F IRMAMIZ HAKKINDA Anour OUR COMPANY

KARASU ,ilkemizin endistriyel iriinler sektoriine katkida bulunmak
amaa ile, kurucusu Ismet KARASU ( 1944—2006 ) onderliginde 1991 faali-
yete baglamighr. ~ Karasu Ailesi, 1991 yilindan beri kompansatarler ve seviye
gstergeleri imalatlar ile bugiin diinya ekonomisinin gelismesine de faydali
olmayr hedeflemekiedir.

Gerek diinyada gerekse iilkemizde olugan yeni yonetim anlayiglarini takip
ederek, sirket yonetimini buna uyarlamayr hedefleyen KARASU ydnetimi, yeni
uriinler geligtirerek sektore daha faydali ve yenilikgi olmayr amaglamaktadir.
Firma yonetimimizin sektore hizmet etmeye olan bu inana, bir dinya
vatandaghgi anlayisi ile birlegmistir, 1S0 9001 Kalite Givence Sistemi tiim
kurumumuza basan ile yerlegtirilmis ve siirekli iyilestirme calismalarmiz ile
hergecen gin kendimizi daha da gelistirmekteyiz ...

"Givenilir Se¢im”

KARASU bir aile sirketidir. Ve herseyden dnce, seffaflik, katihmalik,
hukuka bagllk, toplumsal sorumluluk, hesap verebilirlik konularinda bil-
ingli bir yonetim kadrosuna sahiptir. Bu kadronun azimli performanslariyla
KARASU, gerceklestirdigi yeniden yapilanma, uluslararasi ~ standart-
lara uyum calismalariyla, dzel sektorde kendine itibarli bir yer edine-
bilmeye calismaktadir. Hergegen giin kendini biraz daha yenileyerek
calismalarina devam eden firmamizda, tim calisanlarimiz HESAP VERME
sorumluluguna ulagmig bir anlayisa sahiptir. Firmamizin tim calisanlan
PLANLAMA(firmamizla ilgili her alanda strateji geligtirilmesine katki) ve
KONTROL (gelisen hertiirli sonuglan denetleme) konularinda son derece aktif
ve seffaf bir rol dstlenmektedirler.

KARASU CEVREYE DUYARLI calisma kosullariyla, ozel sektdrde biiyiyen
Pazar ihtiyaglarini karsilamayi kendine amag edinmistir. Yenilikgi teknolojiler

yaratmay hedefleyen, tecriibeli ve bilgili kadromuz, YENi URUN GELISTIRME
ve meveut kali- teyi yikseltme calismalarina hergegen giin daha da hizlanarak
devam etmektedir. Firmamiz, misterilerini kalia s ortaklari olarak gormek-
tedir. Bu sebeple, siirekli misteri ihtiyag ve beklentilerini karsilayan MUSTERI
ODAKLI CALISMA anlayisini da kendisine ilke edinmigtir.

KARASU has started is operationin 1991 under the leadership of its founder
Ismet KARASU (1944-2006 ) in order to make contributions to the sector of
industrial productionin Turkey. Karasu Family producing level control systems
and expansion joints since 1991 has also the objective to contribute to the growth
of World’s economy today.

Following the new managerial conceptions emerging in Turkey as well as in
the World Karasu management tries to adopt the new trends to the management
of the Company. The management also aims to play a contributive and innova-
tiverolein the sector by introducing new products. The dedication of the manage-
ment to serve the sector also incorporates the concept of World's citizenship. ISO
9001 Quality Assurance System has been integrated successfully in the company
and we are developing ourselves steadily by virtue of continuous improvement
efforts.

"Reliable Choice*

KARASU is a family-owned enterprise having a management team con-
scious about transparency, participation, commitment to law, social responsibil-
ity and accountability. With the help of the dedicated efforts of this team Karasu
has realized the reorganization of the company, interioration of the internation-
al standards in order to acttain a well-esteemed place in the private sector. All of
the employees have been already achieved the mentality of ACCOUNTABIL-
ITY. Furthermore they take active and transparent roles in all subject matters
regarding PLANNING (contribution to strategy development for the company
in all relevant fields) and CONTROLLING (auditing all outcomes emerging),
enabling the company to continue its activities by regenerating and renewing
itselfevery day.

KARASU aims to fulfill the growing market requirements of the private sec-
tor in ENVIRONMENT-CONSCIOUS working conditions. Our experienced
technical staff is keeping themselves updated on the latest developments, aswell as
creating innovative technologies, thus they are continuing the NEW PRODUCT
DEVELOPMENT as well as quality enhancement dctivities with accelerating
speed. Our company considers its customers ds permanent business partners. For
this reason, Karasu adopted CUSTOMER ORIENTED operation as one of the
main principles, by spending the best effort to meet customers’ needs.



ALITE YONETIMI VE iNSAN
YNAKLARI POLITIKAMIZ

KARASU ydnetimi seffaf bir yonetim anlayigina sahiptir. Kalite
yonetimi konusunda , kurulusumuz oncelikle misterilerine baglidir. Bu
sebeple sirekli olarak misterilerimizin simdi ve gelecekteki gereksin-
imlerini anlamaya alismakta ve onlarin taleplerini yerine getirecek
sekilde organize olmaktayiz. Firma ynetimimiz, KARASU ‘nun amag
ve idare birligini saglamaktadir. Yonetimimiz her zaman calisanlarin,
kurulusun hedeflerini bagarmasinda tam olarak katilmini saglamak igin
gerekli ortami olugturmaktadir. Her seviyedeki personel kurulusumuzun
oziidir ve yonetime olan katlmlanyla yeteneklerini kurulusumuz
yararina kullanmaktadirlar. Calisanlarimizda tam performansin siirekli
iyilestirilmesi, kurulusumuzun kalia hedefidir. Kararlanimizda her zaman
gercekgi bir yaklagima sahibiz. Tém kararlarimiz, verilerin analizlerine ve
bilgiye dayanmaktadir. Misterilerimizle karsilikli faydaya dayali olan bir
tedarikgi iliskisine sahibiz.

Firmamiz 1SO 9001:2000 ydnetim anlayigi ile yonetilmektedir. 1SO
International Organization for standardisation' un kisa yaziligidir, yani
uluslararasi standardizasyon orgiitiniin olusturdugu bir kalite yonetim
standardidir. Globallesen diinyada , kurumumuzdaki ticaret anlayigt, mal
ve hizmetlerin kalitesini sirekli olarak iyilegtirme anlamina gelmektedir.

KARASU iriin ve hizmetlerini uluslararasi kabul gérmis bir yonetim
sistemine uygun olarak sevk ve idare edilen bir yénetim anlayiginin sonu-
cunda ortaya koymaktadir. Ciinkii riin ve hizmetin iyilik 6l¢isi konusunda
son karar misteriye aittir. KARASU da daima sorun olusturmadan ¢oziimler
olusturturulmaktadir.

KARASU da tiim kompansator hesaplamalari EJMA standartlarina gére
yapiimaktadir. Kaynak isciligi yontemlerimiz, test yontemlerimiz, montaj
islemlerimiz ve kalite kontrol 1SO 9001:2000 kapsamindaki yonergelere
gore yapilmaktadir. KARASU sevkiyat anlayisi ile de misterilerine, dikkatli,
kontrollii ve sinirsiz hizmet anlayisi sunmaktadir.

OUR QUALITY MANAGEMENT AND
HUMAN RESOURCES POLICIES

KARASU management has a transparent management mentality. In
case of quality management the company primarily depends on the customers.
Therefore it tries to understand the actual and potential needs of the custom-
ers and to get organized in a way to meet the requirements. Company man-
agement provides the unity of purpose and administration. The management
also builds up the necessary premises for the participation of the employees by
achieving the objectives of the company. Our staff, regardless of their level, is
the essence of our organization using their abilities in behalf of the company
by their contributions to the management. Improving the performances of our
co-workers s the persistent objective of the company. We are always realistic
in decision making processes. All our decisions depend on information and
analyses of data. We have awin-win relation with our customers.

Our company is administered with 1SO 9001:2000 management mental-
ity. ISO is the abbreviation for International Organization for Standard-
ization, ds it may be understood from its name, it is quality management
standard constituted by International Organization for Standardization. In
aworld of globalization the concept of trade in our organization has a con-
notation of improving the quality of products and services steadily.

The products and services of Karasu are brought out by using a manage-
ment mentality in dccordance with an internationally accepted management
system. The final decisions about the quality of products and services are
rendered by the customers. Thus, Karasu always generates solutions before
problems emerge.

All our calculations for expansion joints are performed in accord with
EJMA (Expansion Joint Manufacturers Association) standards. All welding
workmanship, test procedures, assembling procedures and quality control
are performed according to the directives in scope of ISO 9001:2000. Karasu
also render a punctual, controlled and delivery service in compliance with its
unlimited service mentality.
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NEDEN KARASUS ?

Sirket imajimiz !

Kompansatar ve seviye kontrol cihazlar konusunda
yurfici ve yurtdisinda fercih edilen bir firma olusumuz !

Miisteri lliskilerimiz !

Firmamizi aradigimizda size gasterilen ilgi ve nezatet
anlayisimiz !

Taleplerinize ve tiim sorulariniza cevap verme hizimiz !
Acil ihtiyaclarmizin hemen karsilanmas: !
Firma personelimizin dirist, giler yizli nazik olusu !
Gariis ve dnerilerinizin Gnemsenmesi !
o Sevkiyatlarimiz !
Zamaninda ve sorunsuz sevkiyatlarimiz !
o Satis - satis sonrasi destek !
Sahs dncesi ve sonrasinda sinirsiz teknik destek !
Uriin ile ilgili hertiirli bilginin temini !

Sorun olustugunda annda ortadan sorunlart kaldirma
anlayisimiz !

Siparisleri aminda degerlendirme hizimiz !
e Kalite anlayrsimiz !

Diinya standartlarna vygun kaliteli iriinler !

o Uriin cesitlligimiz !

e Fiyat politikamiz !

Size en uygun fiyatlart sunabilmek icin sik stk
fiyatlarmmizin giincellenmesi !

Fiyat listesi ve cok kapsamli kataloglarmizin sizlere he
men ulastirlmasi !

Company Profile !

Because Karasus is a prominent company both in Turkey and
abroad producing level control systems and expansion joints.

Customer Relations |

Because you encounter concern and politeness when you call
Karasus!

Because you get swift responses to all of your inquiries and
questions!

Because we meet your urgent requirements rapidly!
Because our staff is honest, friendly and polite!

Because we show careful consideration to your opinions and
suggestions!

®  Deliveries!
Because we deliver in time and without any problem!
®  Saleand After-Sales Support!

Because we provide unlimited technical support before and
dfter sales!

Because we supply all relevant information concerning the
product!

Because we process orders rapidly!
®  Our Sense of Quality!

Because we offer high quality conforming withworld-standards!
®  Because we supply a wide range of products!
®  Our Price Policy!

Because we update our prices frequently in order to offer you
products with affordable prices!

Because we ship price lists and comprehensive catalogs immedi
ately upon requests!
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VE MONTAJ ORNEKLERI AND ANGULAR TYPES OF EXPANSION JOINTS

KILAVUZLAR ARASI UZAKLIK TABLOSU INTERMEDIATE GUIDE SPACING TABLE 24
KOMPANSATOR TIPLERI EXPANSION JOINT TYPES

EKSENEL KOMPANSATORLER AXIAL EXPANSION JOINTS

TiP KRS-1 DN 25 — DN 250 TYPE KRS-1DN 25 - DN 250

DFL / DF / PN 16 30-60 mm hareket DFL/DEF /PN 16 30-60 mm movement 26-27
Déner Flangli LAYNERLI VE LAYNERSIZ ROTATING Flanges WITH & WITHOUT LINER

TiP KRS-2 DN 25 — DN 250 TYPE KRS-2DN 25 - DN 250

SFL / SF /PN 16 30-60 mm hareket SFL/SE /PN 16 30-60 mm movement 28-29
Sabit Flangl LAYNERLI VE LAYNERS|Z Fixed Flanges WITH & WITHOUT LINER

TiP KRS-3 DN 25 — DN 250 TYPE KRS-3DN 25~ DN 250

KBL /KB /PN 16 30-60 mm hareket KBL/KB/PN 16 30-60 mm movement 30-31
Kaynak Boyunlu LAYNERLI VE LAYNERSIZ WELDING Ends WITH & WITHOUT LINER

TiP KRS—4 DN 25 — DN 250 TYPE KRS-4DN 25-DN 250

KB / SFDF / PN 16 30-60 mm hareket KB/SFDF /PN 16 30-60 mm movement 32-33
Distanbasingli Kaynak Boyunlu ve Flansli External Pressure WELDING Ends & WITH Flanges

KAUCUK KOMPANSATORLER RUBBER EXPANSION JOINTS 34-35
TiP KRS-5 DN 32 — DN 700 TYPE KRS-5DN 32-DN 700

DF /PN 16 DF/PN16 34-35
Déner Flangl WITH ROTATING Flanges

EKSENEL KOMPANSATORLER AXIAL EXPANSION JOINTS 36-73
TiP KRS-6 DN 15 — DN 50 TYPE KRS-6 DN 15-DN 50

BSP / PN 16—50 mm hareket BSP /PN 16—50 mm movement 36-37
Boru TiP Kompansatér Heat Compensators

TiP KRS-11 DN 25 — DN 2400 TYPE KRS-11 DN 25 - DN 2400

DFL/DF /PN 2.5 DFL/DF/PN25 38-39
Déner Flansh LAYNERLI VE LAYNERSIZ ROTATING Flanges WITH & WITHOUT LINER

TiP KRS-11 DN 25 — DN 2400 TYPE KRS-11 DN 25 - DN 2400

DFL / DF / PN 6 DFL/DF/PN6 40-41
Déner Flansh LAYNERLI VE LAYNERSIZ ROTATING Flanges WITH & WITHOUT LINER

TiP KRS-11 DN 25 — DN 1000 TYPE KRS-11 DN 25 - DN 1000

DFL/DF /PN 10 DFL/DF/PN10 42-43

Déner Flansh LAYNERLI VE LAYNERSIZ ROTATING Flanges WITH & WITHOUT LINER



TiP KRS-11 DN 25 — DN 500

DFL/DF /PN 16

Déner Flansh LAYNERLI VE LAYNERSIZ
TiP KRS-12 DN 25 — DN 2400
SFL/SF/PN 2.5

Sabit Flangl LAYNERLI VE LAYNERSIZ
TiP KRS-12 DN 25 — DN 2400

SFL/SF /PN 6

Sabit Flangl LAYNERLI VE LAYNERSIZ
TiP KRS-12 DN 25 — DN 1000
SFL/SF/PN 10

Sabit Flangh LAYNERLI VE LAYNERS|Z
TiP KRS-12 DN 25 — DN 500
SFL/SF/PN 16

Sabit Flangl LAYNERLI VE LAYNERSIZ
TiP KRS-13 DN 25 — DN 2400
KBL/KB /PN 2.5

Kaynak Boyunlu LAYNERLI VE LAYNERSIZ
TiP KRS-13 DN 25 — DN 2400

KBL /KB /PN 6

Kaynak Boyunlu LAYNERLI VE LAYNERS|Z
TiP KRS-13 DN 25 — DN 1000
KBL/KB /PN 10

Kaynak Boyunlu LAYNERLI VE LAYNERSIZ
TiP KRS-13 DN 25 — DN 500

KBL/KB /PN 16

Kaynak Boyunlu LAYNERLI VE LAYNERSIZ
TiP KRS-14 DN 25 — DN 500

KB / SFDF / PN 16 30 mm hareket
Distanbasingl Kaynak Boyunlu ve Flangl
TiP KRS-14 DN 25 — DN 500

KB / SFDF / PN 16 60 mm hareket
Distanbasingli Kaynak Boyunlu ve Flansli
TiP KRS-14 DN 25 — DN 500

KB / SFDF / PN 16 90 mm hareket
Distanbasingh Kaynak Boyunlu ve Flangli
TiP KRS-14 DN 25 — DN 500

KB / SFDF / PN 16 120 mm hareket
Distanbasingl Kaynak Boyunlu ve Flangli
TiP KRS-14 DN 25 — DN 500

KB / SFDF / PN 16 240 mm hareket
Distanbasingl Kaynak Boyunlu ve Flangli
TiP KRS-15 DN 25 — DN 300

KB/ SF /PN 16 240 mm hareket
Merkezi Isitma Kaynak Boyunlu ve Flansli
YANAL KOMPANSATORLER

TiP KRS-21 DN 25 — DN 500

DFLR /PN 16

Déner Flangli Limitrotlu

TYPE KRS-11DN 25 - DN 500

DFL/DF/PN16

ROTATING Flanges WITH & WITHOUT LINER
TYPE KRS-12 DN 25 - DN 2400

SFL/SF/PN25

Fixed Flanges WITH & WITHOUT LINER

TYPE KRS-12DN 25 - DN 2400

SFL/SF/PN6

Fixed Flanges WITH & WITHOUT LINER

TYPE KRS-12DN 25 -DN 1000

SFL/SF/PN10

Fixed Flanges WITH & WITHOUT LINER

TYPE KRS-12DN 25 -DN 500

SFL/SF/PN 16

Fixed Flanges WITH & WITHOUT LINER

TYPE KRS-I3DN 25 —DN 2400
KBL/KB/PN25

WELDING Ends WITH & WITHOUT LINER
TYPE KRS-13 DN 25— DN 2400

KBL/KB/PN 6

WELDING Ends WITH & WITHOUT LINER
TYPE KRS-13 DN 25— DN 1000

KBL/KB/PN 10

WELDING Ends WITH & WITHOUT LINER
TYPE KRS-I3DN 25-DN 500

KBL/KB/PN 16

WELDING Ends WITH & WITHOUT LINER
TYPE KRS-14 DN 25 - DN 500

KB/SFDF /PN 16 30 mm movement

External Pressure WELDING Ends & WITH Flanges
TYPE KRS-14 DN 25 - DN 500

KB/SFDEF /PN 16 60 mm movement

External Pressure WELDING Ends & WITH Flanges
TYPE KRS-14 DN 25 - DN 500

KB/SFDF /PN 16 90 mm movement

External Pressure WELDING Ends & WITH Flanges
TYPE KRS-14 DN 25 - DN 500

KB/SFDEF /PN 16 120 mm movement

External Pressure WELDING Ends & WITH Flanges
TYPE KRS-14DN 25 - DN 500

KB/SFDF /PN 16 240 mm movement

External Pressure WELDING Ends & WITH Flanges
TYPE KRS-15DN 25 -DN 300

KB/SF/PN 16

District Heating WELDING Ends & WITH Flanges
LATERAL EXPANSION JOINTS

TYPE KRS-21 DN 25 -DN 500

DFLR/PN16

ROTATING flanged WITH tie rods

44-45

46-47

48-49

50-51

52-53

54-55

56-57

58-59

60-61

62-63

64-65

66-67

68-69

70-71

72-73

74-85

74-75



TiP KRS—22 DN 25 — DN 500
KBLR /PN 16

Kaynak Boyunlu Limitrotlu

TiP KRS-23 DN 25 — DN 500
UFLR /PN 16

Universal Flansli Limitrotlu

TiP KRS—24 DN 25 — DN 500
UKBLR /PN 16

Universal Kaynak Boyunlu Limitrotlu
TiP KRS-25 DN 25 — DN 500
UKBM / PN 16

Universal Kaynak Boyunlu Mafsalli
TiP KRS—26 DN 25 — DN 500
UFM /PN 16

Universal Flangh Mafsalli
ACISAL KOMPANSATORLER
TiP KRS-31 DN 25 — DN 500
FM /PN 16

Flansl Mafsalli

TiP KRS-32 DN 25 — DN 500
FKM / PN 16

Flansl Kardan Mafsalli

TiP KRS-33 DN 25 — DN 500
KBM / PN 16

Kaynak Boyunlu Mafsalli

TiP KRS-34 DN 25 — DN 500
KBKM / PN 16

Kaynak Boyunlu Kardan Mafsalli
TABLOLAR
PN 6 FLANS OLCULERI

PN 10 FLANS OLCULERI

PN 16 FLANS OLCULERI

PN 25 FLANS OLCULERI

PN 40 FLANS OLCULERI

FLANS YUZEY OLCULERI DIN EN 1092-1

PASLANMAZ DIiKiSLi BORU OLCU VE AGIRLIKLARI (ANSI)
CELIK KIMYASAL ANALIZLERI

DOYMUS BUHAR

BIRIMLER ARASI KOLAY CEVRIM TABLOSU

BORU ISIL GENLESME TABLOSU

PASLANMAZ CELIK CINSLERI

DIiKiSSiZ CELIK BORULAR AGIRLIKLARI (DIN 2448)
BORU BASINC KAYIPLARI TABLOSU

FLANS OLCU TABLOSU (ANSI B16.5)

KOROZYON DAYANIM TABLOSU

EGZOST BORU FLANSLARI (DIN 86044)

ALASIMSIZ DIKiSSiZ CELIK BORULAR

CELiK BORU SU DEBi TABLOSU

TYPE KRS-22DN 25 -DN 500
KBLR/PN 16

WELDING Ended WITH Tie Rods

TYPE KRS-23DN 25-DN 500
UFLR/PN 16

Universal Flanged WITH tie rods

TYPE KRS-24 DN 25 -DN 500
UKBLR/PN 16

Universal WELDING Ends WITH tie rods
TYPE KRS-25DN 25 - DN 500
UKBM/PN 16

Universal Hinged Type WITH WELDING End
TYPE KRS-26 DN 25 - DN 500

UFM/PN 16

Universal Hinged Type WITH Flange
ANGULAR EXPANSION JOINTS
TYPE KRS-31DN25-DN 500
FM/PN 16

Hinged Type WITH Flange

TYPE KRS-32DN 25— DN 500

FKM/PN 16

Cardan-Hinged Type WITH Flange

TYPE KRS-33DN 25 - DN 500
KBM/PN 16

Hinged Type WITH WELDING End

TYPE KRS-34DN 25 -DN 500
KBKM/PN 16

Cardan-Hinged Type WITH WELDING End

TABLES
PN 6 Flange Diamensions

PN 10 Flange Diamensions

PN 16 Flange Diamensions

PN 25 Flange Diamensions

PN 40 Flange Diamensions

Diamensions of Flange Facing DIN EN 1092-1
Stainless Steel Seamy Pipe Sizes & Weights (ANSI)
Steel Chemical Analyses

Saturated Steam Table

Easy Cycling Table Between Modules

Thermal Expansion of PipeTable

Stainless Steel Grades

Seamless Steel Pipes Weight Table (DIN 2448)
Pipe Pressure Loss Table

Flange Table (ANSI B16.5)

Corrossion Resistance Table

Exhaust Pipe Flanges (DIN 86044)
Non-alloyed Seamless Steel Pipes

Steel Pipe Water Flowrate Table

76-77
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KOMPANSATOR NEDIR ?

Sicak ve soguk akiskanlar tagiyan yada yiksek oranda cevre 1si degisimlerine
maruz kalan boru hatlarindaki, 1siya bagh genlesme yada bizilmenin se-
bep oldugu boyutsal degisimi gideren esnek metal korikli parcalara KOM-
PANSATOR adr verilmektedir. Boru hatlarinda boyutsal degisimlere karg bir
onlem alinmadigi taktirde, tesisat izerinde olusan yogun baski, sistemdeki
baglanti noktalar ve cihazlara yansir. Bu ve buna benzer sorunlarin ortadan
kaldinlmasinda en uygun ve hesapli ¢6ziim, herhangi bir bakima gerek duy-
madan farkl fiplerdeki hareketleride giderme dzelliklerine sahip olarak dizayn
edilmis metal kérisklis kompansatérlerdir.

