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OZET
Yuksek Lisans Tezi

HIDROSTATIK TAHR iKL I, COK AMACLI HAVAALANI YERH izZMET
ARACI TASARIMI VE PROTOT iP IMALATI

Burak ALTAN
Uludag Universitesi
Fen Bilimleri Enstitisu
Makina Muhendisii Anabilim Dali

Danigsman: Dog. Dr. Kadir CAVDAR

Bu calsmada; havaalanlari yer hizmetlerinde kullanilan diven aracinin bilgisayar
destekli tasarimi ve analizinin ardindan imalatldieenmitir. Oldukca uzun bir sireg
olan bu caimada metodik Konstriksiyon cgha prensibi benimsenerel samanli
muhendislik yaklgamlari kullaniimstir.

Merdiveni nakleden ara¢c olarak genelde standart yeamveya kamyonetler
kullaniimaktadir. Bu cajmada merdiven nakil aracinin hidrostatik tahrik ile
calstirlmasina karar verilmi olup tum aracin tasarimi proje c¢ergevesinde
gerceklatirilmistir. Tasarimlar sonlu elemanlar analizleri ile gddandiktan sonra
aracin imalati gercekldgrilmistir. Imalatin ardindan aracin standart s@tnameler
uygunlysu icin de denemeler yapilgtir. Ara¢ baari ile kullanima uygun hale
getirilmistir.

Bu calsma; Bilim, Sanayi ve Teknoloji Bakagili SANTEZ Programi tarafindan
00575.STZ.2010-1 kodu ile desteklegtimi Aracin tasarimi, imalati ve denemeleri de
projenin paydst olan LT Endustriyel Sistemler San. ve sDiTic. Ltd. Sti.’nde
gerceklgtirilmi stir.

Anahtar Kelimeler: tasarim,havaalani merdiven araci, analiz, imalat, zamanli
muhendislik, hidrostatik tahrik

2012, x +77 sayfa



ABSTRACT
MSc Thesis

DESIGN AND PROTOTYPE PRODUCTION OF THE MULTI-PURPOS E
VEHICLE WITH HYDROSTATIC DRIVE FOR AIRPORT GROUND
HANDLING SERVICES

Burak ALTAN
Uludag University
Graduate School of Natural and Applied Sciences
Department of Mechanical Engineering

Supervisor: Assoc. Prof. Dr. Kadir CAVDAR

In this study; it target that manufacture the pagees steps truck after design and
analysis with computer programs. The Study thatoik long term; concurrent
engineering approach used with to be accepted mietdalesign methods.

Standard truck or pickups usually uses for trartsiher steps. It has been decided in this
study that passenger steps truck running with rstdtic drive and the whole design
carried out within the project. After designs comied with FEM results, the vehicle
has been manufactured. After manufacturing, vehitdsted for specification
compliance. Vehicle is optimized for use succe$gful

This study is supported by science, industry armthrtelogy government department
with SANTEZ program which code is 00575.STZ.2010Phassenger steps truck’s
design, production and essay actualized by LT Bnigétk Sistemler San. and PITic.
Ltd. Sti that is project’s shareholder.

Key words: design, airport passenger steps truck, analysejuption, concurrent
engineering, hydrostatic drive

2012, x+77 page



ONSOz

Tez calgmasi; Bilim, Sanayi ve Teknoloji Bakagli SANTEZ Proje Destekleri
kapsaminda desteklergnie LT End. Sist. LtdS$ti.’nde uygulama imkani olngtur.

Projenin balangi¢c amaclari arasindanlar sayilabilir:
— Proje yuklenicisi firmanin akademik kurumlarkbirli gi icerisinde bilimsel test ve

deneyler yaparak trun kalitesini ve standardinisgitknek ve dretim maliyetlerini
distirmek,

— Havaalani yer hizmet araclari konusunda yeni Ureigknolojileri gelstirerek
verimliligi ve Uretim kalitesini arttirmak,

— Firma ve universitede Ar-Ge yeterliliklerini yuksekek, yeni donanim ve imalat
yeteneklerine sahip olmak,

— Proje sonunda ortaya konacak olan driin sayesinggikhi isglct istihdamini
arttirmak,

— Proje konusu aracin Ulkeye ithalatini azaltmakesd ynali araglari inrag etmek.

Bu amaclarin bir kismina yldmis, kalanlari icin de firma bazinda gahalara devam
edilmektedir.

Basari ile tamamlanan camada destekleri icin dncelikle Bilim, Sanayi ve meloji
Bakanlgl SANTEZ Proje Destekleri Birimi ¢cglanlarina ve uzun ve yorucu bir periyod
olan proje cakmalari esnasinda her turlu degsie gordigim LT Endustriyel Sistemler
Ltd. Sti. calisanlarinastikranlarimi sunarim.

Burak ALTAN

23.05.2012
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1. GIRIS

Gunumuzde hava ujami giderek 6nem kazanmaktadir. Bir gghre yeni havaalanlari
yapilmaktadir. Bu kapsamda havaalani yer hizmedlektorii de hizla gehnektedir.
Cok yonlu bir sektér olan yer hizmetleri birimin&ellanilan araclar cok géli standart

yonetmelikler ile imal edilebilmektedir.

Sekil 1.’de bir ucg@in yanindasematik olarak gosterilen havaalani yer hizmet aracl
global pazarda oldukca yluksek bir paya sahip itcseolup bu amacla bir cok gmik
aracin imali yapiimaktadir. Ulkemizdeki imalat ¢sknirli olup yiiksek deerli bir

ithalat s6z konusudur.

Gunumuizde havaalani yer hizmet araglarinda tahekeljkle dizel motorlar ile
sgilanmaktadir. Otomatik vites kullanimi zorunludurniz& motor dsinda elektrik ile

tahrik edilen araclarin orani artmayalamistir.

Havaalanisartlarina daha uygun olmasi ve verimlilik acisinaddginuldigiinde, yer
hizmet aracinin hidrostatik tahrik kullanilarak igah bir merdiven araci olmasi

planlanmgtir.

Paliet Dollies

icuum and Gravivy Lavatony

Trailer Type Service Trailers & Trucks

Beit Conveyors

L
= . S~
Water Adaptors & Hoses
Wheel chocks \ X
Water Service
Trailers & Trucks
Disabled Passenger ype & Ovel
Boarding Vehicles 'TraH;::seng: smrhlmd‘
(Medical Lift)

Sekil 1. Tipik Bir Ucaga Hizmet Goturen Yer Hizmet Araclari, Kaynak: Delfigenasi

Katalogu



Tez konusu proje; Bilim, Sanayi ve Teknoloji Bak§nSANTEZ Projeleri kapsaminda
desteklenmeye @er bulunmgtur. 00575.STZ.2010-1 kodlu proje 1 Temmuz 2010
tarihinde balayip 30 Nisan 2012 tarihinde tamamlagim Proje destek suresi 22 aydir.
Proje LT Endustriyel Sistemler Lt§ti.’'nin Bursa Nilufer Organize Sanayi Bolgesinde
bulunan imalat tesislerinde hayata gecirgiini

Prototipi imal edilen merdiven araci, Uzerindekinteyner bdlmesinde yapilacak
degisikliklerle farkli havaalani yer hizmetlerini gorébtek sekilde esnek olarak

tasarlanmytir.

olarak uretilmekte olan Ford, Isuzu, Mercedes varka kamyonetlerden almaktadir.
Bu kamyonetlerin sasileri modifiye edilerek havaalanlarinda ihtiyaguydlan
standartlara uyumlu hale getiriimeye gdinaktadir. Uyulmasi gereken standartlarin
cok uUzerinde performans,gidik, konfor vb. o6zellikleriyle bu araglar veredeki
hizmete oranla oldukca maliyetlidirler. Ofiie havaalanlarinda izin verilen azami hiz
25 km/h iken bu araclar maksimum 120 km/h hizaljlkaek kapasiteye ve dolayisi ile
bu performansa uygun ve ayni oranda maliyetli matanziman, aks vb. sistemlere
sahiptirler. Prototipi tasarlanip Uretilen merdivaraci, standartlarda belirtilgniolan
Ozelliklere sahip olup daha verimli ve dahgigkimaliyetlidir.

Ulkemizde 6zgln tasarimi olmayan bu araglarin taemarkullanim amaglarina ve
kullanim sartlarina uygun olarak; daha c¢evreci, daha hafilaba uygun maliyetlerle

uretilmesi proje ve tez ¢camasinin birincil hedefidir.

Proje konusu aracglar CE, EN, AHM, IATA, SAE, VDESE standartlarina uygun
olarak Uretilecek olup yurt i¢i ve yurt sdipazarda satisanslarinin yuksek oldu

distndlmektedir.

SANTEZ programi ile desteklenen bu proje galsinda tez gencisi, prototipi
Uretecek olan firmada csfhigindan proje koordinasyonu daha hizli ve verimli @jnae

firmanin ArGe ¢cakmalari Gniversite cajanlarinin desg@ ile daha da gejimistir.



2. KURAMSAL TEMELLER/GENEL B iLGILER

Bir aracin sifirdan tasarimi ve imalatinin gercgkiémesi oldukca geni kapsamli bir
calisma gerekiiinden projede “Metodik Konstriiksiyon” ¢giina mantg benimsennsi
ve takip edilmgtir. Tasarimin metodikekilde yapilabilmesi icin literatiirde mevcut
kitaplardan yararlaniimtir: Pahl G. ve Beitz (2001), Shigley ve ark. (2p0Babalik
FC. (2009).

Proje calsmasindada ilk olarak tekfin seviyesini gérme amaci ile yer hizmet araci
Ureten dinya firmalari agarilmis ve bu firmalara ait benzer arac Uretim kataloglari
(AEREX, Blissfox, Aeromobiles, GSE, ...) elde edigtm. Bu alandaki argirmalar
proje suresince surekli guncellenerek devam gimmi

Bu tur araclarda guvenlik 6n planda gidndan hemen hemen tim fonksiyonlar icin
belirli standartlar vardir. Bu standartlar projgokaminda firma tarafindan elde edgmi
ve aracin tasarimi esnasinda yol gosterici glandir. Proje cabmasinda dikkate alinan
standart numaralargasida listelenmtir:

DIN EN 1915-1, EN 1915-1:2001+A1:2009.
CEN/TC 274 - EN 12312-6:2004 - Part 6.
EN 12312-10:2005+A1:20009.

EN 12312-12:2002+A1:20009.

EN 12312-13:2002+A1:20009.

EN 12312-15:2006+A1:2009.

EN 12312-19:2005+A1:2009.

EN 12312-2:2002+A1:2009.

EN 12312-5:2005+A1:2009.

EN 12312-6:2004+A1:2009 - Part 6.

EN 12312-7:2005+A1:2009.

EN 1915-1:2001+A1:2009.

EN 1915-2:2001+A1:2009.



EN 1915-3:2004+A1:2009 - Part 3.
EN 1915-4:2004+A1:2009.

Standartlarin dinda caitli tGlkelerin havacilik kurumlarina ait normlar @dde edilmg

ve projede dikkate alingtir. Bu normlar:
IATA AHM 910. Basic Requirements for Aircraft Grodisupport Equipment.

IATA AHM 913 Basic Safety Requirements for Aircra@round Support
Equipment.

IATA AHM 915 Standards Controls.
MH/T6015-1999 Aircraft Lavatory Truck.

Teknigin gunumuzdeki durumunu belirlemek iginsite internet kaynaklari Gzerinde
aratirmalar yapilmy olup proje suresince sonuclar surekli gincellgtimiBu amacla
retici firmalarin web sayfalari izlenip gereklildgiler bulunup kaydedilmstir. Yine
malzeme secimi, bazi standart pargalarin secimiigiemlerde de bu kaynaklardan

yararlaniimgtir.

Tasarim esnasinda 2 ve 3 boyutlu ¢izim ve modelleaizirlanmasinda Solidworks ve

Autocad programlari kullanilrgiur.

Tasarimlarda mukavemet analizleri ve simulasyomar ANSYS sonlu elemanlar
paket programi kullanilngtir.

2.1 Metodik Konstriiksiyon Yaklasimi

Tez calgmasinda Metodik Konstriksiyon veya Sistematik tasanlarak isimlendirilen
yaklasim kullaniimstir. Bu yaklgimda proje bir “6devieklinde digunulmekte ve adim
adim ¢ozume dou belirli bir sistematik takip edilmektedir. BusgematikSekil 2'de
gorilmektedir.

