%100 ALCAK TABANLI TRAMWAY
100% LOW FLOOR TRAM

ipekbécedi diinya raylarinda
Silkkworm ready for world tracks
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DURMAZLAR’'DAN DUNYAYA ARMAGAN: IPEKBOCEGI
A GIFT FROM DURMAZLAR TO WORLD: SILKWORM

60 yillik Durmazlar tecribesiyle, Turkiye'nin ilk rayli sistemler AR-GE merkezinde TUrk mUhendisler
tarafindan tasarlanan ipekbdcedi, diinya raylariyla bulusuyor.

Uluslararasi standartlarda test edilip anaylanan, konfor ve givenligi 6n plana alan ileri teknolgjisi,
dUsUk enerji tOketimi, gUrUItd seviyesi ve estetik tasarimi ile ipekbdcedi, sehrinize deger katiyor.

Durmazlar with 60 years of experience; designed by Turkish engineers with first rail systems R&D
center, Silkworm is ready for meet tracks.

Silkworm, tested and approved according to International Railway Standarts, adds value to your city
with it’s advanced technology forefronts comfort and safety, low energy consamption, low noise
level and state of art design.
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ARACIN GENEL TANITIMI

GENERAL DESCRIPTION OF THE VEHICLE

TEKNIK OZELLIKLER:

Ana fonksiyonlara dayali moduler yap!.
Yolcu kabinlerinde estetik tasarim.
Genis pencerelerin sagladigi panoramik géris.

Arac yOurir yuksekligini ayarlayabilen havali sUspansiyon sistemi.

Tek veya cift yoénlo tramvay tasarim secenedi.

%100 alcak taban, kesintisiz zemin.

EN 15227 standardini karsilayan ve carpisma aninda ortaya
cikan enerjiyi sbnUmleyecek kabiliyette gdévde yapisi ve 6n
carpma tamponu.

ic ve dis parcalarda kompozit malzeme teknolojisi uygulamalart.
Yapistirma teknolojisi ile tamamlanmis dis kompozit kaplama.
Kabin ici degisebilir yolcu koltugu yerlesim plani uygulamasi.
Koltuklarin yan duvara ankastre baglanmasi yontemiyle hizli ve
hijyenik arac ici temizligi.

Kabinler arasi rahat gecis imkani saglayan cift duvarl esnek
koruk sistemi.

Araci olusturan parca ve malzemelerde DIN 5510 standardini
karsilayan yanmauya karsi dayaniklilik.

Her bir yolcu kabini icin bagimsiz klima sistemi.

Ergonomik ve estetik tasarimla Uretilmis sUricd kabini.

TECHNICAL SPECIFICATIONS:

- Modular structure based on main functions.

- Aesthetic design in passenger cabins.

« Panoramic view provided by wide windows.

- Air suspension system which can sustain height adjustment

while driving.

« Unidirectional or bidirectional tram design options.
« 100 % low floor, uninterrupted floor design.
- Carbody and front bumper design that is compatible with the

ENI5227 standard, ensuring that in case of a collision the energy
generated from collision is absorbed throughout the body.

- Fire resistant composite material technology is used for the

interior and exterior design of the vehicles which is compatible
with the DIN 5510 standard.

« Exterior composite coating which implemented by using

adhesion technology.

Passenqger seat plan inside the cabin, which can be varied upon
demand.

Fast and hygienic in-vehicle cleaning is enabled by connecting
the seats to the side wall in a built-in manner.

« Double-wall flexible bellow system which provides safe passage

between the passenger cabins.

- Resistance to fire in pieces and materials forming the vehicle,

which meets DIN 5510 standard.

- Stand-alone air conditioning system for each passenger cabin.
- Driver cabin with an ergonomic and aesthetic design.







BOGI / BOGIES

GUVENLI SURUS, KONFORLU
YOLCULUK

Benzersiz, iki parcall ve kaucuk mafsalli yapisiyla bozulmus ray ve
zeminlerden kaynaklanan titresimleri sonUmler. Bu 6zelligi,
tramvayin raydan ¢ikma olasiligini minumum dUzeye indirir. YUksek
seviyede sUrUs gUvenligi sadlar.

Kalkis aninda, guc sistemlerinin Urettigi yuksek dondirme
kuvvetini ve bu sirada olusan darbeleri sonimleyerek tekerleklere
iletecek elastik bir yapiya sahiptir. Bu dzelligi, konforlu bir siris
saglamakla kalmaz, ayni zamanda % 100 alcak zeminli 6zgUn bir arac
tasariminin ortaya cikmasina imkan verir.