Kisaca “boru hathi, kanal ve tanklarda, 1siya bagh genlegme ve biiziilmelerin
sebep oldugu, boyutsal deisimi absorbe etmek ve bununla birlikte olugan
problemleri de ortadan kaldirmak igin kullanilan, Gizerinde bir yada daha fazla
koriik elemani bulunduran aparat” kompansator olarak tanimlanabilir.

Genleme parcalarinin (kompansatdr) ana elemani metal kérisklerdir. Sekli, tek
yada cok katl paslanmaz celik malzemeden imal edilmesinden dolayr yay gibi
qahgir. Kompansatorlerin ihtiyag duyuldugu sistemlerde kullanilabilmesi igin,
calisma sartlarina ( sicaklik, basing, hareket miktari, akiskan dzellikleri v.b.
gibi) uygun sekilde dizayn edilmesi gerekmektedir. Yani;

BOYUT (boru cap1):  Kompansatorlerin kullamilacagi boru hattinin qapi
kompansatorlerinde capini  belirlemektedir. ~ Kompansatarlerin - caplar,
dayanabilecegi basing ve sicaklik degerlerini farkl sekillerdeki hareketleri
(eksenel , yanal,agsal) absorbe edebilme kabiliyetini belirlemektedir.

AKISKAN:  Kompansatdr segimi dncesinde, metal korik ile temas edecek
olan akigkanin (sivi) , énceden belirfilmesi gerekmektedir. Aginma, paslanma
ve yogunluk durumlari gibi igletme sartlar igin 6zel malzemeler ve dizaynlar
gerekmetedir. Ve kompansatorlerin kullanimi esnasinda da boru sistemlerinin
temizliginde kullamilan malzemelerin kdriik malzemesi ile uyumlu olmasi ge-
rekmekiedir.

BASINC : Genlesme parcalari (kompansattr) tasanimlarindaki en dnemli un-
sur hatta en dnemlisi basing degerlerinin max. Ve min. Olarak tam bir sekilde
belirlenmesidir.

ISI: Kompansatdrlerin (genlesme parcalan) calisma sicakliklar tespit edilirken,
kompansatorlerin baglanacagi yerlerdeki olasi tiim 151 kaynaklar ve bunlan

WHAT IS AN EXPANSION JOINT?

The elastic metal bellowed parts absorbing the heat induced expansion or
contraction of pipelines conveying hot or cold fluids or subject to drastic
changes in ambient temperatures are called expansion joints. If no mea-
sures dre taken against changes in size of pipelines, high pressure result-
ing from expansion or contraction creates problems at connection points
and equipment. The most proper and affordable solutions to eliminate
those problems are the metal bellow expansion joints designed to com-
pensate different types of size chances, which do not necessitate any main-
tenance. In brief, assemblies comprising single or multiple bellows used to
compensate the change in size and to eliminate the problems caused by it
due to the heat induced expansion and contraction in pipelines, ducted air
systems and tanks can be called expansion joints. The main components
of expansion joints are bellows. Produced of multi-layer stainless-steel
they function as springs. Expansion joints should be designed in regard
to the working conditions of the systems (temperature, pressure, amount
of movement, characteristics of the fluid, etc,) where expansion joints are
needed.

Thus;

N

|

DIMENSION (pipe diameter): The diameter of the expansion
joints are determined by the diameter of the pipeline where the expan-
sion joints are to be used. The capabilities of expansion joints to absorb
various types of movements (axial, lateral, and angular) are determined
by the diameter of expansion joints, their resistance to pressure and tem-
perature values.

FLUID: The fluid to come in contact with the bellows should be speci-
fied before the selection of expansion joints. For operating conditions like
abrasion, corrosion or high density specific materials and specific designs
may be needed. In the same way the materials used to clean the pipe sys-
tems have to be compatible with the material of the bellows.

PRESSURE: The most important element in the design of expansion
joints is the determination of minimum and maximum values of pressure.

TEMPERATURE: All heat sources as well as their temperature
values in the environment of the expansion joints should be taken into
account while the working temperatures of the expansion joints are de-

9



sicaklik degerleri incelenmelidir.

HAREKET MIKTARI : Kompansaforlerin karsi karsiya kalacagi , 1s1
degisimlerinin neden oldugu hareketler belirlenmelidir. ( Bu hareketlerin tespit
edilmesindeki metotlar hesaplamalar béliminde izah edilmigtir.)

Yukaridaki kriterlere gdre tespit edilen kompansatorler, Gg farkli sekildeki
hareketleri alabilecek sekilde dizayn edilmektedir. ~ Kompansatérlerin
dizaynini ve fipini belirleyen bu hareketler, Eksenel, Yanal ve Agsal olarak
siniflandirilabilir. Yani ;

Eksenel Hareketler (Axial Movements) : Korik eksen cizgisine para-
lel olarak olusan, genlesme ( aglma) yada biziilme olarak meydana gelen
hareketlerdir.

Yanal hareketler (Lateral Movements) : Kompansatérlerin kérik elamani
eksenine sapma yada kayma seklinde dikey olarak olugan hareketlerdir. Bu
hareketler ayni zamanda birden fazla eksen iizerinde de meydana gelebilir.

Agisal hareketler ( Angular Movements) : Kompansatorlerin kendi ekseni
boyunca egilmesinden kaynaklanan hareketlerdir.

10

termined.

MOVEMENT: The movements of the expansion joints, induced by
temperature changes should be determined. (The methods to calculate
those offsets are explained in the “Calculations” section.)

Expansion Joints characterized by those criteria mentioned above are
designed to compensate three different types of movements. Those move-
ments, influencing the design and type of the expansion joints can be clas-
sified under three major groups: Axial, Lateral and Angular movements.
Thus:

Axial Movements: The movements of expansion or contrdction par-
allel to the axis of the bellows are called axial movements.

Lateral Movements: The offset movements vertical to the axis of the
bellows are called lateral movements. These movements may also occur
along multiple axes.

Angular Movements: The movements resulting from angulations of
the expansion joints with respect to their axes are called angular move-
ments.




KOMPANSATOR iMALATI

Uzunlamasina kaynahilarak boru haline getirilen paslanmaz celik sac levhalar,
hidrolik veya mekanik formlama yéntemi ile korik haline getirilir. Kompan-
satorlerin korik kisimlari EJMA standartlarina uygun olarak 0.1 mm den, 3
mm. e kadar paslanmaz celik malzemeler kullanilarak yaplimaktadir. Ancak
standart digi ve farkli sekillerde bicimlendirilmis kériiklerde daha dzel uygu-
lamalarda mimkiindir. Bir kompansatdr tasanim agamasina gelmeden 6nce,
tasarim sartlarinin dogru olarak belirlenmesi gerekmektedir. Kompansatériin
monte edilecegi boru hathinin capy, icinden gecen akiskanin cinsi, boru hattinda
olusabilecek max. Basing degeri, boru hattinda olusabiliecek max. Sicaklik
degeri, boru hattinda meydana gelebilecek genlegme miktari, kompansatdrin
en onemli tasarim sartlandir. Bundan baska daha dzel sistemler icin yanal,
agsal veya ¢ok daha 6zel tasarimlar da mimkindiir.

KOMPANSATOR AKSESUARLARI

Tiim kompansator tiplerinin en Gnemli parcalan koriik kisimlardir. ilave
parcalar da eklenerek birgok farkli uygulama igin daha karmagik ve uygun
tiplerde kompansatérler meydana getirilebilir. Baglica kompansator

KORUK

LAYNER

KAVER

KAYNAK BOYUN

FLANS

BANT

iCi BOS GUCLENDIRME RINGi

iCi DOLU GUCLENDIRME RINGi

ESITLEME RINGi

0. LIMITROT

aksesuarlari igin sekildeki ve asagida belirtilen parcalar kullamimaktadir.

1 3\ 9, 10,

S
= §‘:\

SN 5 L 8 L7 MW 2

1- KORUK : ince paslanmaz celik sac malzeme kullanilarak olusturulan bir
veya daha fazla bogum'a sahip olan esnek pargalardir.

2- LAYNER (GOMLEK) : iginden geen akiskanin akigi sirasinda kériik
elemaninin i¢ yiizeyi Uzerindeki olumsuz etkileri minimum a indiren
parcalardir. Genel olarak krik ic yiizeyinde meydana gelebilecek aginmayi
onlemek icin kullanilmaktadirlar. Laynerler tekli, konik yada ig ice gegmis
sekilde dizayn edilebilirler. Laynerli bir kompansator akig yonii géz niinde

PRODUCTION OF EXPANSION JOINTS

Rectangular sheets of stainless steel are rolled along the long edge of the rect-
angular sheet in a tube and the tube is welded. The tube is then worked up into
bellows using mechanic and hydraulic forming methods. Bellow units of ex-
pansion joins are produced from stainless steel of thickness 0,1 to 0,3 mm ac-
cording to E]MA (Expansion Joint Manufacturers Association) standards.
However specific applications can also be designed and produced using non-
standard and distinctly shaped bellows. Before the design phase all design
conditions and constraints have to be determined accurately. The diameter
of the pipe where the expansion joint is to be mounted, the type of fluid coming
in contact with, the maximum values of pressure and temperature to occur in
the pipeline, the amount of expansion at the pipeline are the most important
conditions of design. In addition to these lateral or angular designs for other
specific systems can also be made.

ATTACHMENTS OF EXPANSION JOINTS

The most important component of an expansion joint assembly is the bellows.
Additional components may also be incorporated in the design in order to
compose more complex expansion joint assemblies fit for the purpose. The
following components are used to produce most of the attachments of expan-
sion joints:

Bellows

Liner

Cover

Weld-End

Flange

Collar

Hollow Reinforcing Ring
Solid Root Ring
Equalizing Ring

Limit Rod
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1- BELLOWS: Flexible components produced out of thin stainless steel and
having single or multiple convolutions are called bellows.

2- LINER: The components minimizing the negative effects of the fluids on
the inner side of the bellows while flowing through. In general they are used to
prevent the abrasion on the inner surface of the bellows. Liners may be classi-
fied as single, conical or telescopic with respect to the design. Expansion joints
with liners have to be installed with the proper orientation with respect to
flow direction.

3- COVER: The components installed to protect bellows against the negative
effects and improper operating conditions of the environment are called cov-
ers. The installation of covers is always recommended.

4- WELD-END: The components enabling the installation of expansion
joints to pipelines by welding are called weld-ends.

5- FLANGE: The components enabling the installation of expansion joints to
pipelines via bolts are called flanges.

6- COLLAR: The ring-shaped components of proper thickness to strengthen
the bellows in high pressure environments against expansion are called col-
lars.

1



bulundurularak monte edilmelidir.

3- KAVER : Kériik kismini disanidan gelehilecek olumsuz etkilere ve uygunsuz
calisma ortamlarina kargi korumak icin yerletirilen parcalardir. Bu parcalar
her zaman tavsiye edilmektedir.

4- KAYNAK BOYUN : Boru hatlarina kaynak yolu ile montaj imkani saglayan
parcalardir.

5- FLANS : Boru hatlarina civatalarla montaj yapma imkani saglayan kom-
pansator baglanti seklidir.

6- BANT : Koriik elemanini basingli ortamlarda olusan genlesmelere kargi
giiclendirmek igin uygun kalinlikta kullamilan halka seklindeki parcalardir.

7-iCi BOS GUCLENDIRME HALKALARI : Kompansatdrler iizerinde kullanilan
bogumlarin izerine oturtulan parcalardir.Bu paralar kéiirk elemanini dahili
basinca kargi gilendirir.

8- iCi DOLU GUCLENDIRME RINGi : islev olarak bos giiglendirme halkalar ile
ayni niteliklere sahip ancak daha giidi olmasi igin dayanikl demir qubuklar-
dan imal edilen parcalardir.

9- ESITLEME RINGI : Enine olarak kesiti “T" seklinde olan bu halkalar
demirdokim, karbon celik yada paslanmaz celik tiplerinden imal edilirler.
i basinca karsi kompansatoriin direncini arthran bu halkalar, bogumlarda
meydana gelen biiziilme hareket miktarini simirlarlar.

10- KONTROL CUBUGU : Universal tip kompansatérlerdeki iki kériik arasinda
meydana gelen hareketi dagitmak icin genellikle demir qubuklardan olusan
parcalardir. Kontrol ubuklari kompansatdriin krik kisminda olugan basig
etkisini kisittlamak icin TASARLANMAMISLARDIR. Ayni zamanda normal
cahsma sartlarinda kdriik hareketini ( eksenel, yanal ve agsal ) sinirlamak
igin kullamilan demir gbuklardan olusan parcalardir. Yani kompansatérlerin
korik elemanda olusabilecek agiri genlegme ve biiziilme hareketlerini dnler-
ler. Yanlizea yanal harekete miisaade ederek kérik kisminda olugabilecek
basing etkisini kontrol altinda tutmak igin de kullamlirlar. Genellikle demir
qubuklardan olusurlar. Agsal daniig, 90 derece lik ag ile yerlegtirilmig iki
baglanti qubugu ile tespit edilir.

KOMPANSATOR TIiPLERI

Kompansatdrler muhtelif ve alternatif ¢ozimler icinde en saghikl, en pratik ve
en ekonomik 6ziim olarak onerilmektedir. Isil genlesmelerden dolayr boru-
larda ortaya gikan hareketin absorbe edilme sekline gére kompansatdrlerin
dizayn sekilleri 3 ana gruba aynilir.

EKSENEL TiP
AXIALTYPE

YANAL TiP
LATERALTYPE

PP PP P PP PR L
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7- HOLLOW REINFORCING RING: These components mounted on the
convolutions of the bellows strengthen the bellow components against inter-
nal high pressure.

8- SOLID ROOT RING: These components have the same functionality as
the hollow reinforcing rings, however they are manufactured out of iron bars
forincreased strength.

9- EQUALIZING RING: These rings having the cross-section “T” are pro-
duced out of carbon steel, stainless steel or by iron casting. These rings limit
displacement by the convolutions of the bellows due to the contraction, and
increase the strength of the expansion joints against internal pressure.

10- LIMIT ROD: The components generally made of iron bars to distrib-
ute the axial movement to the bellows in Tied Universal Assemblies are
called limit rods. Limit rods are NOT DESIGNED to limit the effects of
the pressure at the bellows. They are designed to limit the (axidal, lateral or
angular) movements of the bellow under normal operating conditions. In
other words they prevent the excessive expansion and contraction move-
ments. They can also be used to keep the effects of the pressure at the bellows
under control, by admitting the lateral movements only. Generally they are
made of iron bars. Angular movements are fixed by two limit rods placed
at right angle.

TYPES OF EXPANSION JOINTS

Expansion joints are recommended as the most sound, practical and eco-
nomic solution among various alternative solutions for compensating the
heat induced expansion or contraction of pipelines. The design types of ex-
pansion joints can be classified under 3 main categories dccording to the
ways of compensating the thermal expansions at the pipelines:

1L AXIALEXPANSION JOINTS
2. LATERAL EXPANSION JOINTS
3. ANGULAR EXPANSION JOINTS

1- AXIAL EXPANSION JOINTS
Axial expansion joints are used to absorb the thermal expansion parallel to
the axis of the straight pipelines.

Long piping systems are divided into shorter expanding sections, and iso-
lated by main anchors. Thus the movements in the individual expanding
sections are absorbed by the axial expansion joints in this section.

2- LATERAL EXPANSION JOINTS

Lateral expansion joints are specific expansion joints, consisting of one or
more angular expansion joints used to absorb the thermal expansion in a
plane vertical to the axis. The potential expansion amount to be absorbed
can be augmented by increasing the distance between the bellows. This type

ACISAL TiP
ANGULARTYPE
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1. EKSENEL KOMPANSATORLER
2. YANAL KOMPANSAT@RLER
3. ACISAL KOMPANSATORLER

1- EKSENEL KOMPANSATORLER

Eksenel kompansatdrler, diz boru hatlarinda, boru ekseni boyunca olugan
isil genlesmeyi absorbe eden genlesme parcalanidir. Borulama sistemi kendi
ierisinde muhtelif genlesme bélimlerine ayrlarak sabit noktalar vasitasi
ile izole edilirler. Boylece bir genlesme bdlgesinde olusan hareket bu bolge
icerisinde kullanilan eksenel kompansator vasitasi ile emilir.

2- YANAL KOMPANSATORLER

Yanal kompansatarler, olusan 1sil genlegmeleri eksene dik bir dizlemde
absorbe edebilen, bir veya iki agsal kompansatérin olugturdugu meydana
getirdigi ozel kompansator tipleridir.. iki korik arasi mesafenin aglmasi
emilebilecek genlesme miktarini da arttirmaktadir. Bu fipteki kompansatorler
cok biyik miktarlardaki genlesmeleri absorbe edebilirler.Birden fazla yanal
kompansator kullanilarak olusturulan sistemler ok bisyik genlegmelerin
emilmesinde en etkili ¢6zimlerdir.

3- AISAL KOMPANSATORLER

Agsal kompansatarler, olusan isil genlesmeyi boru diizlemine dik bir diizlemde
agsal harekete donistiirerek boru hattindaki genlegmeyi alan kompansator
tipleridir. Genel olarak tek bir yone (boru ile dik eksende) yada birden fazla
yone olusabilecek hareketleri absorbe ederler. iki yada daha fazla agisal kom-
pansator kullamilarak olusturulan kombinasyonlarda ok bisyik miktarlarda
genlegmeleri emmek miimkiin olmaktadir.

KILAVUZLAMA (MESNET) VE SABIT NOKTALAR
KILAVUZLAMA (MESNET):

Eksenel kompansatdrler, basinan itme kuvvetine karg koyabilecek, baglanti
qubugu yada mafsal gibi aksesuarlara sahip degildir. Bu sebeple, dogru dizayn
edilmig bir boru sisteminde, hertiirli calisma kosullarinda  kompansatdrlerin
yamulmasi ve aglmasi kilavuzlar (mesnetler) ile engellenmig olur. Boru-
nun eksenel hareketini saglayan baglama sekilleridir. Kayar mesnet yerinin
saptanmasi icin kilavuzlar arasi vzaklik tablosunu kullaniniz. Kempansatérden
sonraki ilk kayar mesnet igin 4D + 14D ilkesi mutlaka uygulanmalidir.
Kilavuzlar (Mesnetler)asagidaki sekilde simiflandinilabilir.

Boru Yataklar: / Pipe Alignment Guides

of expansion joints may absorb big amounts of expansions. Especially the
assemblies consisting of more than one lateral expansion joints are the
most effective ones to absorb big amounts of expansions.

3- ANGULAR EXPANSION JOINTS

Angular expansion joints are the specific ones, absorbing the thermal ex-
pansion of the pipeline by transforming them to angular movements in a
plane vertical to the axis. They may absorb the movements in one or more
directions (in a plane vertical to the axis of the pipe). The assemblies con-
sisting of two or more lateral expansion joints may absorb big amounts of
expansions.

ALIGNMENT (GUIDES) AND ANCHORS
ALIGNMENT (GUIDES):

Axial expansion joints are not provided with attachments to restrain pres-
sure thrust, such as limit rods or hinges. Therefore the over-extension and
distortion of expansion joints can be prevented by alignment guides under
all kinds of operating conditions in a correctly designed piping system.
They allow the axial movement of the pipes. The Pipe Guide Spacing Chart
should be used to determine the distance between guides. For the first guide
next to the expansion joint the 4D + 14D principle should be used.

Guides can be classified as follows:

o o ol

Tip. 1/ Type. 1 Tip.2/ Type.2

Sabit Mesnetler : Bu Tip mesnetler, izerilerine binen kuvvetlere direng gdster-
diklerinden dolayr boru hattindaki en onemli noktalardir.

Ara Mesnetler : Ara mesnetler basinain itme kuvvetine kargi direng gosteremez.
Bu mesnetler, korigin yay direncine ve siirtinme kuvvetine kargt koymalidir.

Boru Yataklari : Boru yataklari, kompansator hareketlerinin dizgin bir
bigimde hizalanmasi saglar ve boru hattinin egilip biskiilmesini engellerler. B
sebeple, sistemin en dnemli parcalarindan biridir.

EKSENEL KOMPANSATOR UYGULAMALARI

SEKIL 1 - Bir eksenel kompansatdriin en basit ve temel uygulamasidir. Kuru-
lum da dikkat edilmesi gereken siralama asagidaki gibi olmalidir.

1. Sabit mesnetlerin arasina sadece bir eksenel kompansatdr yerletirilir.

Tip. 3/ Type. 3

MA = Ana Sabit Nokta /
Main Anchor

IA = Ara Mesnet /
Intermediate Anchor

Main Anchors: These types of anchors are the most important ones in the
pipeline, because they resist the forces acting upon them.

Intermediate Anchors: Intermediate anchors do not resist the pressure
thrust. However this type of anchors withstands spring resistance of the
bellows as well as the frictional forces.

Pipe Guides: Pipe guides provide the proper alignment of the expansion
joint movements and prevent the bowing and buckling of the pipeline. Hence
they are one of the most important components of the system.

AXIAL EXPANSION JOINT APPLICATIONS

FIGURE I: This figure shows the simplest and most basic application of
an axial expansion joint. The sequence of installation steps to pay atten-
tion to follows:

1. Only one expansion joint may be installed between two main an-
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Boru hattina sabit mesnetler yerletirilir.
Bir sabit noktanin yakinina eksenel kompansatar yerlegtirilir.
Eksenel Kompansatériin 4 boru capi uzagina ilk boru yatag yerlegtirilir.

ikini boru yatag,ilkinden 14 boru ¢api uzakliga yerlegtirilir.

Diger boru yataklari arasindaki mesafe EJMA kilavuzlar arasi mesafe
tablosuna gore yerlegtirilir.

SEKIL 2 : Boru sistemini iig ayri bolime ayirmak icin uygun olan sistem,bu
sekilde gorildiigi gibi tesisata T parcasi ekleyerek mimkiindiir.T noktasinda
ayrlan hat,ana boru hattindaki isil genlesmenin etkilerinden arindirilmigtir.
Sekildeki gibi aynlma noktasindaki mesnedin sabit mesnet olmasi gerekmek-
tedir.Sabit mesnet uygulama nedeni ikincil hatta olugan basing itme kuvvetini
dengelemektir.Diger yataklarin montaji sekildeki gibi yapiimalidir.

Kompansatdr / Expansion Joint

0 vement
- Harekef / M o

G1

MA = Ana Sabit Nokta / Main Anchor
G = Kayar Mesnet / Guide .
SEKIL.2 / FIGURE.2

MA

SEKIL 3 - Bu sekilde goriildiigi gibi boru hath daha kiigiik bolimlere aynlmighr.
Bunun nedeni sabit mesnetler arasindaki 151l genlegmenin,eksenel kompan-
satoriin genlesme kapasitesinin stiinde olmasidir.iki eksenel kompansator
arasina bir ara mesnet yerlegtirilerek en iyi @gzim bulunmustur.Basinan itme
kuvveti baglanti noktasinda birbirini dengeleyeceklerdir.Cinkii her iki kom-
pansatdrinde etki alanlari birbirine eittir.Diger yataklarin montaijr sekildeki
gibi yapiimalidir.