Metodik konstruksiyonda, konstruksiyagieimi dort ana bolimden alur (Sekil 2):
1) Odevin aydinlanmasi, istek listesinin hazirlasm

2) Olasi tum ¢6zum o6nerilerinin @taulip bulunmasi, dneriler arasindan ¢dézime

en uygununun belirlenmesi
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Odevin tim hatlariyla aydinlatiimasi
“Istek Listesi”

l

<

Temel sorunlarin anlagiimasi
Analiz, Ana Problem-Alt Problem,
Fonksiyon yapisinin kurulmasi

l

| Cozumlerin aranmasi

l

Cozumlerin istek Listesi kriterlerine gore
degerlendirilmesi

R < Coziim Taslagini Seg! >
<

Olcekli projeler, malzeme alternatifleri,
yaklasik hesaplar, istek listesine gore
teknik-ekonomik degerlendirme

i I
<

-—- Kesin Coéziumu Sec! )

Eksiklerin giderilmesi ve Kontrol

<

Kesin proje, fonksiyon, 6émur, imalat,
montaj, kullanim, fiyat agisindan kontrol

|

1
1
1
1
1
1
1
1
1
1
1
1
1
n( -=- Detaylandirma asamasi ! )
1
1
1
1
1
1
1
1
1
1
1
1
1

€<

Optimizasyon, imalat dokiimanlari, prototip
imalati, kontrol ve deney duzenlemeleri

Sekil 2. Konstriiksiyonddslem Adimlari, (Babalik 2009)

3) Projelendirme
4) Detaylandirma ve dokimanlarin (teknik resingifanmasi

Birinci bélimde 6dev acisindan kesinlikle gercelitémesi gerekensartlar ile

gerceklatirilebilirse ¢coziimun dgerini arttiracak istekler yer alir. Odevde bunkmtve



acik olarak verilmediyse konstriktor bunlari belmek, @renmek zorundadir. Clnku
bir problemin ¢dzulebilmesi, sorunun @a olarak anlgilabilmesine bghdir ve istek

listesinin eksiksiz, yanysiz hazirlanmasi gerekifstek listesinde yer almasi gereken

Ozellikleri gruplar halindesgagidaki gibi siralamak mamkundur (Babalik, 2009):

Kuvvet Isletme esnasinda kalanmasi gereken kuvvetler, yiik, yik tekrari.

Enerji Gug, verim, iIsinma siniri,@dgma gereklilgi.

Boyut En kucik veya en biyuk en, boy, yikseklik.

Hareket Harekegekli (dbnme, 6teleme, git-gel), hiz, yon, ivme.

Malzeme Mukavemet, esneklik, sertlik vb., korozyebacevresartlarina
dayanim, yeniden g@erlendirme-geri dorgiim (recycling).

Emniyet Is, isci, cevre emniyeti.

Ergonomi Kullanim icin gerekli insan gict, kumamnasakontrol organlarinigekil,
yerlestiriimesi gereken yerler, renk, aydinlatma, gurititiesim, koku.

Uretim Uretim yontemi, toleranslar, ylizey puriizler

Kontrol Olgii ve kontrol olanaklari.

Montaj Uretim yerinde montaj sletme yerinde montaj, makine temeli.

fletim Taimaninsekli, tasima icin dngorulecek elemanlar, toplam boyut,
toplam &irhk.

Bakim Temizleme ve bakim programi, gerekli zanrahldari.

Kullanim Kolaylik - zorluk diizeyi, kullanim kallari.

Fiyat Uretim maliyetinin siniri, takim - yedek parfiyatlari.

Zaman Proje kademelerinin stiresi, prototip Urediresi, piyasaya stirme siresi.

Elbette yukarida sayilanlari tim istekleri kapsayaaddeler olarak gormek g

degildir. Projeden projeye daha az/daha fazla 6zeltikle s6z konusu olabilir.



COzum onerilerinin bulunmasi i¢cin metodik konstiytkeda caitli yontemler vardir.
Bilgi bankalarindan, ¢dzum kataloglarindan yararlan beyin firtinasi, problemi
soyutlatirma vb. gibi 6devle kar kawriya gelen konstriktor, konuyla ilgili bilgi
eksikligini giderecek, sorunun 6zUnU anlayacakretidii yontemlerden yararlanip
yaraticilgl ile ¢d6zim oOnerileri bulacak, objektif teknik lettere goére Onerileri
degerlendirecek ve Onerilerden birisi igin kararinreaektir.

Projelendirme safhasinda, secilen ¢6zim prensibpsaunan teknolojik ve ekonomik
olanaklar dikkate alinarakekillendiriimeye balanir. Malzeme secimi, mukavemet

hesaplari da yapilarak ¢6zim 6nerisi nasil bir iéoaktir belirlenir.

Son bolimde ise proje, uluslararasi ve ulusal tekaorallara, pazar isteklerine Gretim
olanaklarina gore, tum detaylariyla teknik resim pexca listelerine dostiirilup,

¢6zim Uretime hazir hale getirilir.

Konstriktor Grinin bgrisinda veya Barisizlginda biytk sorumlulga sahiptir.
Tasarim uretimin ilk kademesi olgundan konstriktoriin yonlendirmesiningdolugu
veya yanlgligl dogru ¢c6zime cabuk wena veya hic ulgamama gibi sonuclar garur.
Ekonomiklik, dayanikhlik, gtvenirlik, Gretim kudakina uygunluk, cevre koruyuculuk,
insana ve cevreye uyum, atiklar ve artiklarin yenidgerlendirilebilmesi gibi buttn
onemli kriterler konstriiksiyon sureci sonucunda ¢ukyik olctide belirlenngiolur,
(Babalik, 2009).

2.2 Hidrostatik Tahrik Sistemi

Literatirde “hidrostatik tahrik” icin ¢ok fazla ggina bulunmamaktadir. Bu kisimda
mevcut cakmalardan bahsedilecektir.

Kaplangi (2008), genel olarak hidrostatik tahrikitélerini tanittgl calsmasinda
sistemin avantaj ve dezavantajlarini vurgukdmi Kapali devre tipi bir hidrostatik

tahrik devresinin temel prensifekil 3'te gorulmektedir.



p_,Q / @ icten yanmal motor
@ Tahrik pompasi

‘ @ Tahrik motoru
@ @ @ Disli kutusu
\_

p__.Q, . ®) Tekerlek

Sekil 3. Kapali Devre Tipi Bir Hidrostatik Tahrik Devresinifremel Prensibi, (Kaplangi
2008)

Bu sistemde; icten yanmali motor “1”; mekanik guagvir ve moment olarak
kullanima sunmaktadir. Tahrik pompasi “2”; bunurbidk glice ya da ger bir deysle
basing (ps) ve debiye (@ dondsturdr.

Hidrolik motor “3” ise, bunu tekrar mekanik glcevge. Basing pg (Yuksek Basing)
dan, pg'ye (Alcak Basing) dier. Olwan bu basin¢ farkina kalrk olarak hidro-

motorda moment dretilir ve bu moment birsldikutusu “4” yardimiyla (mesela
diferansiyel, cer gibi) tekerlekte ¢eki kuvveti @k kullanima sunulur. Hidro-motorun

devri ise, Q debisi ve hidro-motorun deplasmani tarafinca legiir.

Hidrolik motordan pompaya geri dénen Qebisi, hidro-motordaki sizinti miktari kadar
dUsUktir. S0z konusu sizinti yukardglkimada gosterilmeyen hbyarj sistemi ile sisteme
eklenmektedir.

Fren yapildgl sirada, hidro-motor “3”, tekerlek “5” tarafincahrik edilen bir pompaya
donisr. Sistemin dgiik basing tarafi yuksek basing tarafl olur ve tapompasi “2”
Uizerinden i¢cten yanmali motoru iter. Boyleliklerfrdevresi elemanlaringi@dirmadan
icten yanmali motor Gzerinden frenleme (ya da tathiok frenleme) yapilir. @er bir
deyisle her iki yonde de moment aktarimi gergetigebilmektedir.

Is makinalari uygulamalarinda kullanilan paraleglbatili hidro-motorlardan okan
tahrik sistemlerinde bir ya da daha fazla tekgniebosta donmesi problemi ile
karsilasiimaktadir. Bu sistemlerin uygulama alanlarina &ro&arak istifleyicileri, gir
yuk tstyicilarini, bazi zirai araclari, yol silindirlerinverebiliriz. Bir teker beta
donmeye bgadiginda, gerekli olan momenti Uretemez ve sonucungaes ceki gicu

sgilanamaz. Sistemdeki §aen diguk direncg ile kagilastigi bosa dénen tekerdeki



hidro-motor Uzerinden daja. Bu durumda s6z konusu teker hizlanirken, kéd&erler

cikis momentlerini kaybederler.

Sekil 4'te gosterilen klasik ¢ozum, her bir motorat ag gonderilmesini gayan ve
boylelikle tekerlekleri gt hizda donmeye zorlayan akvoliculi bir hidrostatik tahrik
devresidir. Bu, bga donen, ya da ger bir deysle moment Uretemeyen tekeftegiden
yag debisinin, aky bolicl tarafinca kisilarak gir tekerlere giden yaile ayni dgerde
tutulmasinin sglanmasi ile gerceki@iriimektedir. Bu slem sirasinda pompa basinci ile
teker hidro-motorundaki efektif basin¢ arasindalkf aks bolliclide 1siya dogérek

kayip gic olarak kammiza cikar.

ﬁ: Tahrik pompasi

(2) Hidromotor

(3) Akis bdliicii

Sekil 4. Akis Bélucult Hidrostatik Tahrik Sistemi, (Kaplang! Z)0

Serbest yerkgirilebilme 0Ozelligi ile tekerden tahrikli hidrostatik tahrik sisteml@n
kullanimi aracglarda nerdeyse rakipsizken, arka askstahrikli hidrostatik tahrik
sistemleri alternatif sistemler ile gon bir rekabet icindedir; mesela mekanik

sanzimanli ve hidrodinamik (tork konvertori) tahriistemler.

Calismamizda da mar@ kullanilan sistengekil 5'te gorilmektedir.



BB-3  Yaziim Hareket Mikro islemci + yazilim

onii ing pedali
’- ’ ¢ Dizel simir yiikii
Vltes seglml le pedali /t%’\ regiilasyonu
Teshis ' | é e - otomotiv tahrik
Parametre
girisi Y |

- $anzuman yénetimi
- ing fonksiyonu
- teshis

CAN-Bus
devir

Sekil 5. Elektronik Kontrollli, Hidrostatik Aks Tahfi, (Kaplangi 2008)

Kumbasar (1999) ise bildirisinde kapalli devre hatlatik tahrik sisteminin temel
Ozelliklerini, avantaj ve dezavantajlarini siralaka uygulama orneklerini vergtir.
Calsmada ayrica hidrolik temel bienlerin secimi ile ilgili yontemler de

belirtiimektedir.

Kaptl ve Karabekta (2005) yayinlarinda; hidrostatik tahrik yontemirigmel tasarim
kriterlerini incelenmg ve 5 ton taama kapasiteli bir ¢atalli yikleyicinin transmisyon
sistemine uygulamliardir. Calsmanin sonucunda; sadece tahrik motorunun devissay!
ile tim calgma alaninin kontroliine imkan vermesi; tahrik mormenkesintisiz ve
kademesiz olarak, ihtiyag¢ duyulan cgeklkuvveti ve ara¢ hizi kombinasyonlarina
donistirebilmesi; kavrama, vites kutusu ve diferansigddi mekanik gic¢ aktarma
organlarina olan ihtiyaci ortadan kaldirmasi, hetlik tahrik yonteminin dikkat cekici
Ozellikleri olarak vurgulanmgtir. Hesaplama 6rneklerinin de vergidicalismada ortaya

konan hidrolik devrgemasiSekil 6’da verilmstir.
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Sekil 6. Hidrostatik Tahrik Devresemasi (1: Tahrik motoru, 2: Elastik kaplin, $arj
pompasi, 4: Dasken deplasmanli eksenel pistonlu ana pompa, 53 Hiftresi, 6:
Devire b&ml hiz kontrol valfi, 7: Yon denetim valfi, 8: Rga deplasmani ayar
organi, 9: Fren valfi, 10: Capraz emniyet valfldrl,, Besleme cek-valfleri, 12: Basin¢

denetim valfi, 13: Sgutucu, 14: Dongifiltresi, 15: Hidro-motorlar.

Proje hesaplamalart ve ardindan yapilan malzemellikd eleman secimlerinde

http://www.hydraulicspneumatics.com, adresindemganiimstir.

Wu ve ark. (2004) makalelerinde bir ¢cok hidrostasiRkrik sisteminde kullaniimak zere
bir dongu sistemini inceleierdir. Yapilan dinamik hesaplamalar ve simulasgontia
iceren bu teknik yayinda tanitiimaktadir. Hesaplandg Matlab programinin
kullanildig1 belirtiimektedir.

Dasgupta (2000) yayininda dik hizlh bir tork motor kullanan hidrostatik iletim
sisteminin analizi sonuclarini vermektedir. Motogésterdgi performans bu ¢calmada

da yol gosterici olmgtur.
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Havaalanlarinda kullanilan bazi merdiven araclaaihotograflar Sekil 7 veSekil 8'de

gorulmektedir.

Sekil 8. Yolcu Merdiveni, Firma: Stinar, Amerika

12



THY vyer hizmetlerinde siklikla kullanilan ve Stindirmasinin Uretimini  yapgi
merdiven araci Model SPS-3518 Yolcu merdiveni mio¢gtkil 8.) 2440-5800 mm
ylkseklikleri arasinda ucaklara hizmet verebilmdkteOn, yan ve arka bélimlerde
bulunan hidrolik tahrikli konum sabitleyiciler deemdiven kullanimi esnasinda sabit
durmayi garanti altina alirlar. Merdiven ve platfoen yukarida iken 112 km/h rtizgar
hizina kadar merdiven sabiilni koruyabilir.

Stinar firmasinin Ure@ merdivenin hareket ettiriimesi ve konum sabittégr icin

gerekli olan hidrolik gti¢c, arac motorundangdadan tahrik alan bir kayikasnak
mekanizmasi ile tahrik edilen hidrolik pompa ileglsair. Ayrica acil durumlarda
kullanmak tizere sistemde ayri bir el pompas! dacuonéwr.

