Pasabahge SRL « JSC Mina ’ oo e ey
« Richard Fritz Holding GmbH - RF « Pasabahge ( Shangai) Trading Co Ltd. « Merefa Glass Company Ltd. Ca m9|yaf Uretimi
* SPOL, sr.o. + 000 Energosystems * Camis Madencilik A.S.
* Richard Fritz Holding GmbH * CJSC Brewery Pivdenna * Madencilik Sanayii ve Ticaret A.S.
* Richard Fritz Holding GmbH « Anadolu Cam Investment B.V. * Camis Egypt Mining Co. Ltd.
« Trakya Glass Rus AO « Balsand B.V. * Rudnik Krecnjaka Vijenac d.o.o.
* Automotive Glass Alliance Rus AO « AC Glass Holding B.V.

« Sisecam Flat Glass Italy S.R.L
* HNG Float Glass Limited

~§\\"§\‘\ * Saint Gobain Glass Egypt
iSECAM
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SISECAM TOPLULUGU KURUMSAL BAKIS

3 MILYAR . .
CiRO S SISECAM KURESEL OLCEKTE
SIRALAMA

21.715

AVRUPA DUNYA

26%

150 ULKEYE
8% AMBALAIJ

iISTIHDAM e’

13 ULKEDE
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URETIM
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TON CAM ESYASI
i isbank u Halka Acikhik
23 M | LYON .. Anadolu Hayat u Efes Holding K| M.
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SISECAM TOPLULUGU KURUMSAL BAKIS

Uretim Yapilan Ulkeler
(44 Uretim tesisi)
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POLIMERIK KOMPOZIT
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PLASTIK

v’ Polimer esasl

v' Isi ve basincla sekillendirilebilen,

v' Hammaddesi daha cok petrol
turevleri olan organik madde.

korozyon dayanimi

itkanlis Alternatiflere gore
HIREINSEI ~dusuk maliyetli
N
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Kiiresel Kompozit Pazari

W TERMOPLASTIK

TERMOSET
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TAKVIYE MALZEMELERI

Yogunluk  Fiyat
(gricm®)  ($/kg)

« Cam Elyafi (1938, E-Glass) 2,60 2,2
» Karbon Elyafi (1965, HS) 1,83 26,0
« Aramid Elyafi (1971, Kevlar) 1,45 42,0

CAM ELYAFI
m KARBON ELYAFI
m DIGER
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Global Kompozit Pazarinda Kirpilmis Elyaf Takviyeli
Termoplastikler (SFT)

CFT; 0,60%
GMT; 5,70%

SFT; 81,30%
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Global Kompozit Pazarinda Termoplastikler

PA; 43%
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POLIMERIK KOMPOZITLERIN AVANTAJLARI

Hafif

Yuksek mekanik performans
Kolay iglenebilirlik
Dayanakliligi

Maliyet avantaiji

* Strength

* Damage Tolerance
* Impact Behaviour
ST — _

* Temperature Resistance
T ——

. Eléctribal Pl-'op'er.t.ies-
P
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CAMELYAF URETIMI
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CAM ELYAF URETIMI

| BAGLAYICI

Surface of GF
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QK.RPMA

Polymer reactive X
end group,

Sizing

OH OH

Glass reactive OH
end group.




BAGLAYICI
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= Sijlan PP based PA

] sizing matrix
Film Yapici Malzeme

Kayganlastirici ajan

@)

= Antistatik ajan
= Katkilar
S
@ Polvpropylens based sizing PU PA matrix
a11zele ey e . [ Potvamide matrc based

. sizing
. Potyurathane based sizing
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CAM ELYAF URUN DAGILIMI

CAM ELYAF URUN DAGILIMI

B TERMOPLASTIK
TERMOSET
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DUNYA CAM ELYAFI ALANINDA MUSTERI SEKTORLERI DAGILIMI (%)

Sisecam Arastirma ve Teknolojik Gelistirme Baskanligi

YAPI VE INSAAT
B TASIMACILIK VE OTOMOTIiV
= ELEKTRIK VE ELEKTRONIK
® TUKETIM MALLARI
m RUZGAR ENERIJISi
B BORU VE TANK
B UZAY VE HAVACILIK
W DENIZCIiLiK
H DiGER