Kompansatdr / Expansion Joint

G1

—a

G2 MA

[

IA gveme”
Horeke!/ L
G2
ent
ket / Movém
Hare MA = Ana Sabit Nokta / Main Anchor
IA = Ara Sabit Nokta / Intermediate Anchor

G = Kayar Mesnet / Guide

SEKIL 3 / FIGURE.3

SEKIL 4 - Eger boru hattinda rediiksiyon varsa farkli caplarda iki ayri ekse-
nel kompansatér kullamilacak demektir.Bu durumda basinan itme kuvveti iki
tarafta ayn olmayacaktir.Bunu dengeleyebilmek igin her iki captaki eksenel
kompansatorii ayiran mesnetin sabit mesnet olmasi gerekmektedir.Diger
yataklarin montaji sekildeki gibi yapiimahidir.

MA

YANAL KOMPANSATOR UYGULAMALARI

SEKIL 1 : Sekilde goriildiigii gibi,yanal kempansatorlerde baglanti qubuklan
kullamilarak basincin itme kuvvetinin dengelenmesi saglanmig ve sabit mesnet
yerine ara mesnet kullamlmighr.Diizlemsel boru yataklar kullamlarak diisey
boru kolundaki 1sil genlesmenin,yatay boru hattina dogal bir esneklik olarak
yansimasi saglanmigtir.

SEKIL 2 - Sekilde gorildiigi gibi,boru hattindaki isil genlesmenin biiyikligi
tek korikli yanal kompansatorin kullanimini mismkin kilmamaktadir.Bu

14

Klavuzlar arasi mesafe tablosuna bakiniz.
See. Intermediate Guide Spacing Table
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N

G

MA

G1 G2

MA = Ana Sabit Nokta / Main Anchor
G = Kayar Mesnet / Guide

MA SEKIL.1 / FIGURE.]
chors.
2. Main anchors are located in the direction of pipeline.

3. Anexpansion joint is located next to each main anchor.

4. The first pipe alignment guide is located within the distance of 4
pipe diameters next to the axial expansion joint.

5. Thesecond pipe alignment guide is located within the distance of 14
pipe diameters next to the first pipe alignment guide.

6. The distances between the other pipe alignment guides to be locat-

ed are determined daccording to the Pipe Guide Spacing Chart by
EJMA (Expansion Joint Manufacturers Association).

FIGURE 2: This installation being proper to divide the pipe system into
three sections is applicable when we add a “T”-part to it. The section
branched at this “T”-point is isolated from the effects of the thermal ex-
pansion present in the main pipe line. A main anchor has to be installed at
the branching point as shown at the figure. The reason of applying a main
anchor at this point is to absorb the pressure thrust of the branch line.
The other pipe alignment guides should be installed as shown in the figure.

FIGURE 3: The pipeline is divided into smaller sections as shown in the
figure. The reason for that resides in the fact that the thermal expansion
exceeds the capacity of the axial expansion joint between main anchors.
In this case the best solution is achieved by locating an intermediate an-
chor between the two axial expansion joints. Pressure thrust at this junc-
ture is compensated, because the effective areas of each of the expansion
joints are equal. The other pipe alignment guides should be installed as
shown in the figure.

FIGURE 4: If the pipeline contains a reducer, then two separate axial
expansion joints of different pipe diameters have to be used. In this case
the pressure thrusts on both sides of the reducer are no longer equal. To
withstand them the anchor separating the axial expansion joints of dif-
ferent pipe diameters must be a main anchor. The other pipe alignment
guides should be installed as shown in the figure.

Kompansatdr / Expansion Joint

MA G2

W
ent

MA = Ana Sabit Nokta / Main Anchor
R = Rediiksiyon / Reduction
G = Kayar Mesnet / Guide

SEKIL 4 / FIGURE 4

w
ent

LATERAL EXPANSION JOINT APPLICATIONS

FIGURE I: As depicted in the figure, pressure thrust is compensated by
using limit rods installed at lateral expansion joints and intermediate
anchors are used instead of main anchors. A planer pipe guide is used
providing the thermal expansion in the vertical pipe leg to be taken as
natural flexibility in the horizontal pipe run.

FIGURE 2: As depicted in the figure, the big amount of the thermal ex-
pansion in the pipeline precludes the usage of single-bellow lateral expan-



Dénen Donanim /
Rotary Device

Kompansatdr / Expansion Joint

PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide

SEKIL.1 / FIGURE.]
durumlarda gift korikli yanal kompansator kullamlarak genlesmeyi absorbe

etmek miimkindiir.Genellikle tiirbiinleri,pompalari,kompresorleri korumak
igin kullanihirlar.

K
Ureket MO"Cmem

SEKIL 3 : Sekilde goriildigi gibigift korikli yanal kompansatorler diisey
boru hattina yerlegtirilerek,yatay boru hattindaki eksenel hareketin kdrikler
tarafindan absorbe edilmesi saglanmighr.Bu gibi durumlarda,iki kérik
arasindaki mesafenin mimkin olan azami miktarda olmasi en iyi ¢6zimdir.
Bu sekilde uygulandiginda donamimlara etki eden sapma kuvvetlerinin kiicil-
tilmesi saglanmig olur.

Har

%m

Kompansatdr / Expansion Joint

PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

SEKIL 3 / FIGURE 3
ACISAL KOMPANSATOR UYGULAMALARI

SEKIL 1 : Sekilde goriildiigii gibi,mafsalli kompansatorler kullanilarak yatay
ve dijsey hatlarda olugan 151l genlegmenin absorbe edilmesi saglanmigtir.Bu tip
hatlara kompansatdr yerlegtirilirken sunlara dikkat edilmesi gerekir.

1. L1 ve L2 mesafeleri mimkiin oldugunca uzun tutulmahdir.

2. L3 mesafesi mimkiin oldugunca kisa tutulmalidir.
Kompansatorlere ve mesnetlere etki eden siirtinme ve sapma kuvvetlerinin
kiigik olmasi igin,mafsallarin basinan itme kuvvetini ve kompansator

arasindaki boru agirhgini dengeleyecek bicimde dizayn edilmesi gerekmek-
tedir.

SEKIL 2 : Sekilde goriildigii gibi,mafsalli kompansatorler “Z" seklindeki bir
boru hattina yerlegtirilerek biiyik orandaki 1sil genlesmeleri absorbe edebil-
irler.Bu tip hatlara kompansator yerlegtirilirken sunlara dikkat etmek gerekir.

1. L1 mesafesi miimkiin oldugunca uzun tutulmalidir.

2. L2 mesafesi miimkiin oldugunca kisa tutulmalidir.
Diizlemsel boru yataklar,disey boru hattindaki 1sil  genlesmenin,uzun
yatay boru hathinin dogal esnekligince absorbe edilmesini saglamalidir.

Mafsallar kullanilarak basinan itme kuvveti dengelenir ve ara mesnetlerin
kullaniimasina olanak saglanir.

SEKIL 3 : Sekilde goriildiigii gibi,ara mesnet “U" donisiine yerlegtirilerek boru

sion joints. In these instances it is possible to absorb the expansion by
using double-bellowed lateral expansion joints. This type of assemblies is
mainly used to protect turbines, pumps or compressors.

Kompansatdr / Expansion Joint

N
Ureke”
MO\)& PG = Kilavuz /
Meng Pipe Guide
PG 1A = Ara Sabit Nokta /
Intermediate Anchor

SEKIL.2 / FIGURE2

FIGURE 3: As depicted in the figure, axial movement at the horizontal
pipe run is provided to be absorbed by the bellows by installing double-
bellowed lateral expansion joints on the vertical pipe leg. Incases like this,
keeping the distance between two bellows as long as possible is the best
solution. Installation of the expansion joint as described above results in
low offset forces on adjacent equipments.

ANGULAR EXPANSION JOINT APPLICATIONS

FIGURE I: As it can be seen in the figure, thermal expansion in both the
horizontal and vertical legs can be absorbed by using hinged expansion
joints. Following points should be taken into consideration by locating
expansion joints to such piping systems:

1. Thedistances L1 and L2 should be made the maximum possible,

2. The distance L3 should be made the minimum possible.

Inorder to keep offset and frictional forces affecting the expansion joints
and anchors small, the hinges should be designed in the way to compen-

PG = Kilavuz /
Pipe Guide

1A = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide

SEKIL.1/ FIGURE.I
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SEKIL.2/ FIGURE.2
hatti iki esit genlesen sisteme donigtirilmistir.”U" déndsine yerlegtirilen
dort adet mafsalli kompansatdrle uzun bir boru hattinda kullamilacak kom-
pansatdr sayisini azaltmak miimkiindir.Bu sayede sistemdeki basing dusiisii
minimumda tutulur ve boru desteklerinin sayisida azaltilmig olur.

SEKIL 4 - Sekilde goriildigi gibi,iki adet kardan mafsalli kompansator
kullanilarak “Z"déniigiine en uygun ¢oziim bulunmustur.Dissey boru hattindaki
isil genlegme,uzun yatay boru hatinin dogal esnekligi ile dengelenmis ve
yerlegtirilen kardan mafsalli kompansatérler, her iki dizlemdeki genlegmeye
izin verip sistemde olusan basing itki kuvvetini absorbe etmeleri saglanmigtir.
Kullanilan ara mesnetler kiigik sapma kuvvetlerini dengelerken dizlemsel

PG = Kilavuz /

Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

Sicak / Hot

Kompansator /
Expansion Joint

Sicak / Hot

SEKIL .4/ FIGURE 4

boru yataklari disey hareketin yoniini kontrol altinda tutmaktadir.

SEKIL 5 : Sekilde goriildiigii gibibazi boru hatlarinda yatay boru hattindaki
dogal esneklik,disey boru hattindaki 1sil genlesmeyi absorbe etmeye yet-
memektedir.Bu gibi durumlarda iki adet kardan mafsalli kompansatorle
birlikte bir adet de mafsalli kompansator kullanilmasi gerekmektedir.Bu tip
hatlara kompansator yerlegtirilirken sunlara dikkat etmek gerekir.

1. L1ve L2 mimkiin oldugunca uzun tutulmalidir.
2. L3 mimkiin oldugunca kisa tutulmalidir.

Ustteki yatay boru hattinda diizlemsel boru yatagi kullanilmali,alt yatay boru
hattinda ise standart bir boru yatagn kullaniimas gerekmektedir.
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sate the pressure thrust and weight of the pipe between the two expansion
joints.

FIGURE 2: As depicted in the figure, hinged expansion joints can be lo-
cated at a “Z"-formed piping system, in order to absorb big amounts of
expansions. Following points should be taken into consideration by lo-
cating expansion joints to such piping systems:

1. Thedistance L1 should be made the maximum possible,

2. Thedistance L2 should be made the minimum possible.

Planer pipe guides are used providing the thermal expansion in the verti-
cal pipe leg to be taken as natural flexibility in the horizontal pipe run.
The usage of hinges enables the compensation of pressure thrust and in-
stallation of intermediate anchors.

FIGURE 3: As it can be seen in the figure, an intermediate anchor is lo-
cated at the “U” bend dividing the pipe system into two equal expanding
pipe subsystems. The number of expansion joints in the long piping system
can be reduced by installing four hinged expansion joints in the "U” bend
of the system. In this way the pressure drop in the system is kept to a mini-
mum, and the number of pipe supports can be reduced.

SEKIL .3/ FIGURE 3

/ Kompansator /
| Expansion Joint

PG = Kilavuz /
Pipe Guide

1A = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide
FIGURE 4: As depicted in the figure, the most appropriate design for a
“Zoffset is found to be the one with two gimbal expansion joints. The
thermal expansion in the vertical pipe leg is compensated with the natu-
PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide

Kompansator /
L1 Expansion Joint
v

:
:

N ~—Sicak / Hot

SEKIL 5/ FIGURE.5



BASINC DENGELIi KOMPANSATORLER

Basing Dengeli Kompansatdrler,boru hattinda akig yoniiniin degistigi yerlerde
kullanilarak,basinain itme kuvvetini dengeler ve eksenel,yanal hareketleri ab-
sorbe ederler.

SEKIL 1 : Sekil de goriildiigii gibi, "A” ile belirtilen krige uygulanan
basingayni hattaki “B” korigi ile dengelenlenmistir.Boru igindeki basincin
kompansatére uyguladigi kuwvet,B korigi tarafindaki kapal kisma (C)
baglanan baglanti buklar (D) sayesinde uygulanan ters yondeki kuvvet
tarafindan dengelenir.Basing Dengeli Kompansatarler genellikle tiirbinler v.b.
sistemlerde kullanilirlar. Yiiksek basingli ve biyiik apl kompansatérlerdeki
basinan olugturdugu kuvvetde oldukea biiyik oldugundan bu kompansatdrler
bunu dengelemek iin iyi bir ¢ozimdir.

———
——
——

Lot

i)
=)

Donanim / Equipment
SEKIL.1/ FIGURE.

SEKIL 2 : Sekilde gérildiigii gibi,Dengeleme Koriigiinin Efektif Alani(
DKEA),diger iki kiiiik korigiin efektif alaninin { KKEA ) iki kat bisyikliktedir.
Bu tip basing dengeli kompansatdrlerde, kiigik korikler sikisirken bisyik korik
genigler.Boylece kompansatdriin i¢ basinai sabit kalir.

SEKIL 3 : Sekilde goriildiigii gibi basing dengeli kompansator ara mesnet ile
donanim arasina yerlegtirilerek bu ikisi arasinda olusacak 1sil genlesmenin
absorbe edilmesi saglanmighir Sistemdeki eksenel hareket “A” korigini
sikistirirken,igteki basing baglanti qubuklan sayesinde “B” koriginii agar ve
dengelenme saglanir.

SEKIL 4 : Sekilde gorildigi gibibasing dengeli kompansatorler eksenel
IA = Ara Sabit Nokta /

Intermediate Anchor

Basing dengeli Kompansator /
Pressure balanced
expansion joint

Donanim /
Equipment

SEKIL 3/ Figure3

ral flexibility in the horizontal pipe run. The installed gimbal expansion
joints admit expansion in both of the planes, while absorbing the pressure
thrust. Intermediate anchors are used to absorb the low offset forces, at
the same time the planer pipe guides controls the direction of the vertical
movement.

FIGURE 5: As it can be seen in the figure, in some piping systems the
natural flexibility of the horizontal pipe leg is insufficient to absorb the
thermal expansion in the vertical pipe leg. In these cases two gimbal ex-
pansion joints have to be used in conjunction with a hinged expansion
joint. Following points should be taken into consideration by locating
expansion joints to such piping systems:

1. Thedistances L1 and L2 should be made the maximum possible,

2. The distance L3 should be made the minimum possible.

A planer pipe guide should be used on the upper horizontal pipe leg, while
a regular pipe guide is used on the lower horizontal pipe leg.

PRESSURE BALANCED EXPANSION JOINTS

Pressure balanced expansion joints are used in the piping systems where
the flow direction occurs to change counteracting the pressure thrust and
absorbing axial and lateral movements.

FIGURE I: As depicted in the figure, the pressure acting on the bellow
"A” is absorbed by the bellow “B” on the same axial line. The pressure
thrust applied by the internal pressure of the pipe to the expansion joint
is balanced by an equal and opposite directed force transmitted by limit
rods (D) connected to the blank end (C) at the side of the bellow “B”.
Pressure balanced expansion joints are used mainly at the systems like
turbines, etc.

This type of expansion joints is a good solution to balance the forces
caused by internal pressure thrust, because the forces caused by high
pressure and big diameter expansion joints are also strong.

d (S

Kiigiik koriklerin efektif alani /
Small bellows ffective area

|

DKEA=2 KKEA

BN

/
KKEA

Kiigik kériklerin efektif alam /
Small bellows effective area

SEKIL.2/ Figure2

FIGURE 2: As it can be seen in the figure, Effective Area of the Balancing
Bellows (EABB) is twice that of the Effective Area of the other two Small
Bellows (EASB). At this type of pressure balanced expansion joints as the
small bellows are compressed, the balancing bellow is extended. Thus the
internal pressure of the expansion joint remains unchanged.

FIGURE 3: As depicted in the figure, pressure balanced expansion joints
are placed between the intermediate anchor and the equipment, thus the
thermal expansion occurring there can be absorbed. The axial movement
at the system compresses the bellow (A). At the same time, internal pres-
sure acting through limit bars elongates the bellows (B) providing a bal-
anced system.

FIGURE 4: As it can be seen in the figure, pressure balanced expansion
joints can absorb lateral and axial movements. Intermediate anchors and
pipe alignment guides should be installed as shown in the figure. Here, the
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hareketleri absorbe ederken yanal hateketleride absorbe edebilirler.Ara
mesnet ile boru yataklan sekildeki gibi yerlegtirilmelidir.Buradaki “A" korigi
hattaki eksenel ve yanal hareketi absorbe edebilecek kapasitededir.”B"
kériginiin yapmasi gereken yatay hattaki eksenel hareketin dengelenmesidir.

»
»

Yanal Hareket /
Lateral movement

IA = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /

Donanim /
Guide

Equipment
SEKIL 4/ Figure4

KOMPANSATOR SECIMI

(Eksenel kompansatédler igin)

NOMINAL BASINC : Cesitli normlarda nominal basing tanimi olarak 20 °C
referans alinarak normal ¢alisma sartlarinda uygulanabileek max. Calisma
basina olarak verilmektedir. Daha yiiksek sicakliklar s6z konusu oldugunda
misaade edilebilen calisma basina azalmaktadir. Bu azalma yandaki tabloda
belirtilen bir (Ap) faktori vasitasiyla hesaplanabilir. Maximum ¢alisma
basinani belirlerken sistemdeki diger yisklenmelerin de goz 6niine alinmasi
gerekmektedir.

Py=Pw / AP
PN=Nominal Basing

PW=Maximum Calisma Basinci

AP=Slcakllk Faktorii (Tablo)

bellow “A” has the required capacity to absorb both the axial and lateral
movements. The bellow "B” needs only to absorb the axial movement at
the horizontal pipe run.

Harg

'%‘t

IA

Basing dengeli Kompansator /
Pressure balanced
expansion joint

SELECTION OF EXPANSION JOINTS
(For axial compensators)

NOMINAL PRESSURE : In various form in 20 °C is assigned ds refer-
ance and given as the maximum pressure applicable in normal working
conditions. The allowed working pressure decreases as the temperature
increases. The decrement can be calculated by an (AP) factor provied in
the table. Other loads should be considered while determinig the maxi-
mum working pressure.

PN= PW /AP

PN=Nominal Pressure
PW=Maximum Working Pressure

AP=Temperature Factor (Table)

Sicakhiga bagh Ap ve Af disiom faktérleri tablosu / Ap and Af gradient factors depending on temperature table

20 1,00 1,00 1,00 1,00
100 0,90 0,90 1,00 1,00
150 0,85 085 095 0,95
200 0,80 0,80 090 0,90
250 075 075 0,84 0,87
300 0,60 0,67 0,80 085
350 0,52 0,64 074 083
400 042 0,61 0,70 0,80
450 - 0,59 0,77
500 - 0,57 075
550 - 055 - - 072
600 - 0,50 033 - 070 -
700 0,15 - - 0,68
800 0,07 - - 0,67
900 0,03 - - 0,65
1000 0,015 - - 0,60
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BORU GENLESMESi : Bir kompansatoriin en onemli karekteristigi  iste-
nilen genlesme miktaridir. Borulama sisteminin dizayn sirasinda sistem
cesitli genlesme bélimlerine aynlmaktadir. Bu bdlimlerin uzunluklan ve
kullanilan boru malzemelerine bagl olarak termal genlesmesi tesbit edilme-
ktedir. Burada en dnemli nokta sistemin evre kosullari da dikkate alinarak
ulagabilecegi maximum sicaklik, minimum sicaklik, referans sicakhigi ve
montaj sicakligidir. Tablolar bélimiindeki isil genlesme tablosunda boru mal-
zemesine gore 1sil genlesme miktarlari belirtilmektedir. Kompansatdrlerin
genlesme miktarlari 20 °C referans alinarak tam strok ta 1000 devir 6mriine
gore standartlaghnimighr. 20 °C izerindeki A_f sicaklik faktdri goz Gniine
alinmalidir.(Tablo)

Ag= Ay / A
AKzKompasant(’jr Genlesme Miktari
Ab=Boru Genlesme Miktar1

Af=Slcakllk Faktorii

MONTAJ VE ONGERGI : Kompansatdrlerin montaiji sirasinda mutlaka ongergili
olarak baglanmasi gerekir. Ongergi miktari montaj sicakligi da goz Gniinde
bulundurularak hesaplanmalidir ve kompansatdriin serbest boyuna eklenerek
sistemde montaj igin birakilacak mesafe bulunmalidir.

Ongergi / Pre-tension

PIPE EXPANSION : The most important characteristic of an expan-
sion joint is the required expansion amount. The system is divided into
various expansion sections ds the piping system is designed. The thermal
expansion must be determined acc. to length of the said sections and the
material used for the pipe. The most important point is the system’s
minimum temperature, maximum temperdture, reference temperature
and mounting temperature considering the environmental facts. Ther-
mal expansion table in the table section indicates the thermal expansion
amount depending on the pipe material. Expansion amount of expansion
joints are standardized as 1000 cycles life time in full stroke with a refer-
ence of 20 °C A_f temperature factor should be considered over 20 °C.

(Table)
AK= Ab /Af
AK=Expansion Joint Expansion Amount

Ab=Pipe Expansion Amount

Aszemperature Factor

MOUNTING AND PRE-TENSION : The expansion joints always must
be mounted with pre-tension. The amount of pre-tension must be calcu-
lated considering the mounting temperature and a distance must remain
in order to leave mounting space by adding the free length of the expan-

sion joint.

(&) (6 o) /L (6 o) (@ o)
\&__© e _© éé e _© CHl)
L Kayar Mesnet / Guide . Kayar Mesnet / Guide
Kompansator / Kompansator /
Expansion Joint Expansion Joint

Minimum sicaklik=-10 °C

Maximum sicaklik= 93 °C

Sabit noktalar arasi fark= 20 °C

Isletme basinci= 2 bar

Sicaklik farki= 103 °C

Boru agirligi (tablolar bélimi) -10 °C de -10 mm. biiziilme
93°C de 25 mm. genlesme

Ay =A -A = 25-(-10)= 35 mm.

Xmax ~ Xmin
Tmax=ATmax ) A'I‘min=93_(_10)=103 °C
PN= PW/AP
103 °C igin Dusiim faktorleri tablosundan AP=0,9 ve
PN=2,2 bar
AK= Ab/Af Diistim faktorleri tablosundan Af=1
AK=AX = Ab AK= Ab/Af

Ongergi miktar1 P icin asagidaki formiilii kullanin.

P=AX/2 + AE/4 AE=Kompansat6r etiket degeri

AE=4-0 mm.olsun.