13



3. MATERYAL ve YONTEM

Calismada metodik konstriksiyon yakimi kullaniimstir. Bu yaklgima gore ilk adim
problemin agiklanmasi ve istek listesinin ortayanrkasidir. Cagmanin ilk adiminda
literattr ve Uretici firmalarin kataloglari incelars ve havaalani yer hizmeirketlerinin
teknik sartnamelerinin yani sira g#i standartlar da tarangtir. Cok geng yapilan bu
calismanin ardindan tasarimin tanimlandstek listesi olgturulmustur.

3.1istek Listesinin Hazirlanmasi ve On Hesaplamalar

Tasarim cabmasini yoOnlendiren istek listesi Ek 1.’de vergtim Proje suresince
yapilan tim tasarim ve hesaplama gpahblann bu istek listesi siginda

gerceklgtirilmi stir.

Aracin tasarimi icin bir cok hesaplama yapilmastekpmistir. Bu hesaplamalarda
islemlerin hizlandirilmasi icin Excel tablolari kullémistir. Bazi hesaplama ornekleri
asaglda verilmektedir.

Aracin lastik secimi icin alternatifler ve glerlendirme sonucu icin yapilan gaha

Sekil 9.’da gorulmektedir.

Aracin motor hesaplari ve bulunan motorun perfosradgerlendirmesi icin hazirlanan

Excel hesap tablolarindan gorinamlerSedil 10. veSekil 11.’de verilmstir.

Lastik segim kriterleri:

1. Azami ara¢ agirhgini kaldirabilmeli.

2_Yere yakin basik tipte olmali.

3. Ulkemizde rahatca bulunabilecek bir lastik&jant kombinasyonuna sahip olmalidir.

Onerilen Lastikler:

Lastik Genigligi x| Lastik Jant
No Lastik Ebati Uygun Jant Ebati Dis Cap Bulunabilme | Bulunabilme
1 235I65R16 |6 1/2x16: 7 x 16,7 1/2x 16 240x715 + -
2 235/B5R16 |6 1/2x16;7 x 16; 7 1/2x 16 235x810 + +
3 23560 R1T7T  |61/216, 7 x 16, 7T 112x16 235x715 - -

‘Segim:‘ 235/85R 16 7x16

Sekil 9. Aracin Lastik Se¢imi
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LASTIK:
235/85 R16

O EREE O
Arzem toplam z2Eehi; G 6500 kg 63763 N
Arzem meksimum hizm (vitksek
vites) | Voateme [ 32 kmh 885 m'z
Arzem maksimum him  (ditziik
vites) | Vmakae [ 15 kmh 417 oyEn
yergekimi ivmesi g 2.81 m'st
Yol efm acist a 2.862 % 3%
Tahrik tekerlefi vangam r 3265 mm 032635 m
vitksek viteste ludlanma siiresi tz 15 3n
diiziik viteste hizlanma ziirest iz 5 i
taglt vilzey zlam A 8 m’
sigtem verimi n 0.9
yuvalanma sirtimme katsavist f 0015
lastik'vol sirtimme katsavist ms: 08 08..1 (beton)
giitiiklenme katsavisi [ .35
havanm vofunlugu r 1.169 k,E"IﬂE 100kPa, 25%Cde
havalim| v | 889 ulfs:}
yuvatlanma direnc E: 956,473 N
giim direnci E; 318823 N
hava direnci Fa 12931 N
vitksek viteste ivmelenme aHG 0.59 m/zt
diizitk vitestz ivmelenme LG 0,33 m'st
Fre 385185 N
Fic 416,67 N
toplam direns 7 Rien 108579 N

Sekil 10. Aracin Motor Hesaplarindan Ornekler
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Arzg toplam Jarevett (HG) Frac 493764 ™
Arag toplam L‘L}n'eﬁ (LG) Frie 0690,70 N
gorehli maks. Kuvvet|  Fuae | 35316 N
atka ks apwlis Wa | 4500 kg arkadan gekizhi
tzhrik tekeri devir savisy (HG) ILHE 260.11 devidak
taheik tekeri devir savisi (LG) MG 12193 devidzk
toplam geveim cran (HG) i .47
toplam gevrim oram (LG) i 17.78
vites kumsu cevrim oram (HG) hEG 1
wites btz ceveim oram (LG) hig 248
diferanzivel cevrim oram iy .17
foizie 1.1}
gLe 183
gfelnf kiide | mpem | 739539 kg
m.as | 11898 kg
toplzm déndiime momenti (HG)| Mrge | 161214 Nm
toplam déndivme momentt (LG} Mne 316401 Nm
Motor devir sayizi (HG) DHE 207220 devidzk
hdotor devir sas1 (LG) DL 240804 devidak
Yiiksek vites motor giicii hesabs
Maks Motor Momenti M 24983 Nm
Motor Gici Pu 48.77 W
Motor agizal im w 18520 radisn
Motor devri n 1564.98 devidak
Diiistik vites motor giicii hesaba
Maks Mptor Momenti M 19771 Nm
Motor Giicil 44 36 W
Motor anizgl him w 22692 rad’zn
Motor devri n 216804 dew/dak

Sekil 10 (devami).Aracin Motor Hesaplarindan Ornekler
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Aracin Performans Degerlendirmesi: |

Slﬂn-rlLullkl 2IBE R 16 |
Segien Jant Tx16

Lastsk Cyeamik Yangapl] i 0,395 il
Mater devri Momas 2200 ] eim arankan
lont | becovew | howw |
Toplam pevm ofani s iar [ LAL 1 1
Arocen Maksimum Hizi L 1265 [ms]
Tenslen 45,57 |ami]
Havann azgul muuil g 0,125 |Emrm:] 1226 kg'm’
Asag peajeksim alan A 43 [
Asrodinamik direng katsoys Ca 07 [
Aarodmamik Direng W, .57 fkg] |
Yuvarlanma diranc: katsayesi| Fu 0ot [ |Dizgin astalt yal gn
LE] 6300 [eg]
o 1] Tl
Yuaitanma Dirsnci We 65,00 gl |
Tokarloklordohi almass gorshen Gug| P WG| fgmis] . —1
16,15 W
PN BG
Akiairna ceganian 'mirnl m oar [-1 Motor glcu yetierbidin
Takarbade brakian gig] n 0,85 [4 Secilen Motorun [Parking 11040.84) guch yeterli
Segian Motorun verebileceii maks gitg| M 75 [BG]
Motorun varebilacedl net gug] M nn 158,69 [kpmi's] Le 3
56 KW
{Fp.cosa+ sina).Ron. G
ARACIN TIRKANIA VE KALKE M —
Makcimum ¢aviim o [ TAT H M1 - Mz My
Motorun verdits maksimum Moment]  Mags 265 M |Ksadog deten
Moy Z01 b |
o 830 1
- Agami tianma a 14.58 [%) |
Azam i a 458 1%

Sekil 11. Aracin Performans Ferlendirmesi icin Yapilan Hesap Cetveli
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Sekil 12. Sasi Hesaplama icin Hazirlanan Hesap Cetveli
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Tasitin hidrolik tahrik sistemi icin kurulan model yapilan hesaplamal&ekil 13.’te
verilmistir.

SANTEZ HAVAALANI MERDIVEN HiZMET ARACI HIDROLIK POMPA-MOTOR HESAP

STON
ARKA TEKERLEKLER OM TEKERLEKLER

Yooy

3TON 2TON

Dif. Cevrim
Orani: 7,17

H.P.

DIZEL MOTOR

Fy=750Kg = 7300N

Fs= p.Fy= 0,5.7500=3750N p=0,5 icin
Md= Fs.r=6000.0,4=1500Nm
——
Fs

>Md=4.Md=1500.4=6000Nm
igir=7,17 icin
Mhm= Y Md/iar=6000/7,17 = 837Nm

Sekil 13. Aracin Hidrolik Motor Modellemesi ve Yapilan Hesap
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3.2 Bilgisayar Destekli Tasarim Teknikleri Kullanarak Aracin Tasarimi

Aracin tasariminda SolidWorks programi kullangimiup tum elemanlar katr model
seklinde tasarlanmive montaji yine bilgisayar ortaminda yap#gtmi

Tasarimi yapilan drnek parcalar ve montaj resmekieri Sekil 14, Sekil 15, Sekil 16,
Sekil 17,Sekil 18,Sekil 19'da gorulmektedir.

Sekil 14. SolidWorks Programind&asarimi Yapilan Havaalani Yer Hizmet Araci

Hidrolik pompa Hidrolik motor

Diferansiyel

Elastik kavrama Kardan mili

Sekil 15. SolidWorks Programind&asarimi Yapilan Havaalani Yer Hizmet Araci
Ornek Parcalar (Elastik kaplin bilgileri Ek 7, Digmsiyel bilgileri Ek 3, Hidrolik motor
bilgileri Ek 5 ve Hidrolik pompa bilgileri Ek 6’daerilmistir.)

20



Sekil 16. SolidWorks Programind&asarimi Yapilan Havaalani Yer Hizmet Araci
Kabini

Sekil 17. SolidWorks Programinddasarimi Yapilan Havaalani Yer Hizmet Araci
Merdiveni

21



Sekil 18. SolidWorks Programindi®ontaji Yapilan Havaalani Yer Hizmet Aracindan

Gorundgler

Sekil 19. SolidWorks Programind®ontaji Yapilan Havaalani Yer Hizmet Aracindan

Gorundgler

22



3.3 Yapilan Bilgisayar Destekli Analiz Calsmalari

Tasarim dg@rulama cakmalari icin de aracin 6nemli parcalarinin ANSYS goami

kullanilarak sonlu elemanlar analizi gatalari yapilmgtir.

Aracinsasisi i¢in yapilan analizlerden bir érnedag@ada verilmitir:

Analiz Parametreleri:
Yuk: 8 ton, yayili yuk olarak tim st ylizeyleregujanmstir.
Lastiklerin old@gu konumdarsasi yataklannstir.

10 mm kalinigindaki U profil angasi olarak alinngiolup ortadaki atkilarin et
kalinligi 8 mm’dir.

Sonuclar:
En bk gerilme; 57,621 N/nfm
Malzeme St42 olarak dundldigiinde; emniyet katsayisi yakil 5 olacaktir.

En blyuk yer dgistirme ¢okmeseklinde olup 0,29 mm bulunmgiwr. Buna goreasi
yeterli rijitli ge sahiptir.

Analiz sonuclarina gbére malzeme St42 olarak oOrglite Emniyet katsayisinin

.....

uygun olacgl disinulmektedir. Ara guclendirmeler ve atkilar icin de mm et
kalinhgina kadar inilebilir.

Bu konudaki 6rnek analiz canalarinin sonugla§ekil 20, Sekil 21, Sekil 22, Sekil 23,
Sekil 24, Sekil 25'te gorulmektedir.
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ELEMENTS ‘I\J\I

FEB 22 2011
14:07: 04

Sekil 20. Sasi Modeli (mesh)

NODAL SOLUTI ON
STEP=1

Sekil 21. Sasi Uzerinde Olgan Gerilmeler
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1
NODAL SOLUTI ON "\J\I

STEP=1 FEB 22 2011
SUB =1 14:18: 27
TI ME=1

=.005033

19
. 005033

Sekil 22. Aracin Sonlu Elemanlar Analizile Yapilan Tasarim DOgulama
Calismalarindan OrnekleRaside Olgan Yer Dgistirmeler

0.o0 900.00 {mrm) K/k
| W

450.00

Sekil 23. Taslyici Ara AkupleSasi Mukavemet Analizi

25



File Cmﬂ! Tools View Help
AHE[ @] 90 Gl e i W RBR | S*RAGFAQE +@]R

XWolane « sk | Nane -8 U f Generst= @ Shwe Topology | [Etude fRevobe @ Swsep §Skiniloft @ ThinSSufece QElend ~ & Charnfe: @ Poin: FParameters

TeeCutlne
@ Basamak Destek Wil
.+ @ Basamak Destek Wil
¢ @ BasaakDestek Mii
v @ Basarak Destek Mili
+ @ Basamak Destek Wil
@ Basamak Destek Wil
B yikszhme sistons-2
v @ Basarak Destek Mili
+ @ Basamak Destek Wil
.+ @ Basamak Destek Wil
¢ @ BasaakDestek Mii
v @ Basarak Destek Mili
+ @ Basamak Destek Wil
@ Basamak Destek WAl
¢ @ BasaakDestek Mii
v @ Basarak Destek Mili
+ @ Basamak Destek Wil
@ yuksetme oistonu-1
¢ @ BasaakDestek Mii
v @ Basarak Destek Mili
+ @ Basamak Destek Wil
@ Basamak Destek WAl
@ BasaakDestek Mii
-« @ Basarak Destek Mili
-+ @ Basamak Destek Wil
@ Basamak Destek Wil
@ BasaakDestek Mili
@ Basamak Destek Mili
- @ yukszkme oiston bag pargast
o B Basavak Destek Mili
Skechng Moceling

i View_

anelsis Tool |

Enttyset_| 529 odies
Certioic X 7218
Certroic | €735 mm
Certoicz | 492nm

0 250003 564003 (mr;

12604003 3754003 x

Mode view [Pint Fraview

Sekil 24. Yolcu Merdiveni Talyici Sasi Analiz Gorungl

0.00 1000.00 (k)
500,00

Sekil 25. Ara¢ Ana Talyici Sasi Analiz Goruniil

26



4. BULGULAR

Merdiven aciklik sinirlari igin Ek 2.’de verilen al¢ kapi yukseklikleri incelenmive
mimkun olan en fazla sayida geahizmet verecekekilde kapali konumda 2440 mm
ve aclk konumda 5880 mm yuksegdi platformu ylkseltecekekilde tasarimlarin

yapilmasina karar verilrtir.