Hidrolik gUcle calisan diskli mekanik fren sistemi ve acil durumlarda
devreye giren manyetik ray freni sistemi, tramvayin maksimum
hizda ve zor sartlarda durdurulmasini saglar.

Birbirine entegre, U¢ ayri sistemden olusan bogie;

Kaucuk bir cember vasitasiyla birbirlerine badli, iki parcadan
olusan sessiz tekerlekler,

Bagimsiz aks sistemi,

Kaucuk yapidan olusan birincil sispansiyon,

Havali yaylara sahip ikincil sispansiyon sistemleriile titresimsiz,
gUvenli, konforlu sUrUs saglar.




SAFE AND
COMFORTABLE DRIVE

- It damps the vibrations resulting from deteriorated rails and ground, thanks to its

unique, double-layered and rubber hinged body structure. This property minimizes
the risk of derailing for the tram. It provides high level of driving safety.

« The elastic structure of the vehicle enables to absorb the high level of rotation

force and the impact of jolting formed by the driving systems when the vehicle
starts moving and transmits this energy to the wheels. This capability does not only
provide a comfortable ride but also has enabled the development of this unique
1009% low floor vehicle design.

« The mechanic brake system, which functions by hydraulic power and which has

a disc and the magnetic rail brake system which is activated in emergency cases,
provides the tram to be stopped in maximum deceleration under hard conditions.

- The bogie, comprises of a three separate systems integrated to each other and

orovides the following;
Silent wheel system which comprises of two pieces and which are connected to each
other by means of a rubber ring,

Stand-alone axle shaft system,

Primary suspension having a rubber structure,

Vibration-free, safe and comfortable drive thanks to the secondary suspension
systems with air springs.
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YAZILIMDA YUKSEK GUVENLIK

ipekbdcedi'nin kontrol yazilimlari, elektrik ve elektronik sistem projeleri
Durmazlar AR-GE Merkezi tarafindan gerceklestirildi;

« YUksek gUvenlik standartlarinda olmasi,

- Arac sUrUs gUvenligi, yolcu guvenligi ve cevre gUvenligi saglamasi,

- Gelisime acik, degisiminin kolay ve ekonomik almasi,

- Tramvayin calisacadi bolgenin dzelliklerine uygun, kolay yaratilabilir ve
uyqgulanabilir olmasi yazilimin temel ¢zellikleridir.

HIGH LEVEL OF SAFETY IN THE SOF TWARE

The control software, electric and electronic projects of Silkkworm is developed by
Durmazlar R&D Center; the main properties of the software are summarized below:

- High level of safety standards,

- Safe drive, passenger safety and environmental safety,

- It is open for improvement, changes and is economic,

- |tis compatible with the characteristics of the region where the tram
will operate, it is easily creatable and applicable.
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HIJYENIK ve YANMAYA DAYANIKLI
MALZEMEYLE TEKNOLOJIK
USTUNLUK

Aracin dis yUzeyi ve ic mekanlari yanmaya, ¢izilmeye karsi direncli
kompozit malzemeyle kaplanarak saglam ve estetik bir yapi
olusturulmustur. ic kaplamalarin kolay temizlenebilir dzelligi hijyen
saglar ve bu yapis, teknolojik UstONlBGUNU yansitir. Aracin her
noktasinda baglanti elemanlarinin gizlenmis olmasi teknolojiye
bakis acisini sembolize eder.

STATE OF ART TECHNOLOGY
THAT UTILIZES HYGIENIC AND FIRE
RESISTANT MATERIALS

The exterior and interior surface of the vehicle are coated by composite
material which is resistant to fire and to scratching, forming a robust
and aesthetic structure. Since the interior surface which utilizes a state
of art coating enables hygiene by its easy cleaning capability. Another
aspect that reflects its state of art technology is the hidden connection
components used in every part of the vehicle.



EMNIYET ICIN GENEL GORUS

Elektrikli ayarlanabilir yan aynalar, istasyonlardaki yolcu hareketlerinin ve
sUr0s sirasinda cevre trafik kosullarinin kolaylikla kontrol edilebilmesi icin
genis bir géris acisi sadlar. Kabin ici ve kapi dnlerindeki yolcu durumu, kapali
devre video sistemiile sUricU tarafindan izlenir.

WIDE FIELD OF VIEW FOR SAFETY

Electrically operating and adjustable side mirrors provide a wide field of view in
order to control passenger movements in the stations and to control the traffic
conditions in the vicinity in an easy manner while driving. The passengers in
front of the door and inside the cabinet are monitored by the driver by means
of the closed circuit video system.