P=35/2 + 40/4 =27,5mm

Minimum temperature=-10 °C
Maximum temperature= 93 °C
Difference between fixed points= 20 °C
Operation pressure= 2 bar
Temperature difference = 103 °C

Pipe Weight (sec table section) At -10°C
At 93°C 25 mm. expansion

-10 mm. compression

AX :AXmax " BXmin~ 25-(-10)= 35 mm.
ATmaX:ATmax . ATmin:93'('10)=103 °C
PN: PW/AP

From the gradient factor table 103 °C AP=O,9 and PN=2,2 bar

A= Dy /A¢ Fromthegradient factor table Af=1

A=A

gk=Ax =4

b Ak= Ap/Af
For pretension amount P, use the following formula.
P=Ay/2 + Ap/4  Ag=Expansionjoint label value as mm.

Ap=40 mm. (for example)

P=35/2 + 40/4 =27,5mm
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KOMPANSATORLER ICIN MONTAJ VE APPLICATIONS and CALCULATIONS for

HESAPLAMA ORNEKLERI EXPANSION JOINTS
G G G G G M A
a8 (a78) o) o) [y 2
N — S —— §
D) o o s e 8 o s o & '
L3 L3 L3 L3

SABIT NOKTALAR : Boru sistemi icerisinde olugturulan genlesme bélimlerini  FIXED POINTS : Are points which seperateand isolate expansion sec-
birbirinden ayiran ve izole eden noktalardir. En basit tarifi ile boru bolimi  tions constituted on the pipe system. In simple words, they are junction
icinde olusan yiikleri tagiyan baglama noktasidir. Cesitli sekillerde yapilabilir, P Omts_Wthh carry th;{ emerging loads‘ on the pipe 51““3”' It}fa” be que
ancak yerinin secimi kompansatdrin calismasi agsindan biyik dnem tagir. Z}:ﬁ!gﬁﬁgj}; ﬁt Ofgatznolvse\r’%z eﬁ&gi’gf?ﬂ?ﬁ”g’; ¢ operation
Sabit noktaya gelen yikler 6rnekteki gibidir ; ’ ’

MA (Sabit nokta ) MA (Fixed Point-Main anchor )

G (Kayar Mesnet) G (Sliding Support-Guide )

L1=4.D L1=4.D

L2 =14.D D= Cap [2-14.D D =Diameter

L3 =Is1l genlesme tablosuna bakiniz. L3 =See Thermal Expansion Table
FMA:Fi+Fy+FS+Fd (kg) FMA:Fi+Fy+Fs+Fd (kg)

Fyy 5 =Sabit Nokta Yiiki FyaLoad of fixed point

F.=Load arrising from internal pressure

F=P . A Pw-Working Pressure (kg/mm2)

Fi=ig basinctan dolayi olusan yiik
F.=P .A

1 w

-Pj i 2
P, =Galisma Basinci (kg/mm?) A=Pipe internal Cross Section Area (mmz2)
Fy=Force arrising from bellow swing

Fy-Cy Ax/2
C=Bellow Axial Springrate (kg/mm)

A=Boru i¢ kesit alan1 (mm?2 )
Fy=K6ri’1gijn i¢ yaylanmasindan olusan kuvvet

F =C. Ax/2
y oy

X=Max Movement Amount (mm
C=Koriik Eksenel Yaysabiti (kg/mm) ( )

X=Max Genlesme Miktar1 (mm) Fs=Sliding Support Friction Load

F_=Kayar Mesnet Sirtinme Yiikii Fs-M.G.L

F=M.G.L M=Friction Coefficient
M=Sirtiinme Katsayisi G=Pipe Total Weight (kg/m)
G=Boru Toplam Agirlig1 (kg/m) L-Pipe nght(m)

L=Boru Uzunlugu (m)

F ~Centrifugal If the fixed in on the elbow

Fd= Sabit nokta dirsekte ise olusan merkez kag¢ kuvvet ytiki
Fq QA@V)/g sin 6/2

Fy= @QA@V2)/g sin 6/2

. A=Pipe Internal Cross section Area (m?)

A=Boru I¢ kesit alan1 (m?)

¢@=Akiskan Yogunlugu (kg/m?) ¢-Density Of Fluid (kg/ m;)

V=Akis Hizi (m/sn) V=Flow Velocity (m/sec)
g=Yercekim fvmesi (m/sn?) g=Gravity Acceleration (m/sec?)
6=Dirsek Agis1 8-Elbow Angle
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YANAL VE ACISAL KOM?ANSA'I'&R.LER iciN CALCULATION AND ASSEMBLY SAMPLES FOR
HESAPLAMA VE MONTAJ ORNEKLERI LATERAL AND ANGULAR TYPES OF EXPAN-
SION JOINTS

49
A2
@ ©
@ ©
L3
/
/
/
, L1
/
/
h
) B
(6 o |
*Vé_> F
® ©
A2
3L1
A =A1+A2 A =A1+A2
wl =w2=A/L1.180/1 wl =w2=A/L1.180/m
h =(Atanl) /2 h =(Atanl) /2
F o =(M+Ma).2000/L1 F  =(Mf+Ma).2000/L1
L3 =Miimkiin oldugu kadar kisa tutulmal L3 =Should be kept as short as possible
w  =Kayma agisi (Dere'ce) ®  =Sliding Angle(Degree)
A =Boru Genlesﬂme Miktari (mm). A =Pipe Expansion Amount (mm)
M :Kompansat9r toplam momentl (kg/mm). M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansator toplam siirtinme momenti Mf =Expansion Joint Total Friction Moment (kg/
(kg/mm) | mm)
Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment (kg/
(kg/mm) _ . mm)
F =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
40 L3
Al
F (e o bl
0 N — ‘ TR
iFl @
1 A3
@ @ iFl
\ T | o) F
FUUOU ) /
A2
L3 L2 40
A =A1+A2 A =A1+A2
wl =w2=A/L1.180/n wl =w2=A/L1.180/m
w2 =(A.(8.L3+A)+4.L1.A3)/(4.L1.L2).180/m w2 = (A(8.L3+A)+4.L1.A3)/(4.L1.L2).180/x
w3 =wl+w2 w3 =wl+w2
L3 =Mimkin oldugu kadar kisa tutulmal L3 =Should be kept as short as possible
M =Mf+ Ma M  =Mf+ Ma
F  =(M1+M3).1000/L1 F = (M1+M3).1000/L1

21



F1  =(M2+Ms3).1000/L2 F1  =(M2+M3).1000/L2
o  =Kayma acis1 (Derece) w  =Sliding Angle(Degree)
A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)
M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansator toplam stirtlinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)
Ma =Kompansator toplam acisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)
F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
F ) (e o) F
C O A2
A1
L3 L3
A =A1+A2 A =A1+A2
wl =w2=A/L1.180/m wl =w2=A/L1.180/n
w2 =wl/2 w2 =wl/2
L3 =Mimkiin oldugu kadar kisa tutulmal L3 =Should be kept as short as possible
M  =Mf+ Ma M  =Mf+ Ma
F  =(M1+M2).1000/L1 F =(M1+M2).1000/L1
o =Kayma acis1 (Derece) o  =Sliding Angle(Degree)
A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)
M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansator toplam stirtlinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)
Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)
F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
L2 49
A2
e F2
s 0
w1l = (A1L3+A2.L2)/(L1.L2).180/m w1 = (A1.L3+A2.L2)/(L1.L2).180/m
w2 =A/L1.180/m w2 =A/L1.180/m
w3 =wl+w?2 w3 =wltw?2
L3 =Mimkiin oldugu kadar kisa tutulmali L3 =Should be kept as short as possible
M  =Mf+ Ma M =Mf+ Ma

22



F1  =(M2+Mgq).1000/L2 F1 =(M2+Mq).1000/L2

F2  =(M1+M3).1000)/L1 F2 =(M1+M3).1000)/L1

Mq =M3+(F2.L3)/1000 Mq =M3+(F2.L3)/1000

w =Kayma acis1 (Derece) W =Sliding Angle(Degree)

A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)

M  =Kompansator toplam momenti (kg/mm) M =Expansion Joint Total Moment(kg/mm)

Mf =Kompansator toplam siirtinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)

Ma =Kompansator toplam ac¢isal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)

F  =Sistem reaksiyon kuvveti (kg) F =System Reaction Force(kg)

X

A =V(A124A22) A =V(A124A22)

wl =A3/L2.180/m wl =A3/L2.180/m

w2 = (A3.L3+A.L2)/(L1.L2).180/m w2 = (A3.L3+A.L2)/(L1.L2).180/m

w2 =w3twl w2 =w3twl

L3 =Mimkin oldugu kadar kisa tutulmal L3 =Mimkiin oldugu kadar kisa tutulmal

M  =Mf+ Ma M =Mf+ Ma

F1  =(Mx1+Mx2).1000/L1 F1  =(Mx1+Mx2).1000/L1

F2  =(Mz1+Mz2).1000/L1 F2  =(Mz1+Mz2).1000/L1

F3  =(Mz3+Mq).1000/L2 F3  =(Mz3+Mq).1000/L2

Mq =Mz2+(F2.L3)/1000 Mq =Mz2+(F2.L3)/1000

w =Kayma agis1 (Derece) o  =Sliding Angle(Degree)

A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)

M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)

Mf =Kompansator toplam siirtinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)

Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)

F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
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K OMPANSATOR TIPLERI

EKSENEL TIiPLER

TiP KRS-11 / Déner flangh
TiP KRS-12 / Sabit flangl

TiP KRS-13 / Kaynak boyunlu
TiP KRS-14 / Distan basingli
TiP KRS-15 / Merkezi Isitma

KRS-11

YANAL TIiPLER

TiP KRS-21 / Déner flang Limitrotly

TiP KRS-22 / Kaynak boyun Limitrotly

TiP KRS-23 / Universal flangh Limitrotlu

TiP KRS-24 / Universal Kaynak boyun Limitrotlu
TiP KRS-25 / Universal Kaynak boyun Mafsalli
TiP KRS-26 / Universal Flangh Limitrotly

\ 4 o

KRS-21 KRS-22
ACISAL TIPLER

TiP KRS-31 / Flansh Mafsall

TiP KRS-32 / Flangh Kardan-Mafsalli

TiP KRS-33 / Universal flangli Limitrotlu

TiP KRS-34 / Universal Kaynak boyun Limitrotlu

KRS-21 KRS-22
TURKIYE STANDART TiPLERI

TiP KRS-1/ Dénerflangh

TiP KRS-2 / Sabitflangl

TiP KRS-3 / Kaynakboyunlu
TiP KRS-4 / Digtanbasingl

TiP KRS-5 / Kauguk

TiP KRS-6 / Boru Kompansator

{ .“\ A

g

KRS-1

EXPANSION JOINT TYPES

AXIAL TYPES

TYPE KRS-11/ Rotating Flanged
TYPE KRS-12/ Fixed Flanged
TYPE KRS-13/ Welding Ends
TYPE KRS-14/ External Pressure
TYPE KRS-15/ District Heating

v

KRS-13 KRS-14 KRS-15

LATERAL TYPES

TYPE KRS-21/ Rotating Flanged With Tie-Rods

TYPE KRS-22/ Welding Ended With Tie-Rods

TYPE KRS-23/ Universal Flanged With Tie-Rods

TYPE KRS-24/ Universal Welding Ends With Tie-Rods
TYPE KRS-25/ Universal Hinged Type With Welding End
TYPE KRS-26/ Universal Hinged Type With Flange

ANGULAR TYPES

TYPE KRS-31/ Hinged Type With Flange

TYPE KRS-32/ Cardan-Hinged Type With Flange
TYPE KRS-33/ Hinged Type With Welding End

TYPE KRS-34/ Cardan-Hinged Type With Welding End

KRS-23 KRS-24
TURKEY STANDARD TYPES

TYPE KRS-1/ Rotating Flanged
TYPE KRS-2/ Fixed Flanged
TYPE KRS-3/Welding Ends
TYPE KRS-4/ External Pressure
TYPE KRS-5/ Rubber

TYPE KRS-6/ Heat Compensator

- T
N »

KRS-4 KRS-5 KRS-6



AR

EKSENEL KOMPANSATORLER

A " 2

s b \
3 \ N N
N \ =

P KRS-1

DN 25 — DN 250

DFL / DF / PN 16 30-60 mm hareket
Doner Flansh Laynerli ve Laynersiz

AXIAL EXPANSION JOINTS
P KRS-1
DN 25 - DN 250

DFL / DF / PN 16 30-60 mm movement
Rotating Flanges with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316t - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt 37-2 DIN 1.0038
Malzeme PN2,5/PN6/PN10/PN16
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve stii dlilerde
flanglar korozyona dayanikh dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi disirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 25BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde +950 Cye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions
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Movement Bellows Flange

Flange

Spring 8 Flange Approx.
Length Total effective Center to g Hole 5
- rate “Area IO thickness s Weight
?grf‘ll(:: Yay Korik Flang delik Flang Flang Yaklagik
f_/_ Sabiti Efektif Alani merkezi kalinhg delik adeti Agirhik
AX AX k ] Kg
mm N/mm mm mm kg
25 120 36 45 +10-20 25 12 115 85 16 4 14 1,30
32 120 44 53 +10-20 31 18 140 100 16 4 18 250
40 120 50 62 +10-20 39 24 150 110 16 4 18 340
120 +10-20 43 470
50 61 77 37 165 125 18 4 18
180 +20-40 45 6,10
120 +10-20 49 590
65 77 97 58 185 145 18 4 18
180 +20-40 55 6,40
120 +10-20 38 7,80
80 90 115 82 200 160 20 8 18
180 +20-40 25 8,60
120 +10-20 35 8,00
100 17 146 134 220 180 20 8 18
180 +20-40 22 9,10
120 +10-20 31 10,80
125 142 170 192 250 210 2 8 18
180 +20-40 2 12,10
130 +10-20 28 13,40
150 169 199 265 285 240 22 8 2
190 +20-40 17 15,90
140 +10-20 24 18,10
200 220 254 442 340 295 24 12 22
200 +20-40 15 22,10
140 +10-20 25 24,80
250 275 315 683 405 355 26 12 26
200 +20-40 14 29,80
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EKSENEL KOMPANSATORLER
" KRS-2
DN 25 - DN 250

SFL/ SF / PN 16 30-60 mm hareket
Sabit Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlSI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN 16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve stii dlilerde
flanglar korozyona dayanikh dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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P KRS-2

DN 25 — DN 250

SFL/ SF/ PN 10 30-60 mm movement
Fixed Flanges with & without liner

n T

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi disirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 16 BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

O karasus



Olculer / Dimensions
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L
Movement - Bellows Flange Flange
Total Sg;ltgg effective Center to t;m%i 5 Hole wgrﬁ'
+/- Area center quantity 9
?g:)le:ﬁl‘ Yay Koriik Flang delik Flang ZI:I:E Yaklagik
- Sabiti Efektif Alani merkezi kalinhg adefi Agirhik
AX AX KEA k Kg
mm mm kg
25 130 36 45 +10-20 25 12 115 85 16 4 14 1,30
32 130 4 53 +10-20 31 18 140 100 16 4 18 250
40 130 50 62 +10-20 39 24 150 110 16 4 18 340
130 +10-20 43 470
50 61 77 37 165 125 18 4 18
190 +20-40 45 6,10
130 +10-20 49 590
65 77 97 58 185 145 18 4 18
190 +20-40 55 6,40
130 +10-20 38 7,80
80 90 115 82 200 160 20 8 18
190 +20-40 25 8,60
130 +10-20 35 8,00
100 17 146 134 220 180 20 8 18
190 +20-40 2 9,10
130 +10-20 31 10,80
125 142 170 192 250 210 22 8 18
190 +20-40 A 12,10
140 +10-20 28 13,40
150 169 199 265 285 240 2 8 2
190 +20-40 17 15,90
150 +10-20 24 18,10
200 220 254 442 340 295 24 12 22
200 +20-40 15 22,10
150 +10-20 25 24,80
250 275 315 683 405 355 26 12 26
200 +20-40 14 29,80
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EKSENEL KOMPANSATORLER

P KRS-3

DN 25 — DN 250

KBL / KB / PN 16 30-60 mm hareket
Kaynak Boyunlu Laynerli ve Laynersiz

AXIAL EXPANSION jOlNTS
P KRS-3
DN 25 - DN 250

KBL / KB / PN 10 30-60 mm movement
Welding Ends with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 efc. v.s.

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt 37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jor corrosion protection.

30

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi disirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 16 BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Olculer / Dimensions

@Do

AN
D)D)

: (071773 Movement Spring Bellows effective : : Approx.
Dicney Diameter +/- Rate Area LU Weight
Dis Hareket Yay L . Boru Olgisii Yaklagik
Cap o +- Sabifi Koriik Efektif Alani Agirlk
DN @ Do AX AX KEA @Dxs Kg
0 mm mm N/mm mm Kg
25 160 45 +10-20 25 12 33,7x3,25 0,30
32 160 53 +10-20 31 13 424x325 0,40
40 160 62 +10-20 39 24 483x325 0,50
160 +10-20 43 0,60
50 77 37 60,3 x 3,65
260 +20-40 45 0,80
160 +10-20 49 0,80
65 97 58 76,1 x 3,65
260 +20-40 55 1,00
180 +10-20 38 1,10
80 115 82 88,9 x4,05
280 +20-40 25 1,40
180 +10-20 35 1,40
100 146 134 114,3x 4,50
280 +20-40 22 1,80
180 +10-20 31 2,30
125 170 192 139,7 x 4,85
280 +20-40 il 290
180 +10-20 28 3,30
150 199 265 165,1x 4,85
300 +20-40 17 420
200 +10-20 24 5,00
200 254 442 219,1x6,30
350 +20-40 15 6,30
250 +10-20 25 8,70
250 315 683 2730x6,30
390 +20-40 14 11,00
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EKSENEL KOMPANSATORLER
" KRS-4
DN 25 — DN 250

KB / SFDF / PN 10 30-60 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

P KRS-4

DN 25 - DN 250

KB / SFDF / PN 1@ 30-60 mm movement
External Pressure Welding Ends &
With Flanges

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim 6lgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines
DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinci / Design Pressure
Dizayn Sicakligi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi igin liitfen bize danigin.
For special requirements please consult us.

Flang tablolart icin litfen tablolar bolimine bakiniz.
Please see table pages for flange tables.

Boru dl¢ileri igin litfen tablolar bolimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindinar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

O karasus



Olculer / Dimensions
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Cap 8: ; Hu_'r_ellfei S(Yﬂﬁ Koriik Efekdif Alani Boru Olgisii Y:gllﬂﬂ(k
DN @ Do AX AX KEA @Dxs Kg
0 mm mm N/mm mm Kg
25 295 305 165 60,3x3,65 +5-25 19 12 337x325 20
32 295 305 165 76,1x3,65 +5-25 20 13 424x325 27
40 310 320 180 76,1 x3,65 +5-25 2 2 483x325 3.0
50 310 320 180 88,9x4,05 +5-25 22 37 60,3x3,65 39
65 320 330 190 114,3x45 +5-25 23 58 76,1x3,65 5.8
80 320 330 190 139,7 x4,85 +5-25 24 82 88,9x4,05 8.1
100 330 340 200 165,1x4,85 +5-25 37 134 114,3x4,50 1.0
125 330 340 200 194x5,0 +5-25 46 192 139,7 x4,85 144
150 340 350 210 219,1x6,0 +5-25 55 265 165,1x4,85 178
200 370 385 170 280x6,0 +5-25 102 442 219,1x6,30 259
250 390 405 190 355,6x6,0 +5-25 143 683 273,0x 6,30 36.9
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KAUGUK KOMPANSATORLER
" KRS-5

DN 32 - DN 700

DF/PN 16
Doéner Flansgh

KORUK OZELLIKLERI / BELLOW FEATURES

Material _ NEOPREN—NEOPRENE ( NBR )
Malzeme " EPIDYEM—EPIDIEM ( EPDM )
STANDART URETIM / STANDART PRODUCTION

Su, sicak su, sogutma suyu, buhar, asit v.b.
_ Uygulamalar igin.

' Water, hot water, cooling water, steam, acid
etc.

OZEL URETIM / SPECIAL PRODUCTION

Yag, tuzlu su, gaz, dogalgaz, fueloil, sikighrilmig
hava sistemleri, antifiriz, bilesik sogutma sistemleri
v.b. Gibi.

Oil, water with salt, gas, naturalgas, fueloil,
compressed air systems, antireeze, composite
cooling systems etc.

KORD BEZi / CORD COTTON

Material / Malzeme Naylon—Polyamid / Nylon—Polyamide
STANDART URETIM / STANDART PRODUCTION
Material _ DIN 2501 demir dokiim / Cast iron

Malzeme " RSt 37-2 karbon ¢elik /7 Carbon steel

OZEL URETIM / SPECIAL PRODUCTION

Material
Malzeme

EPIDYEM ( EPDM)
EPIDIEM (EPDM)

NEOPREN (NBR)
NEOPRENE (NBR)

_ Paslanmaz Celik 7 Stainless steel
" 150, BS, VG, SAE ANSI etc. v.s.

Standart irefim programimizda DN 32—DN 300 arasi élcilerde flanglar demir
dokiim olup DN 300 ve iistii dlcilerde karbon celikten imal edimektedir.

The flanges of beetwen DN 32-DN 300 sizes are cast iron on our

standart program. Above DN 300 and over sizes are carbon steel ( RSt
37-2).

UYGULAMA ALANLARI / APPLICATIONS

Pompa gkiglarindaki tiregimlerden olusan giiriltiyii dnlemek igin
For reducing vibration and noise on pomp ends

Isitma, havalandirma, klima ve benzer sistemlerde
All HVAC systems and similiar systems

Hava kompresdrlerinde / On air compresors
Termik santrallerde / On power stations
Tersanelerde / On ship-building industry
Kimyasal tesislerde / On chemical plants
Endstriyel fesislerde / On industrial plants

DIZAYN OZELLIKLERIi / DESIGN FEATURES

Dizayn Basinci / Design Pressure :PN16
Dizayn Sicakhii / Design Temperature ~ : 110 Cmax.
Patlama basina / Burst Pressure :45BAR (20()

OZEL NOT / SPECIAL NOTE

Uriinler fabrika hatalarina karsi 1yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklan +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindinar akigkanlar igin bize damigin.
Consult us for abrasive media applications.

34

RUBBER EXPANSION jOINTS
™ KRS-5
DN 32 - DN 700

DF/PN 16
With Rotating Flanges

COK AMACLI KULLANIM / MULTIFUNCTIONAL USAGE

KRS — 5 kaucuk kompansatérler eksenel, yanal ve agsal hareketleri absorbe
etme amagh da kullanilabilmektedir. Yandaki resimde KRS — 5 kauguk
kompansatorlerin ¢alisma esnasindaki bazi hareketleri gésterilmektedir. KRS
— 50 Kauguk kompansatorler boru hatlaninda vzunlamasina olarak meydana
gelen eksenel hareketleri , yiiksek basinglarda olusan yanal hareketleri, yetersiz
sekilde uygulanan sabit nokta uygulamalaninda olusan agisal hareketleri
verimli bir sekilde giderme ozelliklerine sahiptir. Dayanikl dizaymi ile
bircok uygulamada bagarih bir sekilde kullamimakta olan KRS — 50 kauguk
kompansatdrler kullanim amacina uygun sekilde dizayn edildiginde sistemdeki
hertiirli sikintiy1 gidererek, sorunsuz ¢alisma kogullar yaratir.