Aracin akslari igin yapilan gerlendirmeler ve agirmalarin ardindan Dana firmasinin
Uretimi olan akslar secilmive Amerika’dan bu akslar temin ediktir. Prototip icin
yapilan bu secim seri imalatta yurt ici imalatlardkagilanabilir. Akslar ile ilgili

bilgiler Ek 3.te gorulen kullanim kitabindan allnér.

Secilen 0n ve arka aks oOzelliklerine uygun, argghgini kaldirabilme, aracin yere
yakin basit tipte olabilmesi ve tlkemizde rahatgéubabilecek 6zelliklere sahip lastik
ve jant secimi 235/85 R 16 tipi olarakgdelendirilmistir.

Arac airhginin 6500 kg, gm ~8° ve lastik surtinme katsayisinin 0,5 @lau
kosullarda tekerleklerdeki gerekli glic¢ bulunarak Peskil104D tipi motor segimi
yapilimstir. Motor ile ilgili bilgiler Ek 4.te verilmgtir. Cesitli ek denemelere izin

vermek icin prototipte motor giicii hesaplanandaazbitaha fazla olan secilgtir.

Secilen motorun performans gelendirmesi yapilarak motorun uygun segidi

sonucuna ukalmistir.

Sasi kalinlgl kesme kuvveti, glme momenti ve emniyet katsayisi verileri ¢ikantak

sasi kalinlginin 8 mm secilmesinin uygun olglu deserlendirilmistir.

Belirlenen kalinlik kullanilarakasi ANSYS programi ile analizleri yapilarak 8 masi
kalinhginin uygunlgu ve yik altindasaside olgan yer dgistirme verilerinin

uygunlusu goralmigtar.

ANSYS programi ile merdiven ggyicl ara akupleasinin ve yolcu merdiveni ggyici
sasinin gerilim ve yer dastirme verileri uygunlgu kontrol edilmgtir. Analiz

sonugclarina gore emniyetli boyutlar ortaya kogme bunlar imalatta kullanilrgtur.

Arka tekerleklerdeki yukun 3500 kg, surtinme katsayn 0,5 ve diferansiyel ¢cevrim
oraninin 7,17 olmasi durumunda diferansiyeldekekjerdondirme momenti 837 Nm
olarak hesaplanmtir. Bu dondirme momentine uygun olarak Bosch Ribxroarka

A10VO071DFR/31R tipi 71crhhidrolik pompa ve Bosch Rexroth marka AA2FM107
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tipi hidrolik motor sec¢imi uygun olarak gerlendirilmistir. Bu elemanlar ile ilgili
bilgiler EK 5 ve 6’da verilntir.

Dizel motor ile hidrolik pompa arasina konan elaskiavrama ile ilgili yapilan
deserlendirmenin ardindan Centaflex kavrama secimikdear kilinmstir. Elastik

kavrama ile ilgili bilgiler Ek 7°de verilnytir.

Guvenlik acisindan c¢ok o6nemli olan aracin fren esmst ile ilgili hesap ve
deserlendirmelerin ardindan Bosch firmasinin GpetilydroMax fren ana silindirinin

secilmesine karar verilstir. Bu konu ile ilgili bilgiler Ek 8’de verilmgtir.

Arac hidrolik direksiyon ile kumanda edilmektedik 9'da arag igin secilen hidrolik
direksiyon beyni ile ilgili bilgiler verilmgtir.

Aracin kabin tasariminda ergonomik vyakha kullanilarak Tidrk insanina ait
antropometrik veriler dikkate alingtir. Kumanda ve gdstergelerin yeafil@inde de

ergonomik kriterler 6n planda tutulrtur.

Merdiven basamak sayilari havaalag@artnameleri ve standartlari incelenerek sabit
kisim 14 basamak, hareketli kisim 13 basamak okseglkmitir.

Aracin seri imalatl ddintlerek bir parca kodlama sistemi gilrulmustur. Bu sistem
aracin tum parcalarini icerecgdkilde gelgtiriimi s ve maliyet hesabinda kullanilacaktir.
Kodlama sisteminin yapis§ekil 26'da 6rnek bir gruba ait liste dgekil 27'de

verilmistir.

Projenin sonunda ortaya konan aracin ilk denemelesifige kapali alanda
gerceklatirilmistir. Aracin yurime organlari, hidrolik dizeneklere kumandalari
basarl ile denenmgti. Devaminda araciristanbul Atatirk Havalimaninda gercek
calisma sartlarinda denenmesine stenacaktir. Aracin kullanim el kitabi ile bakim

talimatlari da hazirlanrgtr.

Araca ait elektrik devrgemasi Ek 10’da, Hidrolik devrgemasi Ek 11'de verilrgiir.
Aracin tum ekipmanlarinin kumandasi i¢in bir PLGkol sistemi kullanimy olup bu
sisteme ait yazilim orgeEk 12’de gorulmektedir.

Bitmis aracin fotgraflari Ek 13 bolimunde verilrtir.

28



Uriine aitana | Uriine ait alt montaj
Firma Uriin Grubu Uriin Alt Grubu montaj birimleri birimleri Montaj El | rev
12 12 12 12 123 12
Ornek Kodlar:
01: Asansbr |D1: HST Merdiven 00: Motor Komplesi rubu 000: Crvata 1 00: Ik tasanm
10:Hareketli Basamak. B
02: Konveydr 02:0T Merdiven 10: rubu 001: Civata 2 01: ilk degigim
20:Tagiyict tekerlek
03: Celik 10: HST Foseptik Araci | 20: Siiriicii Kabini grubu 002: Kaynak 13 hane
04: Havaalam Araglan 11: DT Foseptik Araci 30: Arag ustu bolumler |3%:A-Frame 003: Pim 04 10 00 00 001 00 Havaalani Araci
AR
20: HST Buz Cozuci 40: Hidrolik Unite grubu 004: Somun
99: Diger 24: DT Buz Coziici 50: Elektrik komlesi 50:5asi baglama 005: Ampul Merdiven hidrostatik tahrikli
30: ET Konveydr 60: Aktarma organlan  |60:Platform grubu 006; Sensor 1 Motor komplesi
40: ET Merdiven 70: Diger 007: Direksiyon Cwata 2
50: Cekici
60: Bavul
Sekil 26. Hazirlanan Parca Kodlama Sistemi
Sno|Parga Kodu |misgteri kodu Parga Adi Adeti: | Birim [Birim Fiyati (TL) KDV Toplam: Temin Yeri:
1_|04.11.00.20.001.00 Akl 0,00 0,00
2 |0411.00.20.002.00 Aku Fasi Kablosu 0,00 0,00
3 |0411.00.20003.00 Akii Motor Kablosu 0,00 0,00
4 104.11.00.20.004.00 Arkaya stop lamba(Park,Sinyal fren. geri vites| 2 Ad 1695 3,05 20,00
5 |04.11.00.20.005.00 Far anahtar 1 Ad 14,83 2,67 17,50
& _[0411.00.20 005 00 On far 2 Ad. 50,85 5,15 60,00
7 _|04.11.00.20.007.00 Far rble 2 Ad. 847 1,53 10,00
& |04.11.00.20.008.00 Cakar lamba (arkaya - lifte 2 Ad 21,18 381 25,00
9 [0411.00.20009.00 Cakar lamba anahtar 1 Ad 1271 229 15,00
10 |04.11.00.20.010.00 Sinyal flagdrd 1 Ad. 16,95 3,05 20,001
1 Altarnator ( Vakumiu ) 1 Ad. 211,86 38,14 250,00
12 Sigorta tablas| 2 Ad 1274 275 15,00
13 Traktor far (mafsall} 2 Ad 21,19 3,81 25,00
14 Traktor far anahtar 1 Ad. 12,71 2,29] 15,00
15 Akil ana sigorta 1 Ad. 1271 229 15,00
16 12 W Webasto 1 Ad 1.185 44 213,56 1.400,00
17 Kabine tavan lambas| 1 Ad 3390 8,10 40,00
18 Akl salteri 1 Ad. 2542 458 30,00/
19 Sarj ve ¥a{ kaz duduga 2 Ad. 847 1,53 10,00
20 Sinyal kolu i) Ad 2968 5,34 35,00
21 Calzma saati 1 Ad 59,32 10,68 70,00
22 Fren musdrd (stoplar icin} 1 Ad. 847 1,53 10,00
23 Korna 1 Ad 1271 229 15,00
24 Geri vites korna A Ad 12,71 229 15,00
25 Dortid cakar digmesi 1 Ad 1685 3,05 20,00
26 Camuriuk sinyali X Ad 1271 229 15,00/
27 Mazot gostergesi 1 Ad. 4237 763 50,00
28 Kablo, Hortum, Kelepce vs. 1 Ad 10,00 1,80 10,00
25 Far ampul 8 Ad 10,00 1,30 60,00
3 Kabin Silgi Motory 1 Ad. 55,00 9,90 55,00/
kil Kabin Silgi Motor Anahtari 1 Ad, 2500 4,50 25,00

Sekil 27. Parca Kodlama Sistemi Elektrik EKipman Listesi Giikiii (Secilmg bolim)
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5. SONUC

Bu proje ile birlikte Glkemiz, Universitemiz, prof@grencisi ve destekleyici firma yeni
bir Gran/stre¢ bilgisini edinrglir. Mevcut ara¢ teknolojileri, imalat surecleri
uygulanarak sonraki imalati yapilacak araclardalamadireclerinin ve tekniklerinde

kokli yeniliklerin yapilmasina olanak@anmstir.

Kalite standardizasyonu, imalat suresi, maliyetlexihatalarin iyilgtirilmesi yéninde

veriler uygulama esnasinda elde edshmi
Standartlara ve tekngartnamelere uygun, tasarimi 6zgun araclar imahegtit.

Kullanim alanina motor performansi olarak en uygdaha cevreci, daha gik

maliyetli ve kullangh bir arag tretilmgtir.

Mevcut araclardan Gretim maliyetleri %20 dahaudk) yakit tiketimi %10 daha gliik,

kullanildig bir arag tretilmgtir.

Arac¢ teknolojilerinde gejimekte olan hidrostatik, elektrik ve hidrojen kuliamni

uygun kilan araglarin tasarimi icin yardimci figrkedinilmitir.

Universite-Sanayi sbirligi konusunda gama kaydedilerek gelecekte benzerskiaa

projelerin surdurilmesine olanak verilti.

Seri imalata gecilmesi durumunda bu alanda yillB00.000 Euro olan ithalatin éniine
gecilmesine olanak verecek ve yillik Gretiminin %8@ ihra¢ edilecgi dusunulirse
yillik 6.500.000 Euro doviz girdisi gkayan bir Grtin ortaya konulngtwr.

Ulkemizde nitelikli  guicl istihdaminin ganabilecgi bir is sahasi yaratilngtir. Seri
imalata ge¢gmesi durumunda en az 80 yeni niteligtspnel istihdami yaratacak bir tGrin
ortaya konulmstur.

Sonug olarak; 6zgun tasarimli ve ekonomik bir Griinitaya kondgu ve ticari olarak
arinun baarili olac& disunidlmektedir. Projenin devami olarak bu ara¢ vezbgryer
hizmet araclarinin elektrik ile tahrikli olanlanuginilmeye bglanmsg olup firma
icerisinde sglanan bilgi birikimi ile bu alanda yakin zamandar lproje daha

Uretilecektir.
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EKLER

Ek 1.1Istek Listesi (Ornek alinan kisim)

HAVAALANI YER TECHIZAT ARACI ISTEK LISTESI

TARIH: 08.11.2010

No | Istek/Sart Somumbhi| Tarth| Not

Proje kapsaminda HIDROSTATIK TAHRIKLT
1 | BIR MERDIVEN ARACInn tasarimi ve
imalati vapilacaktr.

Yolcu merdivenlen EN 19135-1'e uygun
olmalidir. Giig hesaplamalan daEN 1915-2've
gire vapilmalidar.

]

Yolcu merdivenlennde, bir iist (ana) platform
3 | ve basamak savismm 181 gectigi verde bir
orta platform bulunmalidir.

Basamak savisine
olacak?

Yolcu merdiveni, vatay bir diizlem fizerine
oturtuldugunda; basamak ve platform egiklig,
tasarlanan her calisma kommuicin, £ 3°
(%a5)'1 gegmevecektir.

Korkuluklar: Kenar korkuluk panellerivle
birlikte, rabzanlar veva korkuluklar, EN
1915-1 Madde 5.12've uvgun olarak_basamak
grubunun, orta platformun ve fist (ana)
platformun her iki kenari tizerinde de
bulunmalidir.

[ ]
[ ]

Trabzan baliimlen arasmnda her noktada tam
siireklilik konmmalidir. Ust iiste binen trabzan
baliimleri icin, van vana diziimis bélimler
arasmdald mesafe, en fazla 150 mm olmalidir.