TURKIYE CAM ELYAFI ALANINDA MUSTERiI SEKTORLERi DAGILIMI (%)
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YAPI VE INSAAT
B TASIMACILIK VE OTOMOTIV
H ELEKTRIK VE ELEKTRONIK
m TUKETIM MALLARI
m RUZGAR ENERIISI
B BORU VE TANK
B UZAY VE HAVACILIK
W DENIZCILiK
m DiGER




e

sisEcAmM

Door panels
(PC/ABS)

A and B pillar covers
(PCIABS, ABS)

Interior trim
(ABS, PC/ABES)

Air intake manifold
{PAG.6)

Engine cover
(PA6.6)

Front grille
(ARS)

Ol pan
(PAG,6)

Headlight housings
(PC, AES)

Headlight lens
PC)

Source: ks

Bumper/Bumper
with integrated
lighting, Fender
(PC/ABS, PCIPET)

Panorarnic roof
& Roof modules

— / (PC)

glazing (FC)

Wheel covers
(PC/ABS)

Door handles
(PA, ABS, PC/ABS)

Side mirror housings
(PCIPBT, PCIASA)

Instrument panel
(PCIABS, ABS)

Center console
(ABS, PC/ABS)
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Egilme Dayanimi Cekme Dayanimi  izod Centiksiz Charpy Centiksiz
(MPa) (MPa) (kJ/m2) (kJ/m2)
\\\Q\ B Polipropilen B %20 CE Takviyeli Polipropilen m %30 CE Takviyeli Polipropilen
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Egilme Dayanimi  Cekme Dayanimi izod Centikli Charpy Centikli
(MPa) (MPa) (kJ/m2) (kJ/m2)

H Poliamid ® %20 CE Takviyeli Poliamid(N6) ® %30 CE Takviyeli Poliamid(N6)
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LFT TEKNOLOJI

Property Level

Qualitative Influence of Fiber Length
Glass Fiber in Polypropylens Matrix
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Fiber Length, mm

Uretim proseslerin kolaylasmasi,
tuketilen enerjinin azalmasi
Mekanik mukavemetin artmasi

Geri Donusturebilirlik

Uretim proseslerin kisa siirmesi (tek kademe)
Daha hafif kompozit parcalarin Gretilmesi

Korozyon direncinin artmasi
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Flexural Strength relative to Fiberglass Content

PERFORMANS KIYASLAMASI
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Egilme Dayanimi  Cekme Dayanimi izod Centiksiz Charpy Centiksiz
(MPa) (MPa) (kJ/m2) (kJ/m2)
Polipropilen B %20 CE Takviyeli Polipropilen

m %30 CE Takviyeli Polipropilen B %20 CE Takviyeli LFT-PP
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GLFT

Polymer
PP, PA, TPU, etc. + additives

Y

_ Polymer particles

Fiber Rovings
Extruder Puller Granulator
S A,
Thermoplastic Melt {7\ Y —~X
‘ (L)) ()b
\, : e ! \ N J
Impregnation Die ‘:_ =
(o))
Fiberglass,
Carbon,
Aramid,
Stainless LFRT Pellets: 0.5" / 11mm Length
Steel

N
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B Process diagram of D-LFT in the compression and injection molding process

000
@ O

Reinforcement fibers
= Glass fibers

* Natural fibers ,
« Carbon fibers Hydraulic Press

| = etc.

Polymers Mixing compounder =%
* Polypropylen

* PA 6, PA 6.6 etc.
* PET, PPS

= ABS, SAN etc.

LFT melt
(open transfer)

LFT Material
(direct injection in the
cavity)

Sisecam Arastirma ve Teknolojik Gelistirme Baskanligi




CAM TAKVIYELi POLIPROPILEN (SFT-LFT) UYGULAMALAR

Spare Tire Holder ~ Door Sills

// =

43; 4’”_,{, 3% 3.-’n

27 fo
Door
% 119, Noise
] 12% 23% Encapsulation
Dash Board

Under Body Panels Seat Structures Front Ends

Source: Symalit, GEP
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CAM TAKVIYELi POLIPROPILEN UYGULAMALAR
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CAM TAKVIYELI(LFT) POLIPROPILEN UYGULAMALAR
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LFT TEKNOLOJI

The International Conference on Advances in
‘Long Fibre Thermoplastics’,
7-8 November 2017 Germany
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Product Design
Competition
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