KRS - 5 Rubber Expansion Joints can be used for absorbing axial,
lateral and angular movements as well. The Picture on the left side that
shows some movements during operating. KRS—5 Rubber Expansion
Joints can use for absorbing longditudinal axial movements in pipe
lines, lateral movements in high pressure and angular movements in
defective pipe guide applications. Durable designed KRS—50 Rubber
Expansion Joints which use in succesful applications can solve problems,
If the compensators desingn correctly according to purpose of usage.

Eksenel / Axial Agisal / Angular

karasus



Olculer / Dimensions

Kordbezi / Cord Cotton
(Nylon - Polyamide)

Gelik Tel / Steel Wire

@d2xn

g \__Kauguk / Rubber

— . H (EPDM - NBR)
~__ Flans (Demir Dokim)
Flange (Cast Iron)
L
Demir Dékim flansh Demir dokim flansli Tip Teknik Detaylar
Cast Iron flanged Cast iron flanged Type Technical Details

B Ll Centgiggceenter d?:g;tegr AndH gltfa?tity M(ﬁ/):r%lent MIB?/teer:ﬂnt I\/’Ib‘c?v%l:rﬁ;t
Gap Boy ; Flang del.ik Kauguk gap Delik . Eksenel Yanal Agsal
Merkezi Capi ve adefi Hareket Hareket Hareket

DN L @k gH @d2xn LA

mm mm mm mm mm mm

32 100 140 40 100 76 18 x 4 +10 10 10°
40 100 150 40 110 76 18 x 4 +10 10 10°
50 100 165 50 125 86 18 x 4 +10 10 10°
65 100 185 65 145 101 18 x 4 +10 10 10°
80 100 200 80 160 116 18x 8 +10 10 10°
100 100 220 100 180 140 18 x 8 +10 10 10°
125 120 250 125 210 168 18x 8 +10 10 10°
150 120 285 150 240 198 22x8 +10 10 10°
200 120 340 200 295 254 22 x12 +10 10 10°
250 130 405 250 355 312 26 x 12 +10 10 10°
300 210 460 300 410 375 26 x 12 +10 10 10°
350 210 520 350 470 432 26 x 16 +15 15 10°
400 220 580 400 525 479 30 x 16 +15 15 10°
500 270 715 500 650 580 33 x 20 +30 15 10°
600 300 840 600 770 686 36 x 20 +30 15 10°
700 300 910 700 840 790 36 x 24 +30 15 10°
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EKSENEL KOMPANSATORLER
" KRS-6
DN 15 — DN 50

BSP / PN 16—50 mm hareket
Boru Tip Kompansator

P KRS-6

DN 15 — DN 50

BSP / PN 16—50 mm movement
Heat Compensators

KORUK OZELLIKLERI / BELLOW FEATURES

Tek kath kériik tasarimi
Single convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI316TI
Malzeme (DIN1.4571)

OZEL URETIM / SPECIAL PRODUCTION

AISI304 - DIN1,4301
AISI316 - DIN1,4401
efc. v.s.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material
Malzeme

Material

erena RS37-2 DIN1.0038
Malzeme
OZEL LAYNER / SPECIAL PRODUCTION LINER
Material Stainless steel
Malzeme Paslanmaz Celik
KAYNAKBOYUN OZELLIKLERI / WELDEND FEATU-
RES
STANDART URETIM / STANDART PRODUCTION
Material

RSt37-2 DIN 1.0038

Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Material Stainless steel
Malzeme Paslanmaz Celik

DISBORU (KAVER) OZELLIKLERI / COVER PIPE FE-

ATURES

Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

RSt37-2 DIN 1.0038

Material

Malzeme
efc. v.s.

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli ozl
boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriiltiyd digirmek / For reducing tension and
noise

Su boru hatlar / water pipe lines

Yiiksek kath binalar ve benzer yapilar / In large buildings and similar
constructions

Eneriji tasarrufu / Energy Save
Kolay Montaj / Simple Installation

Estetik g6riiniim / Decorative structure

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 16 BAR
- 250°C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

A karasus
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Olculer / Dimensions

D
¢d

I 1 NS J

1) )))))

Outer

Diameter Bellows e Movement Connection Pipe Approx.
ad effective Area @D +/- Type Diameter Weight
Korik y
Cap Efektif Dis Hareket Baglant "Bo.ru" Yu!(lu§|k
ad Alani Cap @D +/- Sekli Olgisi Agirhik
m? mm. +/- mm. . Tip Olgi Kg./ Adet
15 70 320 +35—15 250 BSP /7' 0.295 kg.
20 70 38.0 +35—15 235 BSP 34 0.390 kg.
25 11.2 483 +35—15 260 BSP 1" 0.405 kg.
32 16.7 60.3 +35—15 295 BSP 11/4" 0.710 kg.
40 265 77.0 +35—15 295 BSP 112" 0.895 kg.
50 26.5 770 +35—15 295 BSP 2’ 1.295 kg.

OZEL NOT / SPECIAL NOTE

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Isil genlesme tablolar igin liitfen tablolar bélimine bakiniz.
Please see table pages for thermal expansion tables.
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EKSENEL KOMPANSATORLER

P KRS-11

DN 25 — DN 2400

DFL/DF /PN 2.5
Doner Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN 16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve istii dlilerde
flanglar korozyona dayanikl dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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AXIAL EXPANSION jOINTS
™ KRS-11

DN 25 — DN 2400

DFL/DF/PN 2.5
Rotating Flanges with & without liner

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 25BAR
-196 +550C

Dizayn Basinci / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 Cye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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25
32
40
50
65
80
100
125
150
200
250
300
350
400
450
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400

110
120
125
155
170
180
190
195
210
220
235
250
250
270
270
270
270
280
280
280
280
280
280
300
300
300
300
300

%
44
50
61
7
%0
117
142
169
20
275
38
365
410
460
508
612
73
815
915
1020
1220
1420
1620
1820
2020
220
2420

@D

@k

@d

45
53
62
77
97
115
146
170
199
254
315
392
417
474
524
567
682
785
887
987
1092
1292
1492
1692
1900
2100
2320
2520

Movement
+/-

Hareket
+/-

S
v
w &~ B~ U1 oo N o o
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Olculer / Dimensions

@exn

@do

Spring

rate

Yay
Sabiti

1316
1788
2366
3920

Bellows
effective
Area

Koriik
Efektif
Alani

KEA

1017
1200
1533
1892
2267
3285
4403
5685
7100
8753
12380
16640
21527
57
33310
40450
47892

Flange
Center to
center
Flang delik
merkezi
k
mm
115 85
120 90
130 100
140 110
160 130
190 150
210 170
240 200
265 225
320 280
375 335
440 395
490 445
540 495
595 550
645 600
755 705
860 810
975 920
1075 1020
175 1120
1375 1320
1575 1520
1790 1730
1990 1930
2190 2130
2405 2340
2605 2540

Flange
thickness

Flang
kalinlig

Flange
Hole
NI

Flang
delik adeti

n

© o @ A~ B s A s s

Approx.
VE)

Yaklag!

t

k

Agirhk
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EKSENEL KOMPANSATORLER
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P KRS-11

DN 25 — DN 2400

DFL/DF/PN 6
Doner Flansh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 etc. v.s.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN , ANSI etc. v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve iistii dlilerde
flanglar korozyona dayanikli dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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AXIAL EXPANSION JOINTS
™ KRS-11

DN 25 — DN 2400

DFL/DF/PN @
Rotating Flanges with & without liner
.

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 6BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions

b
@exn
NN

L
g
Area center quantity ght
Boy Hareket Yoy Kéritk Efektif Flang del.ik FIungv Iflung . Yu!(|u§|k
+/- Sabiti Alani merkezi kalinhgr delik adeti Agirhik
L KEA k ] Kg
mm mm mm kg
25 110 36 45 13 7 26 9 12 115 85 16 4 14 2,50
32 120 4 53 15 8 14 7 18 120 90 16 4 14 2,20
40 125 50 62 16 9 16 14 24 130 100 16 4 14 240
50 155 61 77 2 1 15 2 37 140 110 16 4 14 320
65 170 77 97 27 12 25 22 58 160 130 16 4 14 370
80 180 90 115 33 1 2 2 82 190 150 18 4 18 6,20
100 190 17 146 34 1 2 36 134 210 170 18 4 18 7,60
125 195 142 170 35 10 24 45 192 240 200 20 8 18 10,50
150 210 169 199 39 10 26 60 265 265 225 20 8 18 12,00
200 220 220 254 42 9 34 114 442 320 280 2 8 18 18,50
250 235 275 315 46 9 48 205 683 375 335 2 12 18 26,00
300 250 328 392 45 7 90 725 1017 440 395 2 12 2 33,00
350 250 365 417 45 6 96 925 1200 490 445 26 12 2 43,00
400 270 410 474 45 5 110 1316 1533 540 495 26 16 2 49,50
450 270 460 524 45 4 120 1788 1892 595 550 26 16 22 57,00
500 270 508 567 40 4 132 2366 2267 645 600 28 20 2 66,00
600 270 612 682 40 3 160 3920 3285 755 705 2 2 26 75,00
700 280 713 785 40 - 180 - 4403 860 810 30 24 26 89,00
800 280 815 887 40 - 210 - 5685 975 920 30 24 30 108,00
900 280 915 987 40 - 235 - 7100 1075 1020 32 24 30 130,00
1000 280 1020 1092 40 - 260 - 8753 1175 1120 32 28 30 145,00
1200 280 1220 1292 40 - 310 - 12380 1375 1320 - 32 30
1400 280 1420 1492 40 - 360 - 16640 1575 1520 - 36 30
1600 300 1620 1692 40 - 416 - 21527 1790 1730 - 40 30
1800 300 1820 1900 40 - 465 - 257 1990 1930 - 44 30
2000 300 2020 2100 40 - 516 - 33310 2190 2130 - 48 30
2200 300 2220 2320 40 - 568 - 40450 2405 2340 - 52 3
2400 300 2420 2520 40 - 620 - 47892 2605 2540 - 56 88
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EKSENEL KOMPANSATORLER
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P KRS-11

DN 25 — DN 1000

pr./DF /PN 10
Doner Flansh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 etc. v.s.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN , ANSI etc. v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve iistii dlilerde
flanglar korozyona dayanikli dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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AXIAL EXPANSION JOINTS
™ KRS-11

DN 25 — DN 1000

DrL/DF/PN 10
Rotating Flanges with & without liner

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 10 BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions
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Longth | toner Movement | Spring | Cecis Centorto | Flange | L0 ‘e
Area center quantity
Hareket Yay Korik Flang delik Flang Flang Yaklagik
+/- Sabiti Efektif Alani merkezi kalinhg delik adeti Agirhik
AX KEA k ] n Kg
N/mm mm kg
25 120 36 45 10 86 12 115 85 16 4 14 2,70
32 130 4 53 15 60 18 140 100 16 4 18 3,80
40 130 50 62 15 60 24 150 110 16 4 18 410
50 150 61 77 17 88 37 165 125 18 4 18 510
65 160 77 97 19 89 58 185 145 18 4 18 720
80 170 90 115 24 80 82 200 160 20 8 18 8,00
100 175 17 146 24 89 134 220 180 20 8 18 10,00
125 195 142 170 26 68 192 250 210 2 8 18 14,00
150 220 169 199 26 130 265 285 240 2 8 2 17,00
200 220 220 254 36 158 42 340 295 24 8 22 25,00
250 235 275 315 34 192 683 395 350 26 12 2 35,00
300 290 328 392 28 340 1017 445 400 26 12 22 41,00
350 290 365 18 28 369 1203 505 460 26 16 22 55,00
400 300 410 475 27 426 1535 565 515 26 16 26 67,00
450 310 460 525 26 480 1894 615 585 26 20 26 78,00
500 320 508 568 25 530 2269 670 620 28 20 26 89,00
600 330 612 683 25 630 3287 780 725 28 20 30 105,00
700 330 713 786 25 730 4405 895 840 30 24 30 145,00
800 330 815 888 25 830 5686 1015 950 32 24 33 197,00
900 330 915 988 25 930 7104 1115 1050 34 28 33 231,00
1000 330 1020 1093 25 1035 8756 1230 1160 34 28 36 270,00
~.
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EKSENEL KOMPANSATORLER
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P KRS-11

DN 25 - DN 500

DFL/DF/PN 16
Doner Flansh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 etc. v.s.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN , ANSI etc. v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve iistii dlilerde
flanglar korozyona dayanikli dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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AXIAL EXPANSION JOINTS
™ KRS-11

DN 25 — DN 500

DFL/DF /PN 16
Rotating Flanges with & without liner
N

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 16 BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions

b
Dexn
NANAANAANAANNAN

Bellows Flange

Flange

Mo | Stat | efcte Ceerto | goess | Hole Weign

Hareket Yay Koriik Flang delik Flang Flang Yaklagik

+/- Sabiti Efektif Alani merkezi kalinhg delik adeti Agirhik

AX KEA k Kg
mm kg

25 120 36 45 10 86 12 115 85 16 4 14 270
32 130 44 53 15 60 18 140 100 16 4 18 3,80
40 130 50 62 15 60 24 150 110 16 4 18 410
50 150 61 77 17 88 37 165 125 18 4 18 510
65 160 77 97 19 89 58 185 145 18 4 18 720
80 170 90 115 24 80 82 200 160 20 8 18 8,00
100 175 17 146 24 89 134 220 180 2 8 18 10,00
125 195 142 170 26 68 192 250 210 22 8 18 14,00
150 220 169 199 26 130 265 285 240 22 8 22 17,00
200 220 220 254 36 158 442 340 295 24 12 22 26,00
250 235 275 315 27 230 683 405 355 26 12 26 37,00
300 320 328 393 2 665 1019 460 410 28 12 26 52,00
350 320 365 419 2 713 1205 520 470 30 16 26 73,00
400 330 410 476 20 812 1538 580 525 32 16 30 91,00
450 340 460 526 20 919 1897 640 585 32 20 30 117,00
500 350 508 569 20 1009 2273 715 650 34 20 3 142,00
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EKSENEL KOMPANSATORLER
TP KRS-12
DN 25 — DN 2400

SFL/SF/PN 2.5
Sabit Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli korik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI316i - DIN 14571 etc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 3161 - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve istii dlilerde
flanglar korozyona dayanikh dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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AXIAL EXPANSION jOINTS
" KRS-12

DN 25 — DN 2400

SFL / SF/ PN 23
_ Fixed Flanges with & without liner

n T

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 25BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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25
32
40
50
65
80
100
125
150
200
250
300
350
400
450
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400

Length

L
mm

110
120
125
155
170
180
190
195
210
220
235
250
250
270
270
270
270
280
280
280
280
280
280
300
300
300
300
300

915
1020
1220
1420
1620
1820
2020
2220
2420
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45
53
62
71
97
115
146
170
199
254
315
392
417
474
524
567
682
785
887
987
1092
1292
1492
1692
1900
2100
2320
2520

Movement

+/-

Hareket

+/-
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Spring
rate

Yay
Sabiti

1316
1788
2366
3920

Bellows
effective

Area

Koriik

Efektif Alani

KEA

1017
1200
1533
1892
2267
3285
4403
5685
7100
8753
12380
16640
21527
27157
33310
40450
47892

115
120
130
140
160
190
210
240
265
320
375
440
490
540
595
645
755
860
975
1075
175
1375
1575
1790
1990
2190
2405
2605

Flange
Center to
center

Flang delik
merkezi

k
mm

85

90
100
110
130
150
170
200
225
280
335
395
445
495
550
600
705
810
920
1020
1120
1320
1520
1730
1930
2130
2340
2540

Flange
thickness

Flang
kalinhg

Flange
Hole

quantity

Flang

delik adeti

R R N - I R N

[ T R T R T R N R N R R R N N
SN N ® B O OO N o &~ B B O S o8N NN

Approx.
Weight

Yaklagik
Agirlik

Kg
kg
250
220
240
320
370
6,20
7,60
10,50
12,00
18,50
26,00
33,00
4300
49,50
57,00
66,00
75,00
89,00
108,00
130,00
145,00
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EKSENEL KOMPANSATORLER
TP KRS-12

DN 25 — DN 2400

SFL/SF/PN @
Sabit Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlSI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN 16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve istii dlilerde
flanglar korozyona dayanikl dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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P KRS-12

DN 25 — DN 2400

SFL/SF/PN 6
_ Fixed Flanges with & without liner

n T

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 6BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



25
32
40
50
65
80
100
125
150
200
250
300
350
400
450
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400

Length

110
120
125
155
170
180
190
195
210
220
235
250
250
270
270
270
270
280
280
280
280
280
280
300
300
300
300
300

Inner

17
142
169
220
275
328
365
410
460
508
612
713
815
915
1020
1220
1420
1620
1820
2020
2220
2420
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45
53
62
71
97
115
146
170
199
254
315
392
417
474
524
567
682
785
887
987
1092
1292
1492
1692
1900
2100
2320
2520

L
Bellows Flange
MO\f/rr]ent effective Cente? to
Area center
Hareket Korik Efektif Flang delik
+/- Alami merkezi
KEA k
mm
13 7 26 9 12 115 85
15 8 14 7 18 120 90
16 9 16 14 24 130 100
2 11 15 22 37 140 110
27 12 25 2 58 160 130
33 1 20 23 82 190 150
34 1 22 36 134 210 170
35 10 24 45 192 240 200
39 10 26 60 265 265 225
42 9 34 114 442 320 280
46 9 48 205 683 375 335
45 7 90 725 1017 440 395
45 6 96 925 1200 490 445
45 5 110 1316 1533 540 495
45 4 120 1788 1892 595 550
40 4 132 2366 2267 645 600
40 3 160 3920 3285 755 705
40 - 180 - 4403 860 810
40 - 210 - 5685 975 920
40 - 235 - 7100 1075 1020
40 - 260 - 8753 175 1120
40 - 310 - 12380 1375 1320
40 - 360 - 16640 1575 1520
40 - 416 - 21527 1790 1730
40 - 465 - 2757 1990 1930
40 - 516 - 33310 2190 2130
40 - 568 - 40450 2405 2340
40 - 620 - 47892 2605 2540

A karasus

Flange
thickness

Flang
kalinhgi

Flange
Hole
quantity

Flang

delik adefi

n

© o o~ B

Approx.
Weight

Yaklagik Agirlik

Kg
kg

2,50
220
240
320
370
6,20
7,60
10,50
12,00
18,50
26,00
33,00
43,00
49,50
57,00
66,00
75,00
89,00
108,00
130,00
145,00
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EKSENEL KOMPANSATORLER
TP KRS-12
DN 25 — DN 1000

srL/sF/PN 10
Sabit Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlSI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN 16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve istii dlilerde
flanglar korozyona dayanikl dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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P KRS-12

DN 25 - DN 1000

sFL/sF/PN 10
_Fixed Flanges with & without liner

n T

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 10 BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions

b
Dexn
) NN Z
gea |l e

L
Movement Spring er? elgm Clzlniz?? q Flange Fll_la:)nlge Approx.
+/- rate ey T thickness quantity Weight
L | e ot [ S Y Hldagle A
AX AX KEA k b Kg
mm kg

25 120 36 45 10 86 12 115 85 16 4 14 2,70
32 130 44 53 15 60 18 140 100 16 4 18 3,80
40 130 50 62 15 60 yzi 150 110 16 4 18 410
50 150 61 77 17 88 37 165 125 18 4 18 5,10
65 160 77 97 19 89 58 185 145 18 4 18 7,20
80 170 90 115 24 80 82 200 160 20 8 18 8,00
100 175 117 146 24 89 134 220 180 20 8 18 10,00
125 195 142 170 26 68 192 250 210 22 8 18 14,00
150 220 169 199 26 130 265 285 240 22 8 2 17,00
200 220 220 254 36 158 442 340 295 24 8 22 25,00
250 235 275 315 34 192 683 395 350 26 12 22 35,00
300 290 328 392 28 340 1017 445 400 26 12 2 41,00
350 290 365 418 28 369 1203 505 460 26 16 2 55,00
400 300 40 475 27 426 1535 565 515 26 16 26 67,00
450 310 460 525 26 480 1894 615 585 26 20 26 78,00
500 320 508 568 25 530 2269 670 620 28 2 26 89,00
600 330 612 683 25 630 3287 780 725 28 20 30 105,00
700 330 713 786 25 730 4405 895 840 30 24 30 145,00
800 330 815 888 25 830 5686 1015 950 32 24 3 197,00
900 330 915 988 25 930 7104 115 1050 34 28 33 231,00
1000 330 1020 1093 25 1035 8756 1230 1160 34 28 36 270,00
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EKSENEL KOMPANSATORLER
TP KRS-12

DN 25 — DN 500

sFL/SF/PN 16
Sabit Flangh Laynerli ve Laynersiz

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlSI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

RSt37-2 DIN 1.0038
PN25/PN6/PN10/PN 16

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN, BS, EN, ANSI etc.v.s.

DN 25-DN 300 arasi dl¢ilerde flanglar kadmiyum kapli olup DN 300 ve istii dlilerde
flanglar korozyona dayanikl dzel boyalidir.

Material
Malzeme

The flanges of beetwen DN 25-DN 300 sizes are cadmium plated. Above
DN 300 and over sizes are with special paint ( for corrosion protection.
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P KRS-12

DN 25 - DN 500

srL/sF/PN 16
_Fixed Flanges with & without liner

n T

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 16 BAR
:-196 + 550 C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions
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: Bellows Flange
Movement Spring S Center to Flange

+/- rate thickness

Flange

Hole Approx.

Weight

Area center quantity

Hareket Yay Korik Flang delik Flang Flang Yaklagik
+/- Sabiti Efektif Alani merkezi kalinhg delik adeti Agirhik
AX k b Kg
mm mm kg

25 120 36 45 10 86 12 115 85 16 4 14 270
32 130 44 53 15 60 18 140 100 16 4 18 3,80
40 130 50 62 15 60 2 150 110 16 4 18 4,10
50 150 61 77 17 88 37 165 125 18 4 18 510
65 160 77 97 19 89 58 185 145 18 4 18 7,20
80 170 90 115 24 80 82 200 160 20 8 18 8,00
100 175 17 146 24 89 134 220 180 20 8 18 10,00
125 195 142 170 26 68 192 250 210 22 8 18 14,00
150 220 169 199 26 130 265 285 240 2 8 n 17,00
200 220 220 254 36 158 442 340 295 24 12 2 26,00
250 235 275 315 27 230 683 405 355 26 12 26 37,00
300 320 328 393 2 665 1019 460 410 28 12 26 52,00
350 320 365 419 2 713 1205 520 470 30 16 26 73,00
400 330 410 476 20 812 1538 580 525 32 16 30 91,00
450 340 460 526 20 919 1897 640 585 32 20 30 117,00
500 350 508 569 20 1009 2273 715 650 34 20 3 142,00
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EKSENEL KOMPANSATORLER

" KRS-13

DN 25 — DN 2400

KBL /KB /PN 2.9
Kaynak Boyunlu Laynerli ve Laynersiz

Pt KRS-13

DN 25 — DN 2400

KBL /KB /PN 2.5
Welding Ends with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 efc. v.s.