Trabzanlar, varalanmava vol agabilecek hichir
cikmti veva kdseicermemelidir. Alt viizevleri
dahil, her veri piiriizsiiz olmaladir. Actk
birlesme verlenneizin verlmemelidir.
Eenarlar ve kiseler. en az 5 mm'lik
varicapla yuvarlatilms olmalidir.

Trabhzanlar kolavea dedistirilebilir, verine
venisi takilabilir olmali ve kisilerin
giveceklerini tahrip etme veya kirletme
olasiligni engellemek amacivla uveun sekilde
son igleme tabi tutulmug olmalidar.

[
Lh
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Korkuluklar, basamagmn bitisik basamaga
davandigi noktadan 500 mm viikseklige kadar
araliksiz korlnluk panellerini kapsamalidar.
Trabzan ve korkuluk paneli arasindaki bogluk
en fazla 450 mm olmalidar.

Not - Tercihan, biitiin korkuluk panelleri
kesintisiz olmalidar.

EKorkuluklarm veva kenar korkuluk
panellerinin en az viiksekligi asagidali gibi
olmalidir:

Basamak grubu (basamaklarm bitigik
basamaga davandiklari noktada &lciilen)
s 0.9 M
Platformlar............:1.0m.

Korkuluklar; esit dagidimli her metre.
uzunlugu tizerinde, kalici herhangi bir bicim
bozulmasma vol agmadan, 1000 N'luk bir
viike maruz kaldigmmda, en fazla 20 mm/m 'lik
bir egilme olusturacak sekilde tasarmmlanmag
olmalidir.

FCB

Rijitlik hesaba vapilacalk.

Kaldiric: cihazlar ve denge: Denge
hesaplamalan ve denevler, EN 1915-2've
uvgun olmalidr.

Uwvarilar:

Asamdali uvariar, géze carpan belli verlere
kalici olarak, tercihan piktogram kullamlarak,
tutturulmalidar:

- Hareket halindeld kismmlardan uzalk dur,

- Dengelevicilerden uzak dur,

- Baloim sirasinda bir destege davanmanmns
kisimlardan uzak dur.

Talimatlar: Her volcumerdivenivle birlikte,
calisma ve bakim talimatlar: saglanmalidir.
Bunlar genel olarak EN 1915-1,

Madde 6.2'deki kurallari kargilamalidir.
Avrica, calistrma ve bakim talimatlan,
basamagmn tiirii ve tasarmuna bagli olarak
asagidakileni deicermelidir:

- ¥olcu merdivenivle aviu sevivede ugak kapt
esik vitkseklikleri ve/veya tiirler,

- Yolcu merdiveninin ugakta
konumlandirdmasi ve ayarlanmass ile ilgili
bilgiler,

- Engel tertibatlarinm kullanmuvlaifgili
bilgiler (Madde 5.1.9},

- Operatér tarafindan rutin olarak vapilacak
kontroller,

- Operatér icin asgari egitim programa,

- Ortii (kanopi), otomatik sevivelendirme
sistemi gibi istege bagli donanim haklanda
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Kurallarin Dogrulanmas:: Kurallarn
dogrulanmasi EN 1915-1ve EN 1915-2,
Madde 7'veuyzun olarak gergeklestinlmelidir.
Asagida

verilenler fonksivon denevlerivie
dogrulanmalidir:

- Hareket srasmdaki ver agklig (Madde
5.1.7).

- Konumlandirma swasmda gérils aqikhif
(Madde 5.1 8),

- Engel tertibatlarnin fonksivonu (Madde
5.1.9),

- Basamak grubu ve platformun aydmlatnimas:
(Madde 5.1.10),

- Menteselenmis alt basamagmn idaresi (Madde
52.5),

- Kayan korkuluk panelinin harekete gecirilisi
(Madde 5.3 4),

- Yiikseklik avarlama sistemi (Madde 5.5.2),

- Pozitif uyumlu koruvucunun ¢alistinlmas:
(Madde 5.5 3),

- Kontroller, izleme tertibatlan ve gostergeler
(Madde 5.6),

- Algaltma ve dengelevi kontrol i¢in vardma
araglar (Maddes.7),

5.9),

- Frenler, diimenle idare, aydinlatma ve uyan
cihazlari (EN 1915-1).

60

Standartta yer alan Tehlikeler Listesi
kontrol edilmelidir.
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Ek 2. Csitli Ucak Tipleri Icin Kapi Yiikseklikleri ( Denge Firma Katalogu )
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Ek 3. Aracta Kullanilan Arka Aks Bilgileri ( Dana F irma Katalo gu )

AXLE MODEL 70B TECHNICAL SPECIFICATION SHEET

GENERAL SPECIFICATIONS

Nominal GAW Rating
Qutput Torque {max)

Output Torque (continuous)

7,500 Lbhs. /2,590 Kg.
7,000 Ft. Lbs./ 970 Kam.
1,750 Ft. Lbs./ 210 Kgm.

Type Full Float, Carrier Type Housing|

Hub to Hub Mounting Surfaces Variable|

Approximate Weight 2560 Lhs. /1 113.4 Kg.

| HOUSING

Carrier Diuctile Iron

Tube Diameter 3.56 In./ 90.00 Mm.
AXLE SHAFTS

| Body Diameter
Spline Diameter

1.28 In./ 35.00 Mm.
1.50 In-35T / 38.00 Mm.

WHEEL MOUNTING

|Drum Brake
Wheel Pilot Diameter 4.75In./121.00 Mm.
Bolt Pattern Eight 5/8" - 18 holts on a 6.5" Dia. Circle

Hub Only (No Brake)
Wheel Pilot Diameter
Bolt Pattern

Eight 15.88 Mm. - 18 bolts on a 165.1 Mm. Dia Circle

475 In./121.00 Mm.
Eight 5/8" - 18 bolts on a 6.5" Dia. Circle
Eight 15.88 Mm. - 18 holts on a 165.1 Mm. Dia Circle

BRAKES (OPTIONAL)

|Size and Type
| Torgue Rating

Drum 12.00 x 3.00 In. Bolt / 304.8 x 76.2 Mm. Diameter

55,000 Lb.-In. / 74570.1 Nm @ 1800 Psi. / 124.11 Bar.

DIFFERENTIAL
Differential Capacity 2 Pinion Limited Slip Standard
Side Bearing Tapered Raoller
Power-Lock Type Optional
LUBRICATION GEARS

| Differential Capacity

Approximately 5.75 Pints/3194.1 Cubic Centimeter

Hypoid Gear O.D.
Pinion Input Spline

10.5 In_/ 267 Mm.
1.25 In-T29 /32 Mm-T29

APPLICATION POLICY

INPUT JOINTS APPLICATION DIM. A

JOINT YOKE FLANGE [DIMENSION[DIMENSION MAX. 74.00 In_/ 1879.50 Mm.
SERIES | ASSY. ASSY. D (In.) D (Mm.} 30.27 In_/ 768.86 Mm.

1310 | 2-4-3601X 13.59 345,26

1330 | 3-44291X NIA NiA DIFFERENTIAL RATIOS

1350  |3-457311X 13.66 346.86 Carrier

1410 [3-45T111X 13.84 35156 41,488, 513, 586,617, 717

1350 3-1-4041X 1272 32304

Capability ratings, features and specifications vary depending upon the model type of service. Application
approvals must be obtained from Spicer Off-Highway Products Division. We reserve the right to change or
modify our product specifications, configurations, or dimensions at any time without notice.
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With tha success of thair 1100 Sarias,
angle platarm engines, Perans nave
taken devetoormant furthar with the
mtreduston of the new 11000 ranga
1o tha Beres

Tra 11000 range & tha uitimate
oower salution and avalable wih
mechanical ar eectrane cantal. All
alsctronically cartralisd modas in this
range row mcorparate Sroven
companants of Saterpillar® ASEAT™
Technology.

Tra 11000 range with thair wida
ahoisa of bulld oaficns, olug al tha
features ard benafis, presanta
sasune futun for al our custamens at
Tier 3/Stage & emigsions Bgisatan;
and is the platfarm an which the
arg-tarm galdtion ta Tier 4/Stage 1S
agisiation will bea buit.

Parformance Data

Ek 4. Arac icin Secilen Dizel Motor Bilgileri

'.-G
e

1100 Series
1104D-44T

74.5 KW / 98.9 bhp at 2200 rpm

Perkins:

Powerad by Your Neads

s The 11000 range offers the cossibilty to move Setween differect fusl syster
tesnnalogies and aspirations.

s The 110340 machanical rangs offers 8 class-leaaing choics of asoratans. This
includas turbochangsd and tubs aftercoalad modals for use wordvada, with tha
additiar &f a raturally ascirated mede! for markets outsida of the US.

State of the Art Design
» Latest dess techrology deveopment usad in mechancal contral systemn.
» Mhnimisad impact o0 haat rajpotion and fud consumplon.

Component Commonality

w  Srmred font and reer ands and repaated’ somparants - gistons, con rods and
wahwa gasr

s Fationghsad sneanitony, strearm nad fraining and cansistant seniceaility

Reduced MNolss

® Moigd minmEed & Source - eNgins sound Eves have cean redussd oy up 9
1 d8A.

s Peduston in noSe SUSHrEssan So8iE

Lower installation Costs
s Wirtualy dentical fook-up points and avalape sizs 2g the 11040 model
s Custormer enjoys 2 seamiess transition daring the emissions changaover prodass.

Lower Operating Costs

»  Sardos ntanals are 500 hours standand.

s Farking comprahensive warranty caver for two years {up o 3,000 houra), Wah
thrae pEars O MEOr enging companants.

= Low usage waraniy package s also avalable

Praduct Suppart

= Througn an sxparianced natwork of distroutars gnd deaars, fuly trained engira
experts dalvar total sarvice sugport around the slock, 365 daye a vear, Ths
giohal netweck usss 8 comprebansive guits of wat based oals coverng Bchres
irformation, parts identificaton and ordering systems, & dedizated o maximising
iha productivity of your engna.

»  Throughnoot the antira lifa of a Pesens engine, we provide acoass to ganuina OF
specifioation parts giving 1003 reassurancs that you raceiva the very best n
terms of guality for lowest pagsitle cast.. wharever your Parking pawanad
rmachng g operating in tha warld.

“aets Tier 3, Stage A emigsions reguraments. Tier 3 rafers 1o SR8 (US) standards.
Stags 1A refars to Suropean standards,

Powar Cutpat W)
Power Cutput fbba)
Pagk Tarque [Mm)
Peak Tarque {Ibf &)

Gross Intarmitant (20 14358 | Spesd fawdmin)
T45 23200
=0} 2200
3920 1400
283 1 1400

T i vl el 7] i Mgl SlcfEri i SRl ine 15 St akied v 150 8506°F, 130 S0e81: 1085, 3RES L
Darsding =gy ke rigumel o diesine rg outhon g ool Pireim Esgrme Compdry Li=tas

Al st & el S0t [ uSelinlEy SOrRst Al Yre S oG W Sy e Rk Solteac Ty

Pubmeation bt 1E2000 Prailone o Esguasd B0t Padsd Engral Sovrpiay Linited
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1100 Series
1104D-44T

Engine Specification

Ergine ratings

SAE A prSAE B FTO drive

Tirming case and gaar drven guolanss
yeriEel hausngs

Fywnissl gand stattar rings

Qi filtar poaitions

locatane
ters and bragthers

Belt driven alsalianas
Inthiction manifolds
Exhaust mardfoids
fiter pasitions

Cold glart sids

Cooing packs
AR SOIMpBrasssr

General Data
Mumber of cylinders
Bora and stroks
Displacement
Aspiration

Cycia

Comoustion systam
Comprassion ratio

Rotation
Gooling systam Lo
Dimansions th BG83 i
dt-BET rom
Heght 810 mm
Diry weight 308 kg