AYDINLATMA

Aydinlatma sistemi; genel olarak LED ‘Light Emitting Diode’ teknolojisine sahip
dis ve ic aydinlatma birimlerinden olusmaktadir. ic aydinlatma sistemi; stric
kabin, yolcu alani ve kapi giris aydinlatma birimlerinden olusur. Dis aydinlatma
sistemi; aracin 6n ve arka aydinlatmalari, yan Ust ve alt aydinlatmalariile
reflektorlerden olusur. LED aydinlatma teknolojisi, sadece konfor sunmakla
kalmaz, enerji tasarrufu da saglar.

LIGHTING COMPONENTS

The lighting system generally comprises of exterior and interior lighting
components which utilize LED ‘Light Emitting Diode’ technology. The interior
lighting system comprises of components in the driver cabinet, passenger
compartment and door entrance areas. The exterior lighting system comprises of
the components for front and rear lights and lateral upper and lower lights as well
the reflectors. LED illumination technology does not only provide comfort but also
provides power saving.




KAPILAR

Disa acilir-kayar kapi sistemi, dUsUk gerilimle beslenen elektronik kontrol
Unitesi, sikisma sensory, kapi hareketlerini saglayan mekanik sistem, kapi
kanatlari Uzerinde montajli ve kolaylikla ulasilabilen ikaz butonlariile acil
muUdahale sistemleri gibi elektronik ve mekanik birimlerden olusur.

DOORS

The plug door system comprises of electronic and mechanical units including
an electronic control unit which is operated with low voltage; trapped object
sensor; mechanical system providing door movements; warning buttons
which are assembled onto the door wings and which are easily accessible;
and emergency action systems.




CiIFT YONLU TRAMVAY TEK YONLU TRAMVAY
BIDIRECTIONAL TRAMS UNIDIRECTIONAL TRAMS




GOVDEDE YUKSEK MUKAVEMET

Aracin bUtUnlesik govdesi, yuksek mukavemetli S355J2+N kaliteye sahip kutu
celik profillerin, gelismis kaynak yéntemleriyle birlestirilmesinden olusmustur.
Titresimi ve korozyonu 6nlemek, gévdeye tokluk kazandirarak 6mrinG
artirmak ve IsI izolasyonu 6zelliginden faydalanarak enerji tasarrufu saglamak
amaciyla 2 katman ses ve IsI izolasyonu yapilmaktadir.

HIGH STRENGTH BODY

The integrated body of the vehicle is formed by joining the box steel
orofiles, which have high resistance S355J2+N quality, by means of
advanced welding technology. The interior of the profiles is filled by
injecting polyurethane, in order to prevent vibration and corrosion, to
prolong the lifetime of the body by increasing firmness of the body and in
order to provide power saving by utilizing the heat insulation property.




DOGA ILE DOST

ipekbdcedinin Gretiminde, yaklasik %95 geri
dénUsumlU malzemeler kullanildi. YUksek egzoz

gazi emisyonu Ureten fosil yakith araclar yerine,

‘0’ emisyonlu tek aracla 275'ten fazla yolcu
tasiyan ipekbocedi, disik enerji toketimiyle de
kentlerin saglikl yasamina katki saglyor.

IPEKBOCEGI ILE
KENTINIZI YENILEYIN

« Hizli, konforlu, gUvenilir, cevreci

- DUsUk enerji tOketimi

« ‘0’ egzoz gazi salinimi

- DUsUk gUrultd seviyesi

- Estetik yapisi

- Diger toplu tasima sistemleri ile entegre
calisabilmesi

+ DUsUk isletme maliyeti

- Kentsel arazi kullanimina olumlu etkisi

» RENOVATE YOUR CITY’S

TRANSPORTATION SYSTEM

ENVIRONMENT FRIENDLY  WITH THE SILKWORM

About 95% of the materials used for
manufacturing the Silkworm are recyclable
products. Compared to the fossil fueled vehicles
which produce high level of exhaust gas
emission, the Silkworm is able to contribute to a
more healthy environment in the cities thanks

to its low energy consumption and “0” emission,

while carrying more than 275 passengers in one
trip.

Fast, comfortable, safe and environment-friendly
+ Low power consumption
- ‘0’ exhaust gas emissio
- Low noise level
- Aesthetic structure
- Integrated operation capability with other
public transportation systems
- Low operating cost
- Positive effect on the urban land use
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