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt 37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 25BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Olculer / Dimensions

@Do

\
D)D),

Bellows

Dia-meter Length Dglrgg:er MO\f/r_nent eff;::;ve Pipe Diameter %’g;ﬁ
@ Boy Dig Koriik Efektif Boru Olgisii Yu!(laglk
Cap - Alani Agirhik
DN L 0 Do @Dxs Kg
/] mm mm mm Kg
25 180 45 13 7 26 15 12 337x325 0,30
32 180 53 15 10 14 10 13 424x325 0,40
40 180 62 16 1 16 14 24 483x3,25 0,50
50 200 77 21 9 16 15 37 60,3 x3,65 0,60
65 220 97 25 10 14 14 58 76,1 x3,65 1,00
80 230 115 31 8 25 40 82 88,9 x4,05 1,50
100 230 146 33 9 21 40 134 114,3x4,50 2,20
125 280 170 37 10 24 47 192 1397 x 4,85 3,50
150 290 199 41 10 26 60 265 165,1x 4,85 4,30
200 290 254 45 9 34 115 442 219,1x6,30 6,50
250 290 315 45 9 48 205 683 273,0x 6,30 9,00
300 360 392 55 10 72 370 1017 3239x7,10 17,50
350 360 417 55 9 78 472 1200 355,6 8,00 21,00
400 360 474 55 8 88 671 1533 406,4 x 8,00 23,00
450 360 524 55 7 98 918 1892 457,0x8,00 26,50
500 360 567 55 6 107 1195 2267 508,0 x 8,00 28,50
600 360 682 55 5 129 2010 3285 610,0x8,00 34,00
700 360 785 55 4 147 3089 4403 711,0x8,00 39,50
800 360 887 55 4 168 4481 5685 813,0x8,00 45,00
900 360 987 50 3 190 6233 7100 914,0x10,00 59,50
1000 360 1092 50 3 209 8416 8753 1016,0 x 10,00 65,00
1200 360 1292 50 - 250 - 12380 1220,0x 10,00 79,00
1400 360 1492 50 - 295 - 16640 1420,0x 10,00 92,50
1600 360 1692 50 - 333 - 21527 1620,0x 10,00 105,00
1800 360 1900 50 - 375 - 757 1820,0x 10,00 118,00
2000 360 2100 50 - 413 - 33310 2020,0x 10,00 132,00
2200 360 2320 50 - 457 - 40450 2220,0x 10,00 145,00
2400 360 2520 50 - 495 - 47892 2420,0x 10,00 158,00
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EKSENEL KOMPANSATORLER

" KRS-13

DN 25 — DN 2400

KBL/KB /PN 6
Kaynak Boyunlu Laynerli ve Laynersiz

P KRS-13

DN 25 — DN 2400

KBL/KB /PN 6
Welding Ends with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI 316t - DIN1,4571 etc. vs.

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt 37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi disirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES

Dizayn Basinai / Design Pressure : 6 BAR

Dizayn Sicakhigi / Design Temperature -196 + 550 C

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Olculer / Dimensions

@Do

\
D)D),

Dia-meter Dg\lrjritrer MO\f/rT]ent E%L?;’\V/Z Pipe Diameter ?/\FlJePl;%
rea
ap Dis Hareket Koriik Efektif Boru Olisii Yaklagik
Cap +/- Alani Agirhk
DN 0 Do KEA ODxs
0 mm mm
25 180 45 13 7 26 15 12 33,7x3,25 0,30
32 180 53 15 10 14 10 13 424x325 0,40
40 180 62 16 11 16 14 24 483x3,25 0,50
50 200 77 21 9 16 15 37 60,3 x 3,65 0,60
65 220 97 25 10 14 14 58 76,1x3,65 1,00
80 230 115 31 8 25 40 82 88,9 x4,05 1,50
100 230 146 33 9 A 40 134 1143 x 4,50 2,20
125 280 170 37 10 24 47 192 139,7 x 4,85 3,50
150 290 199 4 10 26 60 265 165,1 x 4,85 430
200 290 254 45 9 34 115 442 219,1x6,30 6,50
250 290 315 45 9 48 205 683 273,0x6,30 9,00
300 360 392 55 10 72 370 1017 3239x7,10 17,50
350 360 417 55 9 78 472 1200 355,6 x 8,00 21,00
400 360 474 55 8 88 671 1533 406,4x 8,00 23,00
450 360 524 55 7 98 918 1892 457,0x8,00 26,50
500 360 567 55 6 107 1195 2267 508,0x 8,00 28,50
600 360 682 55 5 129 2010 3285 610,0x 8,00 34,00
700 360 785 55 4 147 3089 4403 711,0x 8,00 39,50
800 360 887 55 4 168 4481 5685 813,0x8,00 45,00
900 360 987 50 3 190 6233 7100 914,0x 10,00 59,50
1000 360 1092 50 3 209 8416 8753 1016,0x 10,00 65,00
1200 360 1292 50 - 250 - 12380 1220,0x 10,00 79,00
1400 360 1492 50 - 295 - 16640 1420,0 x 10,00 92,50
1600 360 1692 50 - 333 - 21527 1620,0 x 10,00 105,00
1800 360 1900 50 - 375 - 2757 1820,0 x 10,00 118,00
2000 360 2100 50 - 413 - 33310 2020,0 x 10,00 132,00
2200 360 2320 50 - 457 - 40450 2220,0 x 10,00 145,00
2400 360 2520 50 - 495 - 47892 2420,0x 10,00 158,00
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EKSENEL KOMPANSATORLER

" KRS-13

DN 25 — DN 1000

kBL/kB /PN 10
Kaynak Boyunlu Laynerli ve Laynersiz

AXIAL EXPANSION jOlNTS
P KRS-13

DN 25 — DN 1000

kBL/kB /PN 10
Welding Ends with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 efc. v.s.

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt 37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: T0BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Olculer / Dimensions

@Do

AN
D)D)

- T A AR R
DN L 0 Di @ Do AX AX KEA @Dxs Kg
[/} mm mm mm N/mm m? mm Kg
25 180 25 45 11 43 12 33,7x3,25 0,50
32 180 32 53 11 43 13 424x325 0,60
40 180 38 62 14 65 24 483x3,25 0,70
50 200 50 77 18 85 37 60,3 x 3,65 1,10
65 220 65 97 19 100 58 76,1x3,65 1,40
80 230 77 115 21 77 82 88,9 x4,05 1,70
100 230 100 146 2 92 134 1143 x 4,50 240
125 280 125 170 26 69 192 139,7 x 4,85 3,50
150 290 150 199 26 133 265 165,1 x 4,85 450
200 290 200 254 36 162 442 219,1x6,30 8,50
250 290 253 315 35 194 683 273,0x6,30 9,00
300 380 304 392 35 275 1017 3239x7,10 22,00
350 380 330 417 35 300 1200 355,6x8,00 23,00
400 380 384 474 34 342 1533 406,4x 8,00 27,00
450 380 434 524 32 385 1892 457,0x8,00 30,00
500 380 484 567 32 423 2267 508,0 x 8,00 34,00
600 380 585 682 32 506 3285 610,0x 8,00 41,00
700 380 685 785 32 588 4403 711,0x 8,00 48,00
800 380 785 887 32 669 5685 813,0x8,00 55,00
900 380 885 987 32 750 7100 914,0x 10,00 70,00
1000 380 985 1092 32 834 8753 1016,0x 10,00 78,00
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EKSENEL KOMPANSATC')RLER

" KRS-13

DN 25 — DN 500

keL/kB/PN 16
Kaynak Boyunlu Laynerli ve Laynersiz

AXIAL EXPANSION ]OINTS
P KRS-13

DN 25 — DN 500

KBL/KB /PN 16
Welding Ends with & without liner

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316ti - DIN 14571 efc. vs.

LAYNER OZELLIKLERI / LINER FEATURES

STANDART LAYNER / STANDART PRODUCTION LINER

Material AISI 321

Malzeme (DIN 1.4541)

OZEL LAYNER / SPECIAL PRODUCTION LINER
AISI 304 DIN 1,4301

Material AISI 309 DIN 1,4828

Malzeme AISI 316 DIN 1,4401
AISI316ti - DIN1,4571 efc. v.s.

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt 37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Endstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

lgme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
: 16 BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Olculer / Dimensions

@Do

AN
D)D)

S _Liner Outer Movement Spring Be_llows Pipe Diameter Approx.

Diameter | Diameter +/- Rate effective Area Weight

o I Dig Hareket Yoy Korik Efektif Boru Olgisii Yu!(lu;uk
Cap +/- Sabiti Alan Agirhk
@ Di @ Do AX AX Kg
Kg
25 180 25 45 1 43 12 337x325 0,50
32 180 32 53 1 43 13 424x3,25 0,60
40 180 38 62 14 65 24 483x3,25 0,70
50 200 50 77 18 85 37 60,3 x 3,65 1,10
65 220 65 97 19 100 58 76,1 x3,65 1,60
80 220 77 115 21 77 82 88,9 x4,05 2,00
100 230 100 146 21 92 134 114,3x4,50 2,90
125 260 125 170 26 69 192 139,7 x 4,85 3,50
150 290 150 199 26 133 265 165,1x4,85 4,50
200 290 200 254 36 162 442 219,1x6,30 8,60
250 290 253 315 25 419 683 2730 6,30 9,10
300 400 304 393 26 524 1020 3239x7,10 27,00
350 400 330 415 26 573 1203 355,6 x 8,00 28,00
400 400 384 475 25 650 1536 406,4x 8,00 32,00
450 400 434 525 25 739 1895 457,0x8,00 37,00
500 400 484 568 25 807 271 508,0x 8,00 41,00

N =
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EKSENEL KOMPANSATORLER
" KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 30 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

AXIAL EXPANSION JOINTS
™ KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 30 mm movement
External Pressure Welding Ends &
With Flanges

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Paslanmaz Celik

DIN, BS, EN, ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli 6zel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines

DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinai / Design Pressure
Dizayn Sicaklifi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok 6zel taleplerinizi igin liitfen bize danigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru élgileri igin lutfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina kargi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindiniar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions

b S
(0]
Q

P 1y (7))
J | NNNNNAAANANAAAAN U A
axwsl®# 1 A A

SIS 8
7T UUUU0UG00U000000
| Jg
L1
L

LF .

Diameter Length D%rjr:(eetre . MO\f/rlwent Sggitr;g Bellovg:;feetive Pipe Diameter 'A\;\eg;%
Cap Boy 8]' i Hu-lr_ellfel Srltlzlﬁ Koriik Efektif Alani Boru Olisii Y:gll:llf;(k
DN LF @ Do AX AX ODxs Kg

[/} mm mm mm N/mm mm Kg

25 295 305 165 60,3 x 3,65 +5-25 19 12 337x325 20

32 295 305 165 76,1 x3,65 +5-25 20 13 424x325 27
40 310 320 180 76,1x3,65 +5-25 A 24 48,3x325 3.0
50 310 320 180 88,9x4,05 +5-25 22 37 60,3 x 3,65 39
65 320 330 190 1143x45 +5-25 YA] 58 76,1x3,65 58
80 320 330 190 139,7 x 4,85 +5-25 24 82 88,9x4,05 8.1

100 330 340 200 165,1x4,85 +5-25 37 134 114,3x4,50 11.0
125 330 340 200 194x5,0 +5-25 46 192 139,7 x 4,85 144
150 340 350 210 219,1x6,0 +5-25 55 265 165,1x4,85 17.8
200 370 385 170 280x6,0 +5-25 102 442 219,1x6,30 259
250 390 405 190 355,6x6,0 +5-25 143 683 273,0x 6,30 36.9
300 400 415 200 420x7,0 +5-25 155 1017 323,9x7,10 517
350 400 415 200 455x7,0 +5-25 175 1200 355,6x 8,00 60.0
400 420 435 220 515x8,0 +5-25 195 1533 406,4 x 8,00 758
450 420 435 220 570x 8,0 +5-25 253 1892 457,0x 8,00 854
500 450 465 250 615x8,0 +5-25 276 2267 508,0 x 8,00 98.5
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EKSENEL KOMPANSATORLER
" KRS-14
DN 25 — DN 500

KB / SFDF / PN 10 60 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

AXIAL EXPANSION JOINTS
P KRS-14
DN 25 — DN 500

kB / SFDF / PN 10 60 mm movement
External Pressure Welding Ends &
With Flanges

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Paslanmaz Celik

DIN, BS, EN, ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli 6zel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines
DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinai / Design Pressure
Dizayn Sicaklifi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok 6zel taleplerinizi igin liitfen bize danigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru élgileri igin lutfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina kargi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindiniar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions

b S
Q
Q
p. N (V)]
J | ANNNNARANANAAAAN 4 A
axwsl® 1 A H
al’ 8
: %
A
L1
L
LF .

Diameter Di?iLrIrfztrer Movement Bellov'\frz;fective Pipe Diameter %sgg%
Cap gul i Koriik Efektif Alani Boru Olgisi Y:gllﬂﬁ(k
DN @ Do ODxs Kg

7} mm mm Kg
25 430 440 290 60,3 x 3,65 +10-50 19 12 33,7x3,25 29
32 430 440 290 76,1 x3,65 +10-50 20 13 424x325 39
40 445 455 305 76,1x3,65 +10-50 A 24 48,3x325 42
50 445 455 305 88,9 x4,05 +10-50 22 37 60,3 x 3,65 57
65 455 465 315 1143x45 +10-50 2 58 76,1x3,65 8.2
80 455 465 315 139,7 x 4,85 +10-50 24 82 88,9x4,05 1.3
100 465 475 325 1651 x4,85 +10-50 37 134 1143x4,50 14.6
125 465 475 325 194x5,0 +10-50 46 192 139,7 x4,85 18.6
150 475 485 335 219,1x6,0 +10-50 55 265 165,1x4,85 87
200 505 520 295 280x 6,0 +10-50 102 442 219,1x6,30 35.0
250 525 540 315 355,6x6,0 +10-50 143 683 273,0x 6,30 545
300 535 550 325 420x7,0 +10-50 155 1017 3239x7,10 67.3
350 535 550 325 455x7,0 +10-50 175 1200 355,6x 8,00 787
400 555 570 345 515x8,0 +10-50 195 1533 406,4 x 8,00 98.5
450 555 570 345 570x8,0 +10-50 253 1892 457,0x 8,00 ma2
500 585 600 375 615x8,0 +10-50 276 2267 508,0x 8,00 127.3
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EKSENEL KOMPANSATORLER
" KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 90 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

AXIAL EXPANSION JOINTS
P KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 90 mm movement
External Pressure Welding Ends &
With Flanges

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Paslanmaz Celik

DIN, BS, EN, ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli 6zel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines
DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinai / Design Pressure
Dizayn Sicaklifi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde 4950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi icin litfen bize danigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bglimine bakiniz.
Please see table pages for flange tables.

Boru élgileri igin litfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindinar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions
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Cap 8; ; Hu-'r_ellfel Srﬂﬁ Koriik Efektif Alani Boru Olisii Y:gll:llfll(k
DN @ Do AX AX KEA @Dxs Kg
0 mm mm N/mm mm Kg
25 555 565 315 60,3x 3,65 +20-70 10 12 337x325 35
32 555 565 315 76,1x 3,65 +20-70 105 13 424x325 47
40 570 580 330 76,1 x3,65 +20-70 1 24 483x3,25 50
50 570 580 330 88,9 x 4,05 +20-70 115 37 60,3 x 3,65 6.9
65 580 590 340 114,3x45 +20-70 12 58 76,1x3,65 9.8
80 580 590 340 139,7 x4,85 +20-70 135 82 88,9 x 4,05 135
100 590 600 350 165,1x4,85 +20-70 18 134 114,3x4,50 175
125 590 600 350 194x5,0 +20-70 22 192 139,7 x 4,85 223
150 600 610 360 219,1x6,0 +20-70 27 265 165,1 x4,85 284
200 630 645 310 280x6,0 +20-70 51 442 219,1x6,30 409
250 650 665 330 355,6x6,0 +20-70 7 683 273,0x 6,30 64.3
300 660 675 340 420x7,0 +20-70 77 1017 3239x7,10 78.7
350 660 675 340 455x7,0 +20-70 88 1200 355,6 x 8,00 92.0
400 680 695 360 515x8,0 +20-70 97 1533 406,4 x 8,00 114.8
450 680 695 360 570x8,0 +20-70 125 1892 457,0x 8,00 130.0
500 710 725 390 615x8,0 +20-70 138 2267 508,0 x 8,00 148.5
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EKSENEL KOMPANSATORLER
" KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 120 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

AXIAL EXPANSION JOINTS
P KRS-14
DN 25 — DN 500

KB / SFDF / PN 10 120 mm movement
External Pressure Welding Ends &
With Flanges

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Paslanmaz Celik

DIN, BS, EN, ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli 6zel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines
DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 + 550 C

Dizayn Basinci / Design Pressure

Dizayn Sicakligi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde 4950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi icin litfen bize danigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bglimine bakiniz.
Please see table pages for flange tables.

Boru élgileri igin litfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindinar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions
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Cap 8: i ] S(Yﬂﬁ Koriik Efektif Alani Boru Olgiisi Y::::llﬂ(k
DN @ Do AX ODxs Kg
[/} mm N/mm mm Kg
25 745 755 485 60,3 x3,65 +20-100 10 12 337x3,25 42
32 745 755 485 76,1 x3,65 +20-100 105 13 424x325 5.6
40 760 770 500 76,1 x3,65 +20-100 1 2 483x325 59
50 760 770 500 88,9 x4,05 +20-100 15 37 60,3 x3,65 8.3
65 770 780 510 1143x45 +20-100 12 58 76,1x3,65 1n7
80 770 780 510 139,7 x 4,85 +20-100 135 82 88,9 x4,05 16.1
100 780 790 520 1651 x 4,85 +20-100 18 134 114,3x4,50 208
125 780 790 520 194x5,0 +20-100 22 192 139,7 x 4,85 26.5
150 790 800 530 219,1x6,0 +20-100 27 265 165,1x 4,85 338
200 820 835 450 280x6,0 +20-100 51 442 219,1x6,30 47.6
250 840 855 470 355,6x6,0 +20-100 7 683 2730 6,30 753
300 850 865 480 420x7,0 +20-100 77 1017 3239x7,10 92.1
350 850 865 480 455x7,0 +20-100 88 1200 355,6 x 8,00 107.6
400 870 885 500 515x8,0 +20-100 97 1533 406,4 x 8,00 134.1
450 870 885 500 570x8,0 +20-100 125 1892 457,0x 8,00 152.2
500 900 915 530 615x8,0 +20-100 138 2267 508,0 x 8,00 1738
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EKSENEL KOMPANSATORLER
" KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 240 mm hareket
Distanbasingli Kaynak Boyunlu ve Flangh

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada ok kath kériik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN 1.4541)
OZEL URETIM / SPECIAL PRODUCTION

AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,4401

AISI 316t - DIN 14571 efc. vs.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN 25/ PN 40

OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

RSt37-2 DIN 1.0038

Material
Malzeme

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli 6zel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
for corrosion protection.
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AXIAL EXPANSION JOINTS
™ KRS-14
DN 25 — DN 500

KB / SFDF / PN 16 240 mm movement
External Pressure Welding Ends &
With Flanges

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlegmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giriltiyd disirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlan / Drinking water lines

DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinai / Design Pressure
Dizayn Sicaklifi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok 6zel taleplerinizi igin liitfen bize danigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru élgileri igin lutfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina kargi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindiniar akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Gap

DN
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25
32
40
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65
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100
125
150
200
250
300
350
400
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Olculer / Dimensions
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1770

1770

1780

1780

1790

1790

1800

1835

1855

1865

1865

1885

1885

1915

1410

1410

1420

1420

1430

1430

1440

1360

1380

1390

1390

1410

1410

1440

Outer
Diameter

Dis
Cap

@ Do

mm

60,3 x 3,65
76,1x3,65
76,1x3,65
88,9 x4,05
1143x45
1397 x 4,85
165,1x4,85
194x5,0
219,1x6,0
280x 6,0
355,6x6,0
420x7,0
455x7,0
515x8,0
570x8,0

615x8,0

Movement
+/-

Hareket
+/-

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

+40-200

15

12

125

13

19

23

27

51

72

78

88

98

127

139

Bellows effective
Area

Koruk Efektif
Alani

KEA

13

24

37

58

82

134

192

265

442

683

1017

1200

1533

1892

2267

Pipe Diameter

Boru Olgusi

ODXxs

mm

33,7x3,25
424x325
48,3x3,25
60,3 x3,65
76,1 x3,65
88,9x4,05
1143x4,50
139,7 x 4,85
1651 x4,85
219,1x6,30
273,0x 6,30
3239x7,10
355,6x 8,00
406,4 x 8,00
457,0x 8,00

508,0x8,00

Approx.
Weight

Yaklasik
Agirhik

Kg
Kg
12.6
16.8
17.7
249
351
483
624
795
1014
1158
180.7
221.0
2583
3218
365.3

417.2
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EKSENEL KOMPANSATORLER
" KRS-15
DN 25 - DN 300

KB / SF /PN 16 240 mm hareket
Merkezi Isitma Kaynak Boyunlu ve Flangh

KORUK OZELLIKLERI /BELLOW FEATURES

Cok kath kérisk tasarimi
Multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION
Material _AISI3N
Malzeme (DIN 1.4541)

OZEL URETIM / SPECIAL PRODUCTION
AISI304 - DIN1,4301

Material . AISI 309 DIN 1,4828
Malzeme T AISI3l6 DIN 1,401
AISI316ti - DIN 14571 efc. vss.

FLANS OZELLIKLERI / FLANGE FEATURES
STANDART URETIM / STANDART PRODUCTION

Material RSt37-2 DIN 1.0038
Malzeme PN 16/PN25/PN 40

OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN, BS, EN , ANSI etc. v.s.

Material
Malzeme

KAYNAK BOYUN OZELLIKLERILERI / WELDENT FEATURES
STANDART URETIM / STANDART PRODUCTION

Material
Malzeme

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel
Paslanmaz Celik

RSt 37-2 DIN 1.0038

Material

Malzeme
etc. v.s.

Tiim olgilerde kaynak boyun ve tiim boru kisimlar korozyona dayanikli dzel boyalidir.

The all weld end and pipe parts in all diameters are with special paint (
Jfor corrosion protection.
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AXIAL EXPANSION JOINTS
P KRS-15

DN 25 — DN 300

kB /SF/PN 16
District Heating Welding Ends & With
Flanges

UYGULAMA ALANLARI / APPLICATIONS

Eksenel genlesmeleri absorbe etmek / For absorbing axial movement

Sistemdeki gerilimi ve giiriltiyi dusirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

lgme suyu hatlar / Drinking water lines
DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinai / Design Pressure
Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi icin litfen bize damigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru dl¢iileri igin litfen tablolar bélimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklan +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Olculer / Dimensions
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Diameter Length

Cap Boy

LF

mm
40 705 720 310
50 705 720 310
65 705 720 310
80 705 720 310
100 745 760 355
125 695 710 305
150 695 710 305
200 735 750 350
250 735 750 350
300 735 750 350
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Outer
Diameter

Dis

Cap
0 Do

mm

76,1

88,9

1143

133,0

159,0

1937

29,1

2730

3239

380,0

Movement

+/-

Hareket

+I-

AX

mm

-100

-100

-100

-100

-125

-125

-125

-150

-150

-150

Sg;itr;g Bellom:‘rggfective Pipe Diameter weplgcm

Srltl])?ﬁ Koriik Efektif Alani Boru Olisii Y:gll:llf;(k
AX KEA @Dxs Kg
tm? mm Kg
2 24 483x26 5.0
22 37 60,3x29 55
2 58 76,1x29 9.0
24 82 88,9x32 11.0
37 134 1143x3,6 18.5
46 192 139,7x4,0 225
55 265 168,3x4,5 26.0
102 442 219,1x45 36.0
143 683 2730x5,0 50.0
155 1017 3239x5,6 70.0
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YANAL KOMPANSATORLER

P KRS-21

DN 25 - DN 500

DFIR /PN 16
Doner Flangl Limitrotlu

LATERAL EXPANSION JOINTS
™ KRS-21

DN 25 — DN 500

DFIR /PN 16
Rotating flanged with tie rods

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material . AISI3N
Malzeme © (DIN1.4541)

OZEL URETIM / SPECIAL PRODUCTION

AISI304 - DIN1,4301
Material . AISI309 - DIN1,4828
Malzeme © AISI316 - DINT1,4401

AISI316ti - DINT,4571 efc. vss.