Pt g™ @na S Anisnd e S & ShAEmas il duen

Perkins

Parking Enginas Company Limited
Peterarough FET 8MMA
United Kirgdam

Teleoharg +44 () 33 583000

Fax +44 {0)1T733 582240

www.perkins.com
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Optian group Aef. zode Bmscriptian CRAY [TALER
A Ratmg AL |38 kW (@ 2200 i 0K
AN ECHM AMOOO | Mot megeired (mechenical engines anly) oK
F  Fadrive FO0&T | Fan centre 262 nam (30 31 in) pullley Dia. 140 mm 0K
K. Crank padley KIMHM | st i, tovn geoave, 200t damette 12,7 mm belt oK
M Fan and exteasicas MEIR4 4572 mm (1% in) Paller, 10 blede, with 51 mm (2.0 i}, fan sximson 0K
FF;JJST N Abcmainr NOE3E [12V, 1004, Jug sounted aliomator oK
ML Alezrmatar branding NLAOON | Stanadesd O
¥ Belidreen smolistc POOO3 | gl drive, sioghe groovs pulley, 140 mm dameten (1
B
© Flywheet bosing * s VEDEK PARGA SERE NO: 371 36052
BE:'\NCIJK 0 Fhwhaal ind e rmy 2 b YEDEK PARGA SERE 00% 41117304
E Starior mabor EFSEL 12V 3.2 kW LHS, swisble e dry back md aoly 0K
EL - Starier oo branding ELOOI | Stmecband aK
5 Tubochanger, mamafid SO0 | Not sequieed oK
5D Tesbocharper exhanst hasdwar: SN0 | Net required oK
ASPIRATION |T  Induction eannstios: TEONG | R, Besrizontal SEght somastlion [i's
U Eluusr el U000 | Cemre dows UK
U Exdos bardwien UTS00% | Stunds, mit, Mlange and gaskes oaly oK
G Lubrising il sump GURIZ | Abememicom, sialloor sear weil seesp, Dipstick Jong, LHS R
G Semp drain TGO00 | Sandard semp plag [
H  Lsbricaing oil (e sad brestory HOUED | Chossd bweah ez, Tog cover, flker muiddle E
HL Breaiher branding HLoal | Sandasd oK
* ML Timing cose oil fillers HDOG | Timing case filler, o requined Ok
) Lubncassg i filser and cooler Juosi | Verically doven fiser, LHS, with ol cooler 0K
O Lobeicaimg oil Alter banding O | Standard oK
% Babnoer RO0OL | Salancer fined oK
W Ful filier socondary V2201 |Singhe, LHS, cenare of cylinder Boad, FTP boost capsule focl returs b bnk 0K
VD Fued filter steondary branding VDol |Standaed oK
o 78 Faxl spstems ZBON [Foel cocter not supplied oK
ZV  Fuel filter primeary V011 |Single Aher incudeg watsr s, npplist lonss oK
mpqummm L0033 &m:m@mkﬁmmmmm-ﬁhmw@. LS K
COOLANT |28 Rodister EMODD Mot required [
22 Cob beaier comnection ZI0N | Foad LHS eylindes heod, anglal i o rees of the tdming cese oK
W Cold sunaid WUl |Giow plugs, bushes with stud zod nut oK
ZE  Hemter switch ZEODY | Nok requized oK
CONTROLS (21 Lubricaning odl pressure swnich cat | Labicating oil saropling vabve fised in preare cad T DR
ZL Cooliant Iomperston: samz: e sender pig OLCOLER] vEDIR? * KOR TAFA DLARAK GELSIN
M Engae wiking hainei SO0 Mo wirng Barmss fequired oK
X Lilling eyes K [From LHS and resr RHS { Max Load 500 kg - enging and tmmsmission) oK
Y Pam YO |Lacgeer UK
DRESS
7L Enpise mouniings FC000 [Men requied Hianking plugs anly oK
2Y Emissbons labels Z¥0es |Emissions Inbel, RHS block, Eunt how s Prrckass dical oK
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Ek 5. Arag Icin Segcilen Hidrolik Motor Bilgileri

RA O ODTAE.57
Fixed Displacement Motor AA2FM (A2FM) RA
H'""Exu““lﬂmlm'] IN Sertes B, for Open and Closed Circuits 91 001/08.97
#udel Fislon, Bent Axds. Design Replaces: RA 510010795
Brueni ) T 500 o5 RA D1003/05.55
rueringhaus Hydromalik | Sizes 5...1000 | Momingl Pressure up (o {40 bar) Peak Prassure up o 450 hae) RA G1025K585

The fixed displacement motors AAZFM (AZFM) of axial
piston, bentaxis design is made suitable for hydrostaticdrives
in open and closed circuits.

Output speed Is proportional to input flow and inversealy
proportional to displacement. Drive forque increases with
the pressure drop across the unit.

The motor is sultable for use In mobile and Industrial
applications.

Careful salection of the displacements offered, permit sizes
ic be malched to practically every application.

Favourable power / weight ratio

Compact and economic design

Optimum efficiency

One piece pistons with piston rings

Patented cylinder block drive system

MANNESMANN
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RA 81 0010857

Fixed Displacement Motoe ARZFM (AZFM)

Technical Data

Hydraullc fluld

W request that before stariing & project deteilled information about
the ehelee of pressure fluids and application conditions are taken
from our cetelogue sheels RA BOZ20 {pelrsleum o), RA 80229
(ervironmantally accaplable hydrause fiuids) end RA 90223 (fire
resistance fluids, HF).

When using HF- or environmentally acceplable hydraulic flulds
pessible limitslions for the technical data have to be taken nbo
consideralion, W nacessary please consull us or your Nluid suppler
{plasse indicate typaof tha hydraulic fluid ueed for your appication en
the crder shest),

Operaling viscosity range

In order io oplain optimum efficiency and service life, we
recommend that the operaling viscesily {al operating tem-
paralura) be selectad from within the range:

Opfimurn operaiog viscosily v,,, = 80...170 SUS (16...36 mé/s)

referrad to the loop lemperalure (closad droult) or rasarvoir
temperature {open circuit),

Viscoslty limlis
The limiting values for viscosity are a3 follows:
Sizag 5,200

Yo = 42 BUS (5 mmiis)
shor 1asm ata ma. p&t‘ln_lumpumlural:lﬂ,m—ﬂﬂﬂ:[i15‘[:}

= 7400 SUS {1800 mdls
short lerm on cold slart (I.,,,,, ~40 "F { "C}
Sizeg 250, 1000

Ve = B0 BUE {10 mm?/s)
shorienm al a ma. parm. kakapes oil lemp. of |

¥, <4600 SUS (1000 mmis}
short lerm on cold start [t =-13 *F /-25 "C)

=185 °F (80 °C)

Please note thal the mae. fuid temparature i also nol exceeded in
ceriain areas (for inslance bearing areal.

At tamperalures of -13 °F up to =40 °F {-25 °C up lo -40 °C) special
measures may be required for ceralin instellation posiions,
Please centact us for further infarmation.

Selecton diagram

[ i ; T ar
N —— s L% ‘\%%— o (b die ]
el - - —
B e
EeEiRRR.
e :‘\ AR
B pome R ALY
= A kb
s - S el .
E e — i
% IR "-._I_ - Tt
i | w |
g - S L
Pl e o E T "\“‘qu o R
H 5 S N \:
e == \l\E o
o | | ] :‘h &

i :P A0 t.}: m I?I e e i
[)
Rl :Im |'ﬂ| ] lu. Jgn lw m :nmn mmp‘b—nlqlﬁq -I|||I|Inq

[ELE ]
Temperaiung Hin F PCH

MNoles on the selection of the hydraulic fluld

In erder lo select the corest fuid, it s necessary 1o know the
operaling lemperature in the foop {closed circull) or he resarvolr
lampearatura (open circuil) in relstion 1o the ambient temperature.
Thi hydraubie fiuid should be sMactad 5o that within the oparating
lemperaiura range, the opareting viscosity §es within the-opllmum
rangi (v} (ses shaded section of the selection diagram). We
recommered that the highest pessible viscosity range should be
chosan in each casa.

Exampla: At an ambient temperaturs of X* tha operating
lemperaturs (closed circwit loop lemperatune; open clreull: resamnoir
temperature) is 140 °F (8 =C), Within the aplimum opersting
viscosity range (v.; shaded area), this correspands fo viscosity
gredes VG 46 or VG 68. VG 68 should be selecied.

Important The leakags oil (case dminoil) temperature s nfluenced
by prassure and moler speed and is always higher than the cirouit
lemperalura ar the rasenvolr lemperature,

However, at na point in e system may the lempesiure sxcead
240 *F (118 °C) for slzes 5..200 or 185 °F (30 *C) for sizes
250...1000.

IFit i= not pessible 1o comply with the abowve conditions because of
extremeoparating parameters or high ambient ismperature, ploasa
consult us.

Flitration
The finer the filration the beller the achioved purity grade of the
pressure fuld end the: longer the Efe of the axial piston unit.
Teo ensurs the funclioning of tha mual pision unita minimum purity
grade of:

3 o NAS 1838

& o BAE

1BM15 o IEQVDIE 4406 ia necaseary,
At very high temperaiures of the hydraulic fluld (195 °F 1o max,
240 °F 90 °C to max. 115°C, not permissible for siess
250...10001) at leas! cleanboss class

8 lo MAS 1638

5to SAE

1714 to 1SQ/DIS 4406 1= necassary.

Ifabova menlioned grades cennol be meintained please consul us,

Directian of flow

clockwise rolation counter-clockwise rolation
Ate B Bio A

Speed range

Thare Is no limitalien on minimum speed . if uniformity of
rofation I3 required, hawever, speed n_ should nat be allowed to
fall balow 50 rpm

See able on page 7 for max. parmissible speads.

Installation position

Ay installalion posilion possible. The motor housing must be filked
wilh fluid prior the commissioning, and must remain (ull whenevear
itis opemating.

For extensive informalion on installatien postilion, please consult our
dala shaat RA DD270 before compleiing your design work,

Eymbol

Connecilons
A B Sarvice line poris
T Dirain port

MANNESMANN
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RA B1 OD1/08.87

Fixed DEpiacament Molor A02FRE [(A2FM)

Technical Data

Case draln pressure
The iowar the speed and the case drain preasure (he higher e life
expeclalion of the shalt ssal ring.

Shafl seal ing FPM (flucr-caoulchows)

Tha values shown in the diagram are permisaible boads of the seal
fing &nd shall not be excesded.

Al stalionary prassure loads In the range of tha max. admissibie
lzakape pressure areduction of the ife experienca of the saal ring
will result.

For & shart pariad (< 6 min.) are for the sizes 10... 200 pressure
Inadﬂdup to 75 pal (5 bar) permissible, independent from rotational
spamds.

Slzes 10...200
bar pei
8
i\ o
- LAY shes 10,12,16 — 120
i\
s NN N e [ e
RN\ [~
: s NNNNNRC N 60
iers 160,080 | | e M
3 L; = ol s ey o
z ; “Wixﬁ_ =y — | 0
| |
"o e w0s 3000 4000 000 5000 7ooo g0nd
Speed n {rpm} — g
Sizes 250..1000
bar ps
: — Gl
' 5 \\w\\— pei ) — 50
i, h __
g "\(\\ \.—B {___.-siz|eSE§ L 40
E & Sfaa S0 | \ \\
g ) sig 71 —30
E
245 i 20
; St 1000~ —15
5 B0 00 1500 2000 2500 3000

spead 0 {Pm)  ——

Spacial operalion condiions may require limitations of these
valas.

Mole:

- maximum parmissible molor speeds are given in the lable on
page 7

- max. perm, housing pressurs

e man

145 psif 10bar |sizes §,..200)
BD psil 4 barjztzes 25%.,.1000)
- ha pressure in the housing must be the same as or grealer
than tha exlarmal pressure on the shaft seal,

Flushing valve

In order to prevent excessive heat build-up in closed circuit
oparalian, it is posaible fo fit a Bushing valve (bulll into the pod
plaie). Two such valves are available:

- an Intzgrated flushing valve (BUdE Inta the port plate) {sizes 23..90)

= @ buili-pn fushing and booest pressure rebel valve (sizes 45... 180, 250)

Integrated flushing valve (6)

= switching pressure Ap = 115 pei [ 3 bar (this velue i3 lower than the
starling pressure of an unloaded maolar).

- clased in centre position {Ap < 115 psi { & ber),

Sizes 23-32 45-63 5080 ——
Fishing gpm 066 082 11 |
woume Limn 25 31 44 | I
Valwas given far | - |
Ap= 35% psl tz.’: m]msaum 'r'-'l._‘l—"-' f

Ty
Built-on flushing and boost prassure ralief valve (7)
This valva is bullt on 1o the Boed displacement mator, It musi then ba
noled that only a por plate with poris &t side s then availzble
(port plate 52).
Thie flushing and boest prassurs relfsf valve has a fived setling of
230 psl / 16 bar (the selling of the primary boos! pressure relief
vahva must be noted) and s used to safeguard the minimum boost
presauta. A fixed flow of fluid s taken via an odfics flom he low
pressure side of the olrowll and fad inlo the mabor housing. This low
Is1hen passed hack toresarvoirwith the cass drain flubd. Fluid thus
remaved from he closad circuit must be mada up by means of ths
boost pumgp.
Different orifice sizes may be used lo select varying flowe of
flushing fukd.

Fiows (al fow pressure Ap = 365 psif 25 bar) *

Siza Flow DOrifice Na.
45,56,63  0.93 gpm (3,5 Limin) 661766/503.12.01.01
80, 80 1.32 gpm (3 L/min} 419625/503,12.01.01
107, 125 2.11 gpm {8 Lfimin) 419686/503.12.01.01
1&0, 160 2.64 gpm {10 Limin} 4186087503.12.01.01
250 2.64 gpm (10 Limin}

* Btandard flushing volumes (for
slzas 45...180 Aushing volumas
of 0.93-2.64 gom / 3.5 - 10 Limin
can be suppllsd. If 8 fushing
volume different from the 1
standard flushing valume is |
required, plesse Indicale the jpi—I
requested orfice in clear lext T,
when omearing).

Long-Life bearings (L) {sizes 250...1000)

[for high life expectancy and wsa of HF-fluids)

The putar dimensions of the axial plston molors are idenlical to
standard design (without long Iife bearings), The change fram
slandard design to leng life bearing syslem is possible.