LIMITROT VE SOMUN / TIE ROD AND NUTS

STANDART LIMITROT / STANDART TIE ROD

RSt37-2 DIN 1.0038

Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

Material
Malzeme

STANDART SOMUN / STANDART NUT

RSt37-2 DIN 1.0038

Talep halinde paslanmaz ¢elik v.s.
Stainless Steel on request etc.

Material
Malzeme

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material . RSt37-2 DIN1.0038
Malzeme © PN25/PN6/PN10/PN16
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

Material
Malzeme

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement

Sistemdeki gerilimi ve giriiltiyd digirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tism Motorlar / Al motors

Enddstriyel uygulamalar / industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
Dizayn Basina / Design Pressure : 16 BAR

Dizayn Sicakhigi / Design Temperature -196 + 550 C

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C'ye kadar olabilir.

Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi icin litfen bize damigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru dlgileri icin litfen tablolar bélimine bakiniz.
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1yl garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklan +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



65
80
100
125
150
200
250
300
350
400
450
500

Length

130
130
130
155
160
170
175
195
225
245
250
280
285
290
300
300

Inner

3
44

50

61

7
%0
17
142
169
0
275
328
365
410
460
508

45
53
62
77
97
115
146
170
199
254
315
393
419
476
526
569

Tierod
outer
diameter

Limit
whuk
Dig
oleiisi

H
mm

175
200
210
75
5
270
290
330
375
440
505
570
630
700
760
850
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Lateral
Movement
+/-

Yanal
Hareket
+/-

LAT
mm

125
125
125
105
105
9.5
9.5
15
75
75
75
6.5
6.5
55
55

Lateral
Spring
rate
Yanal
Yay
Sabiti

LAT

38
)
15
4
50
104
131
31
359
3
833
1761
259
k77
4528
5879

Olculer / Dimensions

Bellow
Effective
Area

Koriik
Efektif
Alani

KEA

134
192
25
442
683
1019
1205
1538
1897
273

115
140
150
165
185
200
220
250
285
340
405
460
520
580
640
715

Flange
Center to
center

Flans delik
merkezi

85
100
110
125
145
160
180
210
240
295
355
410
470
525
585
650

Flange
thickness

Flang
kalinhgi

7
%
2%
28
30
7]
3
34

Flange
Hole
number

Flang
delik adeti

18
18
18
18
18
2
2
26
26
26
30
30
3

Approx.
Weight

Yaklagik

Agirhik

Kg
kg
38

41
4.6
6.5
8.0
9.6
121
15.9
178
245
352
512
709
94.7
1255
156.6
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YANAL KOMPANSATORLER

P KRS-22

DN 25 - DN 500

KBLR /PN 16
Kaynak Boyunlu Limitrotlu

LATERAL EXPANSION jOINTS
P KRS-22
DN 25 — DN 500

KBLR /PN 16
Welding Ended With Tie Rods

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

LIMITROT VE SOMUN / TIE ROD AND NUTS

STANDART LIMITROT / STANDART TIE ROD

RSt37-2 DIN 1.0038

Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

Material
Malzeme

STANDART SOMUN / STANDART NUT

RSt37-2 DIN 1.0038

Talep halinde paslanmaz ¢elik v.s.
Stainless Steel on request etc.

KAYNAKBOYUN OZELLIKLERI / WELDEND FEATURES

STANDART URETIM / STANDART PRODUCTION
Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

Material
Malzeme

RSt 37-2 DIN 1.0038

Material

Malzeme
etc. v.s.

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement

Sistemdeki gerilimi ve giiriltiyi disirmek / For reducing tension and
noise

Tism makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basinci / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Boru dlgileri igin litfen tablolar bolimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Diameter

Cap

25
32
40
50
65
80
100
125
150
200
250
300
350
400
450
500

A

210
215
225
250
275
280
295
305
325
380
380
535
535
535
535
535

Welding

End
Sizes

Kaynak Boyun Olgiileri

@Dxs

33.7x2.6
42.4x2.6
48.3x2.6
60.3x2.9
76.1x2.9
88.9x3.2
114.3x3.6
139.7x4.0
168.3x4.5
219.1x6.3
273.0x6.3
323.9x7.1
355.6x8.0
406.4x8.0
457.2x10.0
508.0x10.0

karasus

65
70
75
95
115
125
155
195
225
285
345
380
425
485
535
585

110
115
125
160
175
190
225
260
285
385
435
620
655
705
755
805

Lateral

Movement

+/-

Yanal
LEG
+/-
LAT
mm
125
125
125
105
105
9.5
9.5
15
75
15
75
6.5
6.5
55
55

Lateral
Spring

rate

Yanal
Yay
Sabiti

YYS

38
)
15
46
50
104
131
31
359
3
833
1761
2759
3
4528
5879

Bellow
Effective

Area

Koriik
Efektif
Alani

KEA

134
192
25
442
683
1019
1205
1538
1897
273

Approx.

Weight

Yaklagik Agirlik

Kg
kg
20
21
30
34
43
8.5
100
120
16.0
26.0
36.0
63.0
71.0
120.0
143.0
157.0
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YANAL KOMPANSATORLER

P KRS-23

DN 25 - DN 500

UFIR /PN 16
Universal Flangli Limitrotlu

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

LIMITROT VE SOMUN / TIE ROD AND NUTS

STANDART LIMITROT / STANDART TIE ROD

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

STANDART SOMUN / STANDART NUT

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt 37-2 DIN 1.0038
Malzeme PN2,5/PN6/PN10/PN16
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

Material
Malzeme

Material
Malzeme

Material
Malzeme

DN 25—DN 500 arast tiim élgilerde flanglar korozyona dayanikh zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
for corrosion protection.)
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LATERAL EXPANSION JOINTS
™ KRS-23
DN 25 — DN 500

UFLR /PN 16
Universal Flanged with tie rods

UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tiim Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

igme suyu hatlari / Drinking water lines
DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
:-196 +550C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi icin litfen bize damigin.
For special requirements please consult us.

Flans tablolar icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru dl¢iileri igin litfen tablolar bélimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1yl garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklan +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A karasus



Lateral Lateral JAV(EL Bellows

. : : Approx.
Diameter Movement Sprin Movement | effective Center to . Hole ;
Flange | flange +/- E')ateg +/- Area center | tMICKNESS | o antity SR
Yanal Yanal Eksenel L . ’
Cap Oval Flans | Oval Flang Hareket Yay Hareket Ko"ﬂi i) | iy del.'k Flu"§. Iflung . Yaklagik Agirhk
+- Sabifi +- ani merkezi kalinhgi | delik adeti
H H1 AX KEA k b ] Kg
mm mm mm mm kg
350 25 04 84
25 440 15 160 50 28 45 12 85 16 4 14 86
590 75 1.2 9.3
740 100 0.6 9.6
350 25 04 99
32 440 140 185 50 28 45 18 100 16 4 18 102
590 75 1.2 109
740 100 0.6 11.2
360 25 0.5 11.6
40 450 150 195 50 29 45 24 110 16 4 18 120
600 75 13 127
750 100 0.7 13.0
370 25 0.6 135
50 450 165 215 50 31 45 37 125 18 4 18 140
600 75 14 148
750 100 0.8 155
370 25 0.6 152
65 460 185 230 50 99 45 58 145 18 4 18 164
605 75 1.0 17.0
750 100 0.7 18.0
80 igg 200 275 gg ;g 45 82 160 20 8 18 }g?
615 75 28 203
760 100 1.6 215
400 25 19 203
100 490 220 300 50 105 45 134 180 20 8 18 26
635 75 55 235
780 100 27 25.0
440 25 20 35
125 675 250 345 50 88 45 192 210 22 8 18 374
915 75 45 405
1140 100 28 433
510 25 18 42.6
150 700 285 385 50 135 60 265 240 2 8 2 477
940 75 6.8 51.3
1180 100 38 56.0
200 ;?g 340 445 gg 56327 75 442 295 24 12 2 ;?(7]
950 75 305 89.0
1180 100 16.5 97.2
250 ;28 405 520 g: 77435 75 683 355 26 12 26 :?gg
960 75 335 122.5
1190 100 19.0 132.0
590 25 322 1135
300 750 460 575 50 320 90 1019 410 2 12 26 180
990 75 26.3 1275
1220 100 26.1 140.0
600 25 412 1375
350 770 520 710 50 a0 90 1205 470 30 16 26 1440
1010 75 335 158.0
1240 100 25.5 170.0
610 25 59.2 163.0
400 780 580 770 50 ) 100 1538 525 32 16 30 175.0
1020 75 48.3 188.0
1290 100 315 2100
630 25 80.5 221.0
450 800 640 810 50 80.2 100 1897 585 32 20 30 935.0
1060 75 66.0 255.0
1330 100 387 275.0
640 25 107.5 273.0
500 810 715 960 50 1073 100 2273 650 34 20 83 2950
1090 75 63.1 315.0
1350 100 374 340.0
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YANAL KOMPANSATORLER

P KRS-24

DN 25 — DN 500

UKBLR /PN 16
Universal Kaynak Boyunlu Limitrotlu

LATERAL EXPANSION jOINTS
™ KRS-24
DN 25 — DN 500

UKBLR / PN 16
Universal Welding Ends with tie rods

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada cok katli kérik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI316t - DIN 14571 efc. vs.

LIMITROT VE SOMUN / TIE ROD AND NUTS

STANDART LIMITROT / STANDART TIE ROD

RSt37-2 DIN 1.0038

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

Material
Malzeme

STANDART SOMUN / STANDART NUT

RSt37-2 DIN 1.0038

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

KAYNAKBOYUN OZELLIKLERI / WELDEND FEATURES

STANDART URETIM / STANDART PRODUCTION
Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

Material
Malzeme

RSt37-2 DIN 1.0038

Material

Malzeme
efc. v.s.

DN 25—DN 500 arasi fiim dl¢ilerde flanslar korozyona dayanikl 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement

Sistemdeki gerilimi ve giriltiyu dusirmek / For reducing tension and
noise

Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / All motors

Endistriyel uygulamalar / Industrial applications
Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

iqme suyu hatlar / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
- 16 BAR
-196 +550C

Dizayn Basinai / Design Pressure

Dizayn Sicakligi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhii talep halinde +950 C ‘ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Boru élgileri igin lGtfen tablolar bolimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalaring karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Diameter

Cap

DN
0

25

32

40

50

65

80

100

125

150

200

250

300

350

400

450

500

A karasus

Length

695

1010

1030
1265
615
845
1085
1320
615
845
1085
1320
835
935
1135
1335
835
935
1135
1335
850
950
1200
1350
850
1000
1230
1470
850
1000
1200
1470

Oval Flange

Oval Flang

H
mm

65

70

75

95

115

125

155

195

225

285

345

380

425

485

535

585

Oval flange

Oval Flang

H1
mm

110

115

125

160

175

190

225

260

285

385

435

620

655

705

755

805

Lateral
Movement
+/-
Yanal
Hareket

Lateral
Spring
rate
Yanal
Yay
Sabiti

320.0
137.8
61,8
35.1

Axial
Movement
+/-
Eksenel
Hareket
+/-

AX
mm

45

45

45

45

45

45

45

45

60

75

75

100

100

100

100

100

Bellows effective
Area

Kériik Efektif Alani

KEA

18

2

37

58

82

134

192

265

442

683

1019

1205

1538

1897

2773

Welding
End
Sizes
Kaynak
Boyun
Olgileri
@Dxs
mm

33.7x2.6

42.4x2.6

48.3x2.6

60.3x2.9

76.1x2.9

88.9x3.2

114.3x3.6

139.7x4.0

168.3x4.5

219.1x6.3

273.0x6.3

323.9x7.1

355.6x8.0

406.4x8.0

457.2x10.0

508.0x10.0
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YANAL KOMPANSATORLER

P KRS-25

DN 25 - DN 500

UkBM /PN 16
Universal Kaynak Boyunlu Mafsalli

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material
Malzeme

KAYNAKBOYUN OZELLIKLERI / WELDEND FEATURES

STANDART URETIM / STANDART PRODUCTION
Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

RSt 37-2 DIN 1.0038

Material

Malzeme
etc. v.s.

DN 25—DN 500 arasi tim dl¢ilerde kaynak boyun kisimlar korozyona dayanikli ozl
boyalidir.

The all welding ends of beetwen DN 25-DN 500 sizes are with special
paint ( for corrosion protection.)
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LATERAL EXPANSION jOINTS
P KRS-25

DN 25 — DN 500

ukBm /PN 16
Universal Hinged Type With Welding End

b-—
- a~ [
—@—; g+ - - At
—F : T
L

UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tiim Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERIi / DESIGN FEATURES

: 10 BAR
:-196 +550C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE

Dizayn sicakhii talep halinde +950 C 'ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi igin litfen bize danigin.
For special requirements please consult us.

Boru dlgileri igin litfen tablolar bolimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirliklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akiskanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Diameter

Cap

DN
0

25

32

40

50

65

80

100

125

150

200

250

300

350

400

450

500

Length

695

1010

Oval Flange

Oval Flang

H
mm

65

70

75

95

115

135

165

195

225

285

345

455

515

575

635

710

A karasus

Oval flange

Oval Flang

H1
mm

110

115

125

160

175

205

235

265

310

385

435

575

715

755

795

965

Lateral
Movement
+/-
Yanal
Hareket

Lateral
Spring
rate
Yanal
Yay
Sabiti

320.0
1378
61,8
35.1

Olculer / Dimensions

Bellows effective
Area

Koriik Efektif Alani

24

37

58

82

134

192

265

442

683

1019

1205

1538

1897

2773

Kaynak
Boyun
Olguleri
Kaynak
Boyun
Olgileri
@Dxs
mm

33.7x2.6

42.4x2.6

48.3x2.6

60.3x2.9

76.1x2.9

88.9x3.2

114.3x3.6

139.7x4.0

168.3x4.5

219.1x6.3

273.0x6.3

323.9x7.1

355.6x8.0

406.4x8.0

457.2x10.0

508.0x10.0

Approx.
Weight

Yaklagik Agirlik
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YANAL KOMPANSATC)RLER

" KRS-26

DN 25 - DN 500

UFM /PN 16
Universal Flangli Mafsallt

KORUK OZELLIKLERI / BELLOW FEATURES

Tek yada cok katlr kérik tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material . AISI3N
Malzeme © (DIN1.4541)

OZEL URETIM / SPECIAL PRODUCTION

AISI304 - DIN1,4301
Material . AISI309 - DIN1,4828
Malzeme © AISI316 - DINT1,4401

AISI316ti - DIN1,4571 efc. vss.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material . Talep halinde paslanmaz celik v.s.
Malzeme © Stainless Steel on request etc.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material . RSt37-2 DIN1.0038
Malzeme " PN25/PN6/PN10/PN16

OZEL URETIM / SPECIAL PRODUCTION
Stainless steel

Material Paslanmaz Celik

Malzeme
efc. v.s.

DN 25—DN 500 arasi tiim 6lgilerde flanglar korozyona dayanikli 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
for corrosion protection.)
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LATERAL EXPANSION jOINTS
™ KRS-26

DN 25 — DN 500

urM /PN 16
Universal Hinged Type With Flange

+r “ . -
o ]

N

Llg 8 J

’ N
ey,
— I¢‘ - ¢‘ - |
L

UYGULAMA ALANLARI / APPLICATIONS

Yanal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tiim Pompalar / All pumps

Tiim Motorlar / Al motors

Endiistriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

igme suyu hatlani / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
Dizayn Basina / Design Pressure - 16 BAR

Dizayn Sicakhigi / Design Temperature -196 + 550 C

OZEL NOT / SPECIAL NOTE
Dizayn sicakhigi talep halinde 4950 C'ye kadar olabilir.

Design temperature can be designed until + 950 C as well.

(ok dzel taleplerinizi icin liitfen bize damigin.
For special requirements please consult us.

Flang tablolari icin litfen tablolar bélimine bakiniz.
Please see table pages for flange tables.

Boru dlgileri igin liitfen tablolar bolimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agirhiklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar icin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



Oval Oval Lateral Lateral

; : Bellows Flange Approx.
Diameter Flange | flange | Movement Spring 5 Boyun Center to - Hole -
- rate cectiveArea 5 ciileri center | thickness quantity Weight
Yanal Yanal o . Kaynak :
Cap Boy Oval Flang | Oval Flang Hareket Yay Korlﬂ; Efekit Boyun F|°n§|:’ eI] k kFII UT{ 4 Ifll(uné i Yaklagik Agirhk
+/_ Subiﬁ ani Olgulerl merKkezi atinhgi eliK aaerl
L H H1 LAT KEA @Dxs k ] ]
mm mm mm mm N/m mm mm Adet
360 25 7.1 84
25 485 145 190 50 98 12 33.7x2.6 85 16 4 14 96
625 75 11 10.1
775 100 05 1.1
360 25 73 87
32 485 150 195 50 29 18 42.4x2.6 100 16 4 18 98
625 75 1.2 104
775 100 0.6 1n7
365 25 15 9
40 490 155 200 50 30 24 48.3x2.6 110 16 4 18 102
630 75 13 107
780 100 07 12
370 25 7.6 9.2
50 495 160 205 50 31 37 60.3x2.9 125 18 4 18 105
635 75 14 11
785 100 0.8 125
410 25 53 9.5
65 520 180 220 50 21 58 76.1x2.9 145 18 4 18 n
660 75 1.0 12
800 100 0.6 13
410 25 154 18
80 590 195 265 50 54 82 88.9x3.2 160 20 8 18 20
660 75 27 22
800 100 14 245
425 25 257 25
100 535 215 295 50 102 134 114.3x3.6 180 20 8 18 97
675 75 53 30
815 100 2.5 33
490 25 239 34
125 760 245 345 50 87 192 139.7x4.0 210 2 8 18 40
1000 75 44 45
1235 100 28 50
500 25 37.6 40
150 760 280 375 50 135 265 168.3x4.5 240 2 8 2 48
980 75 6.8 55
1235 100 39 63
560 25 1045 70
200 790 335 435 50 605 442 219.1x6.3 295 24 12 22 80
1030 75 305 92
1265 100 17.0 103
560 25 138.7 87
250 790 390 505 50 739 683 273.0x6.3 355 26 12 26 105
1030 75 335 121
1265 100 189 139
715 25 98.5 120
300 785 455 575 50 675 1019 323.9x7.1 410 28 12 26 125
935 75 340 140
1115 100 19.1 152
715 25 1205 155
350 815 515 715 50 685 1205 355.6x8.0 470 30 16 26 165
1015 75 325 182
1215 100 215 200
715 25 1755 195
400 815 575 755 50 115.0 1538 406.4x8.0 525 32 16 30 208
1015 75 76.5 230
1215 100 30.3 255
715 25 247.0 238
450 885 635 795 50 1061 1897 457.2x10.0 585 32 20 30 20
1115 75 484 285
1355 100 284 315
715 25 320.0 325
500 885 o %5 50 13738 213 | 500 & e 0 3 5
1115 75 618 380
1355 100 35.1 410
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AGISAL KOMPANSATORLER
P KRS-31
DN 25 — DN 500

M /PN 16
Flansli Mafsalli

ANGULAR EXPANSION jOINTS
P KRS-31

DN 25 — DN 500

M /PN 16
Hinged Type With Flange

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material . AISI3N
Malzeme © (DIN1.4541)

OZEL URETIM / SPECIAL PRODUCTION

AISI304 - DIN1,4301
Material . AISI309 - DIN1,4828
Malzeme © AISI316 - DINT1,4401

AISI316ti - DINT,4571 efc. vss.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material . Talep halinde paslanmaz celik v.s.
Malzeme © Stainless Steel on request etc.

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material . RSt37-2 DIN1.0038
Malzeme © PN25/PN6/PN10/PN16
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

Material
Malzeme

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Agsal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tiim Pompalar / All pumps

Tiim Motorlar / All motors

Enddstriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES
Dizayn Basina / Design Pressure : 16 BAR

Dizayn Sicakhigi / Design Temperature -196 + 550 C

OZEL NOT / SPECIAL NOTE
Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.

Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi icin liitfen bize danigin.
For special requirements please consult us.

Flang tablolart icin litfen tablolar bolimine bakiniz.
Please see table pages for flange tables.

Boru dl¢ileri igin liitfen tablolar bolimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agiriklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindina akigkanlar icin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.

A~ karasus



2%
2
40
50
6
80
100
125
150
200
250
300
350
400
450
500

A7

Length

215
215
225
235
255
255
255
295
295
325
325
415
415
415
415
415

End
Sizes

Kaynak
Boyun

Ociileri

@Dxs

33.7x2.6
42.4x2.6
48.3x2.6
60.3x2.9
76.1x2.9
88.9x3.2
114.3x3.6
139.7x4.0
168.3x4.5
219.1x6.3
273.0x6.3
323.9x7.1
355.6x8.0
406.4x8.0
457.2x10.0
508.0x10.0

Flange

Oval flang

110
115
125
160
175
190
225
260
285
385
435
620
655
705
755
805

karasus

Angular
Movement
+/-

Agsal
Hareket
+/-

ANG

A
S

@d

INEEEEERHEEEEEEE]

Angular
Force

Agisal
Kuvvet

AK

03
04
0.6
0.7
09
1.9
24
49
8.8
128
25
7.5
86.5
115.0
147
181

INEEEEN BEEEEEEEEEE)

Bellow
Effective
Area

Koriik
Efektif
Alani

231

412
610
978
1163
1492
1863
2269

Flange
Center
to
center

Flang delik

merkezi

85
100
110
125
145
160
180
210
240
295
355
410
470
525
585
650

Flange
Hole
quantity

Flang
delik adeti

Flange
thickness

Flang
kalinhg

14
18
18
18
18
18
18
18
22
22
26
26
26
30
30
33

Approx.
Weight

Yaklag!

k

Agirhik

Kg

kg
55
6.0
65
70
80
100
1.0
140
190
370
480
930
127.0
155.0
1700
250.0
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AGISAL KOMPANSATORLER
P KRS-32
DN 25 — DN 500

kM /PN 10
Flansh Kardan Mafsalli

ANGULAR EXPANSION jOINTS
" KRS-32

DN 25 — DN 500

kv /PN 16
Cardan-Hinged Type With Flange

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt37-2 DIN 1.0038

Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material
Malzeme

FLANS OZELLIKLERI / FLANGE FEATURES

STANDART URETIM / STANDART PRODUCTION

Material RSt 37-2 DIN 1.0038
Malzeme PN2,5/PN6/PN10/PN16
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

DIN,, BS, EN , ANSI etc. v.s.