Wa recommend to apply bearing flushing al ped U

Bearing flushing

For sizes 250..1000 bearing and housing fushing is possdble
through part U,

Ty

t
|._|
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RA 21 D0104.57
Flaed Displacement Motor AAZFM (AZFM)

Technical Data

Operating pressure range
Maximum pressure at pont A o B {Pressure data o DIN 24312}

ARZF Elzes |70 [ 12 |16 |23 |28 |52 |45 | 58 |63 |80 |30 [707 |45 163|160 |250 [MominalFressure | Feak Prassise
e e o @ % @ @ (NN EEL %W B500 = (150 ban)
g (R 8 |5100 pel (350 bar] | 5800 i (400 bar}
o — B
1| 4600 psi {315 bar}
end: T [ Emumi 400 bar) | G500 pal (450 bar)
] e e @ |® SEOD pat (400 bor} | G500 pal (450 bar)
] o @ B |8 |8 [N e (&8 [@ [5100 gek (350 bar) | S04 pel (400 bar)
Fle [ S0 pat (350 Byt | 5800 ps (300 bar)
3 ® 5100 pal (350 bar) | G000 sl (+00 bar)
ATF Elzos EE] TR EiT Eil] 60F — [Hemnel Preseare | Fesk Pressure
7 [] ® ® ®  |5900 pol (JE0 b} | GO0 psl (00 Bar)
A [ ] #004 psl (400 bai E&[HY psl {450 her)
P ® [ 0 [] |§1nn1:5| @800 | Sa00 psl (00 by
Shaf B ® 5100 pal (350 ber) | S5O0 psi (400 bar
and: B ] 3000 pol (210bes) | 2600 psl (250 bar
G [] 600 pal (316 bas) | 5100 psi (350 borf

With pulsating lonads aver 4600 psl (315 bar), we meommend the usa of a spined shaft (AA2FM 11L.250: 8, T or L AZFS 200: A7 A2FM 260...1000: 7)
The summ of the pressues a2 pods A and B mey nod exceed 10 000 psi £ 700 ber (A2F5: 9000 psi § 630 bar)
1h Attention : shafl and wilh drives of radial force koeds st the drive shalt (pinlon, V-oelt drives) necessitate reduciion of the narinal

pressure lo p,= 4500 psi (315 bar), please contact us,

Output Drive
Permissible axial and radial loading on drive shef.
The values given ere maximum values and not parmissible for continucus oparation,

072125

12 18 18 ... 2 20 20 a1
DF1__9y1 o7 078 078 Oy OFk 0B 088 181

g

E] T 16 18 16 16
S 1] 063 O3 063 083

ol N 2100 2WO0 3PSO 35D 7250 8150 £150 10250 11450 12100 14100 18300 18300 1200,
Iof 472 &6Z 7i0 865 1830 1EE2 3067 2304 2574 2720 2170 3654 4134 Z7D )
E.D N - - = = = = = = = ® @ - - - - 4o
W - - - - = = = = -  Z0a3 2023 - - - - @B
. N 330 310 3I0 500 E0D 00 630 B0G  BOD 4000 000 1260 1250 1600 160D 1200
B 72 7r 73 f92 142 412 142 A0 180 3295 995 oA 381 360 3B} 570

B, 8.7 ioe O6 123 1249 16,7 187 .
&3 013 048 048 0F0 0o ode oz Y

. 1000 =—
a mm 12 @4 B28 528 BIS 615
In 047 088 2, 2 2,68
F N 710 22000 1800, 1900, 30 2
e b 160 S48 337 Y 457 ara) sgaw’J
[ M B0 1600 8000 6250 40000 10000
i 40 360 112% a0 2248 2248
Formn N 180 1600 1500 1900 3000 2500
Bt 40 360 497 497 674 5ad Optimal farce direction of F, (vasd for sizes 10...180)
EF gy ﬂ?,i’,’. 4‘1'523 ﬁ; 5 9 5 5 By means of appropriale force directions of F_the bearing load
: ; caused by inside rotary group forces can be reduced. An oplional
Jvalid for alf shadta eucepl O-shat %) valid for Q-shaft {size B0 and 50} | gr anp:gnuun of tha ngaﬁng can be raached s
") Auxial pislan unltin siiorsty or In bypass ope@tion, pleasa contecl us - P
when appearing higher forcest Y} Flemse contact us, L e =0
hl-dlirectianal
Code explanstion lan
8 = distence of Fg from shaft shouldar (Fq)
F, = max, pam. redisl lorca 8l dslancs

o an
& (&l inlermilien operation)

AF, = max. parm. axal force whan a
stationany or when axial platen und
I3 running Bl 2en pressune
iF fpsi{bar) = pesm, asdsl forcaipsd {bar) opemsiing proseurn
The direclion of the max. perrm. aséal force musd be noled by

sizeg 5,40 o — Wiotar
=F,, = Increases bearing life Fax Cauntor-clockyisn i Courles-chakwise
—F,, = reduces bearing ke (avoid if possibis) . — ratalian Clackusiea pakilian Fosilan
pressure ol pal B ESELEE Mg A& EEs LY At ol B
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RAS1 00100857

Fiued Displacament Molor AAZFM (AZFM)

Technical Data

Table of values :lhemtlcalvahas wilhoud mn_n.u:lamg qm arvd r|,, ua.luu: rwndnu}

e : : | : BE 63 B0
Displacemazni Va [ e IJ.B:! SSpTEs l}.9ﬂ S A40=4.T- 1.95 C278- 342384 ABI:
cm? 483 103 f20 160 229 781 320 458 861 630 B4
Max, spasd Mgy pm 10000 8000 BOOD  &0DD 6300 6300 G300 5600 SDDD 5000 4500
e ) IICIEIEI 04900 8800 EBBOd 5900 6800 GODO 5500 5500 EDDD
Max llaw e QOIS B AR 308 8.2 4B TERET T4 L A0 :
Limin 4 A2 a5 125 144 ivd I 255 280
Torgue consianis Te FfpE S 00004 =2 00084 -0.0087 = 0004 3== 001950023 20025 0037004860 D051 =008
Mmbar 0078 EI 164 0181 9_254 . 354 0447 D505 l} TI5  O&ER 1002 1278
Torgue al Ap=S5100psi T | S BET B B 3 e e
Ap=350ber T 116 186 178 251
Ap=BB0Dpsl T B s - feemey | et | 7 armoett [= B || B - b =
Ap=400bar T 65 T3 1UI:I 144 478 204 200
Caae voluma L0045 0UDAS T L0457 0,053 ~0.063:-0,063 0,087 - D419 0. 138 T 04E:
01y 047 030 033 045 045 055
Moment of Inertia J = i = i AL 10,0285 - 0,0563 - 0.0A87- 0088701708
about drive axis g 000000 0.0004 00004 00004 0002 00012 00MZ 00024 D.0042 00042 00072
Welght (approx.} m [T e | e | =il e R e M e M 0 s SR
g 2.5 5.4 a5 3.5 18 18 23
Size

Dlsplacament Wy R 0o B ST g B L LB 1B rih
cm? 800 08T 1250 1E|.'L-i 180 20'.'! 250 355 g 710 1000
Miix, spoad fpaz mm 4500 4000 4000 3600 MO0 2750 2500 2240 2000 4600 {18d0
[L— T 5000 4400 4400 4000 4000 3000 - - - -
e, Mo L LMt [1 -1 e P e e [ e o 1 - [ | P
Limin 405 437 alD &7 548 650 G2 5 mm 1135 1600
Torgue consiams Te IR = 00F A 0,066 0A01=7 0,330 = "n'_'-;lE\E-;;u;nazif-’u.mz"'.ﬂ.la;‘---ﬂ.'quﬁ;: 0.575 0808
1.43 1.?0 139 2,55 285 318 3Ed
Torgua at Ap=5i00pal T AT AT : SRR ARG I
Ap=350psi T 10D'| 1114 131
Ap=5800ps T 3 E Sl TR
Ap=ddlipsi T
Case voluma a0 021 =D
L 0.55 0.8
omant af inetis ¢ [ 0ATC8 - 02T T RTE3=1n 522 1= 052217 0,870 =4 TS 24 205 4. 2240-19.062 -1 5.052:
about driva axls hgm? num ﬁ.ﬂ'HE 00196 0.0220 0.0220 00374 uﬂEi 0.102 0ATE .55
Waight {approx.} m [CIE g T

1i'n

'} Intermillan! max, speed: ovarspead of disshasge and overlaking Iravel operaSions, b < 5§ sag, and Ap < 2200 pal {150 bas),

%} 40 = AG00 psi (315 bad)

Calculation of size

Speed sensor (D) (sizes 23...180)
Vemsiocn AAZFM.. D ("prepared for speed sensor)includes gearing
on the rolany group and in addition the port M in which a spead

Ve=n ALY
Flow q = m apm (u, = 10007 L.Imln) 5Bnsor is screwad in.

. . 1000 = A speed-propartional slpnal s produced by means of he rolating,
Qutput speed A .@" mm (n =CI'L'-"|:“:I'-LIT ) splined rotary group which can be picked up by & suliable sensor

N v and fed bisck for evaluabion,
Outputforgue T _l"n"Tg%L Ind (T __-'_5'ML-.. ) Lh'ﬂa;p;?d sansor can be screwed ino port M (thread metric
T T sAps
Cutput power P = 52;3 - ﬁ'ﬁmﬂ]‘ we ke =9;¢: LF—“' ) Sizes 23.32 45 56,53 B0..90 107.125 160..480
Mo, of teath 38 45 a7 53 59 [:7d
vV, = GCeomelric dispiacement per reveiution - in? (em?) length of thread
Ap = Dilferential pressure - psi (bar) inches 0,5 044 058 058 058 0,58
T = Tomguee - bt (Nm) mm 127 112 14,7 14,1 14,7 4.7
Qv = Flow - gpm {Limin)
P = Power- HP (kW) The spead sensor is not included in standard supply.
PP
ﬁ = %m;uz“;mmnw Sulable sensar (order saparataly):
-2 - Induktive kmpulse detector 1D (see RA 55038)
o= mma?ﬁma' I!yﬂ:lrau:c eflclency - Hall effact speed sensor HIX (see RA 95042)
m, = Towmtafficiescy (n, =0, e,
MANN
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RA B DOY/0E.57

Fixed Displacemant Molor AAZFM (A2FM)

etz nalleing yous desin,
Dam

s ugLaat o St domisg,
Enzinns i dnehes and el Erstios |

2, = SB00 pi (400 bar)

Py, = 5600 psi (200 bar)

By ™ 5100 psl (350 bar)

Unit Dimensions, Sizes 107, 125 T,
SAE Design o
2 N s2i1aagy T
B8, 4E2(11 y
77 M| ame
R 1 125)
i L) lf;:;} .
Fan® 5, a%
=1 ER — <
g ol | a2
H] §§ ...I?l‘ R X \>
e wdl|B 3
= N
ag o7t 18 3 I
hd 0y
A B &
Ta
Connections
A,B Service lina poris {508 porl plalag)
T, T, Drain ports (1 part plugged) SAE-10; 78" - 14 UNF-28
Shafl ends
Sizes 107, 125 Sizes 107, 125 Slze 107, 125
“8" Splined Shaft SAE 134,  "U" Splined Shaft SAE 11127, “B" Paraliel shalt with key
13T, 816 Pitch 23T, 1643z Pitch AS 14x8x63mm, DIN 6385
ANSI B 82,12-1876 ANEB 82.12-1976 par 2dn ) ~
S, % 7] A .ﬂjg
- -
7% o a0 "ol
——= B = £ EE—. = =
= =S :
& o 2 | EE B= =
1 g? = 142 H
{38] |- 0472 (13} 3ay D318 (A} g 3
T i
rd-:) il .
1) (5] EE[Z
Mominal pressure Mominal pressuro Mominal presaura

io be ordered separatelyl]

4,62
1

L8}
an

Prepared for speed sensar (D), with port M
{inductive Impulse detecior |0 ses RA 95038
hall eflec! speed sensor HD see RA 05042,

M 1182 1.5
Pened masc]

TT:,/

B3
e

Size 107 available

%

Sire 125 : In preparation {an raquest)

»

With bulit-on flushing & boost pressure relief valve (7)

284 376,11

]

S

Fiked Disgrtacement Mobor AAZEM (AZFM)

Befarn Enalaieg pous desin, plapse mpens! o cosifiod dmsing,

Dimersfoo is inchea and mibimelams | )

Port plates

Unit Dimensions, Sizes 107, 125

11,18 {284}

A B Servics Ens pors

SRE 1 104" G000 psi [420bar) high pressure series

1reA3UNE
L75{15) daep

7.43 481

A B Sarvice Bne poris

45

&Yy
8BS (245 1)
Al

SAE 1 104" EOOD ped (420881 high pressure sades




Ek 6. Arac icin Secilen Hidrolik Pompa Bilgileri

Rexroth Hydraulic Pump
A10VO Series User Manual

Rexroth Hydranlic pump A10VO Series User Mamial Revised 5/1/2000
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Specifications of standard variable axial piston pumps (continued)

A10VO7T1DFR/ZT1R-PKCS1NOO

Standard application: PTO driven, remote mount with drive shaft

Part number

149312

General specifications

Weight

73 Ibs.

Displacement

4.33 C.I. (71 CC) per revolution

Nominal pressure

4000 psi

Peak pressure

5000 psi

Maximum speed at max nominal pressure

2200 RPM

Rotation (viewed from shaft end)

Clockwise

Input shaft

1-1/4" shaft with /16 key

Mount

SAE C, 2-bolt

Operating temperature

-20 to 160 degrees Fahrenheit

Filtration required

Inlet: 100 mesh screen
Return: 10 micron absolute return filter

Calculated specifications

Volume output at 1000 rpm (nominal pressure)

18.75 gallons per minute

Connection porting

Inlet connection port

SAE 2" flange, code 61, side facing
max torque 45 fi-lbs

Outlet connection port

SAE 1" flange, code 61, side facing
max torque 95 fi-dbs

Load sense connection port

SAE — 4; 7/8-14UNF-2B
max torque 30 ftbs

Case drain connection port

SAE —10; 7/16-20UNF-2B
max torque 175 ftbs

Recommended Hose Sizes

Inlet

SAE 32R4, 2" wire reinforced

Outlet

SAE 100R 18, 1" hose for pressures up to 2000 psi
SAE 100R12, 1" hose for pressures above 2000 psi

Case Drain

SAE 100R 186, %" hose

Load Sense

SAE 100R 16, 3/8" hose

Rexroth Hydraulic pump AL10VO Series User Manual

Revised 5/1/2000

a7




A 1.0 Performance table

Ek 7. Arac icin Secilen Elastik Kavrama Bilgileri

Cantafiax size 1 2 L] 8 13 is b3 i il s 54 B B 140 X0 258 400 |Remarks®
Pos. Descripion | Symba | Usit
1 m:l Tai Hm bi] 20 L] 106 140 260 IR ;5 40 500 YO0 G0 119G IV00C 400 300G EDOG
2 m.m b Hm bt (1] 115 B8 38D %EQ TEH 875 1280 1403 2100 g0 3150 4800 edig BTG 1XRAS
: g 'I'_ degren | 6 & L g I L i L kL g I L L I kL = L

of Tmst T_ degres | 17* I 1= F TER o TER f4f 788 j4 TEE R j4¢ TEN. 78 YA 78
4 Hzxspesd A, |[mini 10006 BOOO 60 ESMO EE00 G040  BOM 5000 5000 4000 4000 4000 3G 3600 L L]
5 m o, |degrea| 2 2 0w @ 2w m ow w TR U TR R S (R m
§ sl Bashicily| 6K s 2 3 3 4 i E L1 5 5 5 3 L1 5 E
7 ﬁ::u & |=a|is 18 18 2 2 @ 2 @ o2 @ 2 o8 1 1 o1 i 1 |Seee
L] Hing Torgque T Hm 5 1 n &0 50 mn 100 128 150 200 00 X0 4% o0 128 2000
opmms | Pe | W |8 2 3 % N e om0 om w0 w0 00 10 M W M
. Dy, Torsicnsl % Nafrad| =0 180 550 900 2700 2000 E100 2000 TEGO ABMd 12000 16000 10500 26500 3EMO0 43000 75000 | 50 Shone

va Nefrad| 160 290 950 1500 44DD 3400 SDBO 4500 13200 Tedd 19000 Y000 18000 #0000 0000 APODD 120000 | &0 Shore

11 dodal Stiffness o Nmim | 38 n ™ 7% 250 180 B8 140 550 188 @50 0 A 850 w0 11%
12 ::ﬂ” B Wmm | 156 150 300 500 1000 560 1380 @00 2400 VS0 2200 %00 1000 2300 3Id0 4100 G000
1z mm . [ ;‘L {'& ] 0a d 38 a.0 £ 18 M0 TR 84 0 30 170 30 40 BRD

Flgures given for lines 3, 11 12 1

]

Hominsl Torgue T,,:
Mas. Torque Tou.:
Amnpitude of co

Continueusly Torque T -

¥ pear

torque

* Larger sizes up to 1250 Nm are available, please consult us.

A 1.1. Starting up Factor

are values for & shore hardneds of B0Y messured statically |, = Cpp + 1,3)

Torgua which can ba transmitted throughout the entire permitted speed range.
Torgue which may be applied for shart pesiods 10° Bmes, pulssting |n the same direction of rotation, or § x 10° sitermating,
n 8t . frequency of 10 Hz and & basic load Up ko nominel Torgue T,,.

F4 = 120 120 < Z= 240 = 240
52 1,0 1,3 1,6 A 1.6 Temperature factor
Z= start frequency per hour ar T_
- |
- _._|—[..7£
A 1.2, Freguency Factor 1 | | i |
£ in Hz =10 > 10 eb—] : /
1"
-f ..-fj
5( 1 o ] — 4
10 s Ca e
A 1.3. Shore Hardness
Conversion Factor U A 1.7 Parmissible angular and racial
Shore | 50 50 70 75 misalignment
permissible anguizr and parafisl offset misalipnment
u 0,7 1 1.6 2,3 is depandant upon the speed when milising the
maminal e capacity. % of line 5 or 7
1
A 1.4. Surge or Pulse Factor A 1.5. Resonance Factor V, t " T | —l
5,/5, Relative Damping Factor % el \
1.6 Light starting load Natural Rubber (NR) 5 S \\
1,9 Medium starting load Shore Hardn.| W, i : I \
2,2 heawy starting load 30 i0 9.8 | B
60 8 0,78 W T
CF-A-6 CENTA Power Transmission leading by innovation
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CENTAFLEX-couplings for diesel engines

This is the central point of appli-
cation for CENTAFLEX. We supp-
Iy suitable CENTAFLEX couplings
for practically any diesel or petrol
angine, to suit the flywheel side
as well as for the power take-off
at the front end of the crankshaft,

a.g. Caterpillar, Detroit, Deutz,
Dorman, Ford, Gardner, Hatz,
Leyland, Lister. MAN, Perkins,

Petter, Rolls Royce, YW and many
others.

The number of the existing assem-
bly drawings is so great that it is
not possible to include them in a
brochure.

The type most extensively used
for diesel engine flywheels is SAE
standard J620. The dimensional
sheet shows appropriate couplings
for the plug-in (blind fitting} design
{e.g. for generator drives),

For Deutz and Perkins engines,
flywheels with tappad holes are
available for CENTAFLEX couplings.
This enables couplings to be fitted
direct - without and adaptor plate-
with types 1 and 1-5, and results
in particularly compact and econo-
mically priced couplings.

Please ask for our detailed offer for
your specific requirements,

1 Deutz F3-6GL912
awvailable for engines 208, 210,
511, 912, 913 and 413

2 Perkins 3, 4, 6 and 8 cylinders
Perkins part-no. 31221322

3 Intermediate couplings for uni-
versal joint shafts.

S
Type =T
3-5-SAE i
¥
T
: : 7
B hE
a N S
— o |
B
Tz
g e
see e #0OA G L M5 Tkubwsen  RRRRUE
4 12 3 120 38 52 42 K0 A4 100/3x120°  6v" 7w
16 15 4B 150 48 B2 S0 70 6 128/3x 1209  6WS RN
25 15 S5 170 52 67 S5 85 8 140/3x 1300 &
25 15 S5 170 S5 71 S5 85 8 140/3x120° 107
3/ 20 65 200 68 B4 66 100 8 165/3x 1200 107 11%"
S5 20 65 206 B8 &4 66 100 8 185 /4x800 107 11%°
g 30 85 260 80 98 B0 £2%5 8 215/3x120°  (107) 11% 147
140 30 8% 380 B0 S8 A0 135 B 215/4x80°  (107) 110" 147
00 35 105 300 40 133 84 145 B 250 /4x90° 119" 14 167
250 40 115 M0 95 118 100 160 OB 280 /4x90°  11%" 14 167
400 40 130 PO 115 150 125 170 10 300/ 4 x 900 14" 167 18"
Marminal Mass moment of
SAE '3,"' or oj a4 z* ﬁ;‘t Inertia
Size 3 [kgem?]
#%® 2458 20002 180 8 6 280 147
7W® 2413 22335 200 g 8 3,25 238
4" 26382 24447 220 11 & 190 338
16 31432 2337 270 11 8 7.20 388
1147 35242 31337 310 1 8 2.60 1584
147 48872 ABBIS  4DS i3 8 19.40 5421
18" §175 488 480 13 8 24,80 B272
Example of coupling reference CF 30-3-5-SAE 10 * Z = No. of hales

E, ¥
B "4 F
.-'. i L
it
CF-A-12 CENTA Power Transmission leading by innovation
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Ek 8. Arac icin Secilen Hidrolik Fren Bilgileri

Hydro-Max™ Hydraulic Brake Booster
and Master Cylinder

lle
Technical Manual

BOSCH
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BOSCH

General Description

The Hydro-Max™ is a hydraulically powered brake booster which provides power assist for
applying hydraulic brakes. A booster combined with a master cylinder (refer to Figure I') forms the
hydraulic brake actuation unit. A typical assembly is shown in Figure 1. The booster reduces the
pedal effort required to apply the brakes as compared to a non-power system.

BRAKE FLUID RESERVOIR FLOW SWITCH

INLET PORT PEDAL ROD

MASTER CYLINDER:

SECONDARY QUTLET PORT.

DIFFERENTIAL PRESSURE SWITCH BACKUP PUMP

FLUID LEVEL INDICATOR SWITCH RELAY

PRIMARY QUTLET PORT

Figure 1 Hydro-Max™  Booster and Master Cylinder Assembly

Hydro-Max™ Booster

The hydraulic booster 1s comprised of an open center valve and reaction feedback mechamism. a
power piston. a 12 and 24-volt backup pump and an mtegral flow switch. It is powered by etther
the power steering pump or other hydraulic source. The backup pump provides a secondary power
source for the hydraulic booster and 1s controlled by the mntegral flow switch.

Master Cylinder

The master cylinder 1s a split system type with separate fluid chambers, pistons and outlet ports for
the front and rear brake circuits. A differential pressure switch, flmd level indicator switch, and
remote reservorr are also available.

A typical Hydro-Max™ booster and master cylinder assembly mstallation in a hydraulic braking
system 1s shown in Figure 2.

Hydro-Max™ Technical Manual
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Principle of Operation

Hydro-Max™ Booster

During normal system operation. (refer to Figure 4) fluid flow from a hydraulic power source (usually the
power steering pump) enters the inlet port of the Hydro-Max™ booster, flows through the power piston,
around the throttle valve and through the flow switch, exiting through the outlet port.

Force applied to the brake pedal by the vehicle operator is multiplied by the lever ratio of the pedal
mechanism to move the pedal rod of the booster. This movement closes the throttle valve, which restricts
flow. This restriction of flow, which results in a pressure increase acting on the power piston, applies an
amplified force to the master cylinder primary piston. A reaction piston, inside the power piston
subassembly, provides the driver "pedal feel” during an application of the brake pedal

Fluid flow through the flow switch opens the backup pump electrical circuit during normal operation. A
separate check valve in the backup pump prevents back-flow through the pump during normal power
applications.

In the event normal flow from the power source is interrupted. the backup pump provides the power ata
reduced rate for stopping. See Figure 3 for performance curve. Upon flow mterruption. the integral flow
switch closes. energizing a relay, providing electrical power to the backup pump.

During backup operation. the pump re-circulates fluid within the booster assembly with pressure built on
demand via the throttle valve. Fluid is retamed within the booster by the inlet port check valve.

Figure 3 illustrates the typical relationship of master cylinder pressure and input force of the booster.

2400
L1 o
2000 MODE 17
1800
2" BORE MASTER GYLINDER CHEE
TPUT PRESSURE (PSI)
OUTRUT PRESSURE (FSI 1200
. BACKLIP |
a00 SEE MODE 1
400
Kl

32 120 200 300 400 00 BOO

BODSTER IMPUT FORCE (POUNDSD

Figure 3 Typical Performance Curve
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Electrical Operating Systems

FLUID LEVEL
INDICATOR SWITCH
|

®

|, @) ﬁl'

% FLOW 5
1 HARNESE GROLUNE

GETIGNAL

FLOW SWITCH

=

e
&)
TCHASS |5 GROUND

Figure 6 Schematic of Electrical Operating System
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| ’ (B12. 83mm)

— (@14 . 27rm)

(@8 . 38mm)

Figure 11  Outlet Port

Booster Fluid Source

The booster 1s designed to perform in a flow range of 3.2 to 3.0 gpm. Flow rate through the
booster can impact vehicle stopping distance; therefore, the vehicle manufacturer must determme
the required mmimum flow rate. Flow rates below 3.2 gpm can cause slower response times when
the booster 1s applied. Flow rates hugher than 5.0 gpm may contmbute to the booster self-applying.
which will cause brake drag or flmid overheating.

The fluid power source must be capable of supplying 1,000 ps1 to the booster plus any additional
pressure required by other devices in the system such as a power steering gear.

If a power steening gear 1s used. the steering pear must be "balanced” so that 1t can handle the
pressures generated in the steering gear return line. It must also have an mtemnal relief valve
setting lower than the pump relief to allow the steering gear to relieve before the hydraulic pump
does. It must also have an imnternal by-pass to allow manual steening dunng booster backup system
operation. The manufacturer must adhere to the flow path illustrated 1n Figrre 2.

Hydro-Max™ Technical Manual
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Ek 9. Arac icin Secilen Hidrolik Direksiyon Beyni Bilgileri
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Ek 10. Havaalani Merdiven Aracinin Elektrik Devre Semasi

10.1 Akl, Kontak Anahtari, Mars Motoru ve Jenerator Devresi
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10.2 Aydinlatma Devresi
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10.3 Dortlt Flagor ve Donis Sinyal Lamba Devresi
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10.4 Korna Devresi
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10.5 On Far ve Arka Sis Lamba Devresi
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10.6 On Sis Lamba Devresi
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10.7 Silecek Devresi
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10.8 Stop ve Geri Vites Lamba Devresi
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Ek 11. Havaalani Merdiven Aracinin Hidrolik Devre Semasi
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Ek 12. Havaalani Merdiven Aracinin PLC Devresi
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Ek 13. Havaalani Merdiven Aracinin Ornek Fotggraflari
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