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

Material
Malzeme

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Agsal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tiim Pompalar / All pumps

Tiim Motorlar / All motors

Enddstriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlari / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
-196 + 550 C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhigi talep halinde +950 C'ye kadar olabilir.

Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi icin liitfen bize danigin.
For special requirements please consult us.

Flang tablolart icin litfen tablolar bolimine bakiniz.
Please see table pages for flange tables.

Boru dl¢ileri igin liitfen tablolar bolimine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina karsi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agiriklart +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Agindina akigkanlar icin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions

“Gd® | ouer | movement | ATOURT | i | canirio| MO | rile | Fange | Aporox

Sizes Diameter +/- Area center quantity

Iléuo%l;uunlf F:)tllf§1§ Hﬁgrta(lei I(Alf\llsv(:alt IE(f(;rkui:(f BI(:I?IE . Delik sayisi | Flang kalinhk Y:gllﬁfll(k

olgileri Olgisi +/- Alani merkezi

@Dxs H ANG AK k Kg

kg
25 250 33.7x2.6 185 25 03 24 85 14 4 14 6.0
32 250 42.4x2.6 195 25 04 27 100 18 4 18 6.5
40 250 48.3x2.6 200 25 0.6 30 110 18 4 18 7.0
50 260 60.3x2.9 205 25 0.7 33 125 18 4 18 75
65 285 76.1x2.9 75 25 0.9 48 145 18 4 18 95
80 290 88.9x3.2 265 20 19 74 160 18 8 18 18.0
100 305 114.3x3.6 295 20 24 110 180 18 8 18 230
125 315 139.7x4.0 335 15 49 153 210 18 8 18 315
150 335 168.3x4.5 375 15 8.8 231 240 2 8 2 43.0
200 390 219.1x6.3 450 15 12.8 412 295 22 12 2 78.0
250 390 273.0x6.3 520 15 235 610 355 26 12 26 95.0
300 45 323.9x7.1 575 10 7.5 978 410 26 12 26 118.0
350 45 355.6x8.0 75 8 86.5 1163 470 26 16 26 155.0
400 N5 406.4x8.0 755 8 115.0 1492 525 30 16 30 205.0
450 N5 457.2x10.0 795 6 147 1863 585 30 20 30 250.0
500 600 508.0x10.0 965 6 181 2269 650 33 20 33 370.0
N =
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AGISAL KOMPANSATORLER
" KRS-33
DN 25 — DN 500

kBM /PN 16
Kaynak Boyunlu Mafsalli

ANGULAR EXPANSION JOINTS
™ KRS-33

DN 25 — DN 500

kem /PN 16
Hinged Type With Welding End

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt37-2 DIN 1.0038

Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material
Malzeme

KAYNAKBOYUN OZELLIKLERI / WELDEND FEATURES

STANDART URETIM / STANDART PRODUCTION
Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

RSt 37-2 DIN 1.0038

Material

Malzeme
etc. v.s.

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Agsal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
196 + 550 C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhg talep halinde +950 C ‘ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi igin litfen bize damgin.
For special requirements please consult us.

Boru élgileri igin lutfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina kargi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agiriklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Diameter

Cap

%
2
10
50
65
80
100
125
150
200
250
300
350
400
450
500

240
240
250
250
275
280
295
305
325
380
380
835
835
835
835
835

@D

Welding
End
Sizes

Kaynak

Boyun
olgileri

@Dxs

mm
33.7x2.6
42.4x2.6
48.3x2.6
60.3x2.9
76.1x2.9
88.9x3.2
114.3x3.6
139.7x4.0
168.3x4.5
219.1x6.3
273.0x6.3
323.9x7.1
355.6x8.0
406.4x8.0
457.2x10.0
508.0x10.0

A karasus

Flange
Outer
Diameter

130
140
145
155
175
205
235
265
310
385
415
575
715
755
795
965

o
L1
L/
[ “_Eiﬁ N
———
L1
N\ L
L

Angular
Movement

+/-

Agsal
Hareket
+/-

Angular

Force

Agisal
Kuvvet

AK

03
04
0.6
0.7
0.9

24
49
8.8
12.8
235
7.5
86.5
115.0
147
181

Bellow
Effective

Area
Korik

Efektif
Alani

KEA
m?
L
7
30
3
48
74
110
153
231
412
610
978
1163
1492
1863
2269

Approx.
Weight

Yaklagik
Agirhk

Kg

104
146
165
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AGISAL KOMPANSATORLER
" KRS-34
DN 25 — DN 500

kBKM /PN 160
Kaynak Boyunlu Kardan Mafsalli

ANGULAR EXPANSION jOINTS
" KRS-34

DN 25 — DN 500

kBkM /PN 16
Cardan-Hinged Type With Welding End

KORUK OZELLIKLERIi / BELLOW FEATURES

Tek yada cok katli kérisk tasarimi
Single and multiple convolution bellows

STANDART URETIM / STANDART PRODUCTION

Material AlISI 321
Malzeme (DIN1.4541)
OZEL URETIM / SPECIAL PRODUCTION
AISI 304 DIN 1,4301
Material AISI 309 DIN 1,4828
Malzeme AISI 316 DIN 1,401
AISI3161 - DIN 14571 efc. vs.

MAFSAL OZELLIKLER / HINGE FEATURES

STANDART MAFSAL / STANDART HINGE

RSt 37-2 DIN 1.0038
Talep halinde paslanmaz eelik v.s.
Stainless Steel on request etc.

OZEL MAFSAL / SPECIAL HINGE

Material
Malzeme

Material
Malzeme

KAYNAKBOYUN OZELLIKLERI / WELDEND FEATURES

STANDART URETIM / STANDART PRODUCTION
Material
Malzeme
OZEL URETIM / SPECIAL PRODUCTION

Stainless steel
Paslanmaz Celik

Talep halinde paslanmaz gelik v.s.
Stainless Steel on request etc.

RSt 37-2 DIN 1.0038

Material

Malzeme
etc. v.s.

DN 25—DN 500 arast tiim 6lgiilerde flanglar korozyona dayanikh 6zel boyalidir.

The all flanges of beetwen DN 25-DN 500 sizes are with special paint (
Jor corrosion protection.)
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UYGULAMA ALANLARI / APPLICATIONS

Agsal hareketleri absorbe etmek / For absorbing lateral movement
Tiim makinalar / All machines

Tism Pompalar / All pumps

Tiim Motorlar / Al motors

Enddstriyel uygulamalar / Industrial applications

Egzost uygulamalari / Exhaust systems

Gaz ve su hatlar / Gas and water lines

igme suyu hatlari / Drinking water lines

DIZAYN OZELLIKLERI / DESIGN FEATURES

: 16 BAR
196 + 550 C

Dizayn Basina / Design Pressure

Dizayn Sicakhigi / Design Temperature

OZEL NOT / SPECIAL NOTE
Dizayn sicakhg talep halinde +950 C ‘ye kadar olabilir.
Design temperature can be designed until + 950 C as well.

Cok dzel taleplerinizi igin litfen bize damgin.
For special requirements please consult us.

Boru élgileri igin lutfen tablolar bélimiine bakiniz
Please see table pages for pipe size tables.

Uriinler fabrika hatalarina kargi 1 yil garantilidir.
Products are under our 1 year quarantee for factory faults.

Uriin agiriklar +- %10 toleranshdir.
Product weights have +- 10% tolerance.

Asindina akigkanlar igin layner kullaniniz.
Use liner to protect bellow from wear due to abrasive media.
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Olculer / Dimensions

7
%
@D

s EEErEEaEEEnaarg

T
-

— Mend Ouer | Mowmen | A0S gec, A
Size Diameter +/- Area

Kaynak Flang Agsal Agsal Kﬁrii!( .
Cap Fo_yun‘ . D'|_§ " Hareket Kowet Efekiif Yaklagik Agirlik

olgileri Olgisi +/- Alani

@Dxs H ANG AK Kg

mm mm <o kg

25 240 33.7x2.6 185 25 0.3 24 55
32 240 42.4x2.6 195 25 0.4 27 6
40 250 48.3x2.6 200 25 0.6 30 6.5
50 250 60.3x2.9 205 25 0.7 33 7
65 275 76.1x2.9 215 25 09 48 8
80 280 88.9x3.2 265 20 1.9 74 12
100 295 114.3x3.6 295 2 24 110 14
125 305 139.7x4.0 335 15 49 153 19
150 325 168.3x4.5 375 15 8.8 21 30
200 380 219.1x6.3 450 15 12.8 412 60
250 380 273.0x6.3 520 15 25 610 7
300 835 323.9x7.1 575 10 715 978 95
350 835 355.6x8.0 715 8 86.5 1163 18
400 835 406.4x8.0 755 8 115.0 1492 162
450 835 457.2x10.0 795 6 147 1863 205
500 835 508.0x10.0 965 6 181 2269 235
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FLANS OLCULERI DIN EN 1092-1

Flange Diamensions

K D B1 d1 B|1 [JZ d1
Z J e
ol -%im ﬁL E

Kk~ —Y
w
)

— Fl—
TiP 01 TiP 02 in 32 TiP 02 in 33
~——H2 — TYPOI TYP02in32 TYP02in33
vz 2 w2 A7)
I | |
d1N4 B2 B3 G A N1 B1 N2
] Jo| |
] A -
TR I
R I
Gkt ) N
—H2 — —H1—
TiP 04 in 34 TiP 05 TiP 11 TiP 12
TYP 04in 34 TYPO5 TYP1I TYP12
5| D K | L [No/Size| A B1 B2 Cﬂ C2 gl e F| © |Hi|H2|H3| N1 N2 N3RS
g— St C3 max
o
S A | Flans Tipi / Flange Type
g =
22 no| o o5, 12 12 12
01,02,05,11,12,13,21 21 12 102 |02 ,5/05|02)32| 05 | 5|11 |11 11 | 2121 |5 1
% 32 04
DN 21 21
10 75 50 11 4—M10 17,2 18,0 21 12 12 12 3 10 - 20 28 6 26 25 20 4 1,8
15 80 55 11 4—M10 21,3 22,0 25 12 12 12 3 10 - 20 30 6 30 30 26 4 2,0
20 90 65 11 4—M10 26,9 27,5 31 14 14 14 4 10 - 24 32 6 38 40 34 4 2,3
25 100 75 11 4—M10 33,7 34,5 38 14 14 14 4 10 - 24 35 6 42 50 44 4 2,6
32 120 90 14 | 4—M12 42,4 43,5 46 16 14 14 5 10 - 26 35 6 55 60 54 6 2,6
40 130 100 14 | 4—M12 48,3 49,5 53 16 14 14 5 10 - 26 38 7 62 70 64 <) 2,6
50 140 110 14 | 4—M12 60,3 61,5 65 16 14 14 5 12 - 28 38 8 74 80 74 6 2,9
65 160 130 14 | 4—MI12 76,1 77,5 81 16 14 14 6 12 55 32 38 9 88 100 94 6 2,9
80 190 150 18 | 4—M16 88,9 90,5 94 18 16 16 [e) 12 70 34 42 10 102 110 110 8 3,2
100 210 170 18 | 4—M16 114,3 116,0 | 120 18 16 16 6 14 90 40 45 10 130 130 130 8 3,6
125 240 200 18 | 8—M16 139,7 141,5 | 145 | 20 18 18 le) 14 115 44 48 10 155 160 160 8 4,0
150 265 225 18 | 8—M16é 168,3 1705 | 174 | 20 18 18 6 14 140 44 48 12 184 185 182 10 4,5
200 320 280 18 | 8—M16 219,1 221,5 | 226 | 22 20 20 o) 16 190 44 55 15 236 240 238 10 5,9
250 375 335 18 | 12—M16 | 273,0 | 276,5 | 281 24 22 22 8 18 235 44 60 15 290 295 284 12 6,3
300 440 395 | 22 | 12—M20 | 323,9 | 327,5 | 333 | 24 22 22 8 18 285 44 62 15 342 355 342 12 7,1
350 490 445 | 22 | 12—M20 | 355,6 | 359,5 | 365 | 26 | 22 22 8 18 330 - 62 15 385 - 392 12 7,1
400 540 495 | 22 | 16—M20 | 406,4 | 411,0 | 416 | 28 | 22 22 8 20 380 - 65 15 438 - 442 12 7,1
450 595 550 | 22 | 16—M20 | 457,0 | 462,0 | 467 | 30 | 22 24 8 20 425 - 65 15 492 - 494 12 7,1
500 645 600 | 22 | 20—M20 | 508,0 | 513,5 | 519 | 30 | 24 24 8 22 475 - 68 15 538 - 544 12 7,1
600 755 705 | 26 | 20—M24 | 610,0 | 616,5 | 622 | 32 | 30 | 30 8 22 575 - 70 16 640 - 642 12 7,1
700 860 810 | 26 | 24—M24 | 711,0 - - - 24 40 - - 670 - 70 16 740 - 746 12 7,1
800 975 920 | 30 | 24—M27 | 813,0 - - - 24 44 - - 770 - 70 16 842 - 850 12 7,1
900 1075 | 1020 | 30 | 24—M27 | 9214,0 - - - 26 | 48 - - 860 - 70 16 942 - 950 12 7,1
1000 1175 1 1120 | 30 | 28—M27 | 1016,0 - - - 26 52 - - 960 - 70 16 | 1045 - 1050 | 16 7,1
1200 | 1405 | 1340 | 33 | 32—M30 | 1219,0 - - - 28 | 60 - - 1160 - 90 20 | 1248 - 1264 | 16 8,0
1400 | 1630 | 1560 | 36 | 36—M33 | 1422,0 - - - 32 68 - - 1346 - 90 20 | 1452 - 1480 | 16 8,0
1600 | 1830 | 1760 | 36 | 40—M33 | 1626,0 - - - 34 76 - - 1546 - 90 20 | 1655 - 1680 | 16 9,0
1800 | 2045 | 1970 | 39 | 44—M36 | 1829,0 - - - 36 | 84 - - 1746 - 100 | 20 | 1855 - 1878 | 16 | 10,0
2000 | 2265 | 2180 | 42 | 48—M39 | 2032,0 - - - 38 | 92 - - 1950 - 110 | 25 | 2058 - 2082 | 16 | 11,0
2200 | 2475 | 2390 | 42 | 52—M39 | 2035,0 - - - 42 - - - - - 115 | 25 | 2260 - - 18 | 12,0
2400 | 2685 | 2600 | 42 | 56—M39 | 2438,0 - - - 44 - - - - - 125 | 25 | 2462 - 18 | 13,0
2600 | 2905 | 2710 | 48 | 60—M45 | 2620,0 - - - 46 - - - - - 130 | 25 | 2665 - 18 | 14,0
2800 | 3115 | 3020 | 48 | 64—M45 | 2820,0 - - - 48 - - - - - 135 | 30 | 2865 - - 18 | 15,0
3000 | 3315 | 3220 | 48 | 68—M45 | 3020,0 - - - 50 - - - - - 140 | 30 | 3068 - - 18 | 16,0
3200 | 3525 | 3430 | 48 | 72—M45 | 3220,0 - - - 54 - - - - - 150 | 30 | 3272 - - 20 | 16,0
3400 | 3735 | 3640 | 48 | 76—M45 | 3420,0 - - - 56 - - - - - 160 | 35 | 3475 - - 20 | 18,0
3600 | 3970 | 3860 | 56 | 80—M52 | 3620,0 - - - 60 - - - - - 165 | 35 | 3678 - - 20 | 18,0




FLANS OLCULERI DIN EN 1092-1

Flange Diamensions

2 vz 7

K D B1 d1B1 B2

Z |
] -%—im

—lc1l— -
TiP 01 TiP 02 in 32 TiP 02 in 33
~—H2 — TYPOI TYP02in 32 TYP02in 33
v A, /4, 2
( 7= 71 ot 7,9
d1N4 B2 B3 —%J@ A N1 BE N2
‘ | Z ]
i s R s
E 77 vz —|—H3
H3 |—
—lc1 —lcal—  —lc2l— —lc2
'—H2 — —H1—
TiP 04 in 34 TiP 05 TiP 11 TiP 12 TiP 21
TYP 04in 34 TYPO5 TYP1I TYP12 TYP2I
a5l D K | L |[No/Sizz|] A | Bl | B2 | B3 |C1|C2|C3|C4| E | F mGax H1 | H2 |H3| N1 N2 | N3 | R | S
o
S g
T Q| Flang Tipi / Flange Type
€=
Ers
o5
Z 2 [ SRR T 02| 32 milnn U
01,02,05,11,12,21 21* | 12 |02 04|02 ,, 21|05 % 35| 05 |12 o, | 20| 5, |12 21 1234
DN 34 | 32 04 21
10
15
20 PN 40 CAPLARA BAKINIZ
25 SEE PN 40 DIMENSIONS
32
40
50
65
80 PN 16 GCAPLARA BAKINIZ
100 SEE PN 16 DIMENSIONS
125
150
200 340 295 22 8—-M20 | 219,11 221,5]226 | 240 | 24 | 24 | 24 | 24 6 20 190 | 44 62 16 | 234 | 246 | 246 10 | 5,9
250 | 395 | 350 | 22 | 12--M20 | 273,0 | 276,5 | 281 | 294 | 26 | 26 | 26 | 26 | 8 | 22| 235 | 46 | 68 | 16 | 292 | 298 | 298 | 12 | 6,3
300 445 400 | 22 | 12—M20 | 323,9 | 327,5 | 333 | 348 | 26 | 26 | 26 | 26 8 22 285 | 46 68 16 | 342 | 350 | 348 12 | 7,1
350 505 460 | 22 | 16—M20 | 335,6 | 359,5 | 365 | 400 | 28 | 26 | 26 | 26 8 22 330 | 53 68 16 | 385 | 400 | 408 12| 7,1
400 565 515 26 | 16—M24 | 406,4 | 411,0 | 416 | 450 | 32 | 26 | 26 | 26 8 24 380 | 57 72 16 | 440 | 456 | 456 12 | 7,1
450 | 615 | 565 | 26 | 20—M24 | 457,0 | 462,0 | 467 | 498 | 36 | 28 [ 28 |28 | 8 | 24 | 425 | 63 | 72 | 16 | 488 | 502 | 502 | 12 | 7,1
500 | 670 | 620 | 26 | 20—M24 | 508,0|513,5| 519 | 550 | 38 | 28 | 28 | 28 | 8 | 26 | 475 | 67 | 75 | 16 | 542 | 559 | 559 [ 12 | 7,1
600 | 780 | 725 | 30 | 20-M27 [ 610,0]616,5| 622 | 650 | 42 [ 34 | 34 [ 34 | 8 | 26 | 575 [ 75| 80 | 18 | 642 | 658 | 658 [ 12 | 7,1
700 895 840 30 | 24—M27 | 711,1 - - - - 30 | 34 | 38 - - 670 - 80 18 746 - 772 12 | 8,0
800 | 1015 | 950 33 | 24—M30 | 813 - - - - 32 | 36 | 42 - - 770 - 90 18 850 - 876 12 | 8,0
900 | 1115 | 1050 | 33 | 28—M30 | 914 - - - - 34 | 38 | 46 - - 860 - 95 20 | 950 - 976 12 1 10,0
1000 | 1230 | 1160 | 36 | 28—M33 | 1016 | - ; | - 1343852 -] - [90 | -] 95 20 |1052] - [1080] 16100
1200 | 1455 | 1380 | 39 | 32—M36 | 1219 - - - - 38 | 44 | 60 - - 1160 - 115 | 25 | 1256 - 1292 | 16 | 11,0
1400 | 1675 | 1590 | 42 | 36—M39 | 1422 - - - - 42 | 48 - - - 1346 - 120 | 25 | 1460 - 1496 | 16 [ 12,0
1600 | 1915 | 1820 | 48 | 40—M45 | 1626 - - - - 46 | 52 - - - 1546 - 130 | 25 | 4666 - 1712 | 16 | 14,0
1800 | 2115 | 2020 | 48 | 44—M45 | 1829 | - l - 050056 - [ -] - [1746] - [140] 30 [4868] - [1910] 16 [15,0
2000 | 2325 | 2230 | 48 | 48—M45 | 2032 - - - - 54 | 60 - - - 1950 - 150 | 30 | 2072 - 2120 | 16 [ 16,0
2200 | 2550 | 2440 | 56 | 52—M52 | 2235 - - - - 58 - - - - - - 160 | 35 | 2275 - - 18 118,0
2400 | 2760 | 2650 | 56 | 56—M52 | 2438 | - g S o Te2 ] - - - . - [ 170 ] 35 | 2478 | - - [ 187200
2600 | 2960 | 2850 | 56 | 60—M52 | 2620 | - . o Tes | ] - - - B - [ 180 ] 40 2680 - - 18220
2800 | 3180 | 3070 | 56 | 64—M52 | 2820 | - ; e . - [190 [ 40 | 2882 | - - 18220
3000 | 3405 | 3290 | 62 | 68—M56 | 3020 | - E ST - . - [ 200 45 | 3085 | - - 18240
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FLANS OLCULERI DIN EN 1092-1

Flange Diamensions

_AA_ A4 2
_@Fs
D B1 d1B1 d1N* A B3
L
7 77 ‘4 | E
—lc1— Py 1
.C —Fl- _ _C H3 —
TiP 01 TiP02in32  TiP02in 33 TiP 04 in 34
TYP Ol TYP02in 32 TYP02in 33 TYP 04in 34
2
2
TiP 05 TiP 11 TiP 12 TiP 13
TYP 05 TYPII TYP 12 TYP I3
a5 D K | L [No/Size| A Bl | B2 | B3 |Cl1|C2|/C3|C4| E FmGamesz N1 | N2 | N3 | R | S
S5
2 _Qé Flans Tipi / Flange Type
E‘g
23 11 01 01 | 1 iy
01,02,05,11,12,21 21* | 12 | 02 | 04 | 02 |12 |21 |05 gi gi 05 }g ;’l ;l ;l }g 21 }g ;l
DN 34 | 32 04 |13 o
10
15
20 PN 40 CAPLARA BAKINIZ
25 SEE PN 40 DIMENSIONS
32
40
50 165 125 18 4—M16 60,3 61,5 65 77 19 18118 | 18 16 - 28 | 45 8 74 84 84 5 2,9
65 | 185 | 145 | 18 | *_MI16 | 76,1 | 77,5 | 81 | 96 | 20 | 18| 18| 18 16| 55 |32 45[ 10| 92 | 104 | 104 | 6 | 2,9
80 | 200 | 160 | 18 | 8—M16 | 88,9 | 90,5 | 94 | 108 | 20 | 20 | 20 | 20 16| 70 | 34|50 10| 105 | 118 | 120 | 8 | 3,2
100 220 180 18 8—MI16 114,3 | 116,0| 120 | 134 | 22 | 20 | 20 | 20 18 90 40 | 52 | 12 131 140 | 140 | 8 3,6

125 | 250 | 210 | 18 | 8—M16 | 139,7 | 141,5| 145 | 162 | 22 | 22 | 22 | 22 18| 115 | 44 | 55 | 12 | 156 | 168 | 170 | 8 | 4,0

150 | 285 | 240 | 22 | 8—M20 | 168,3 | 170,5| 174 | 188 | 24 | 22 | 22 | 22 20 | 140 | 44 | 55|12 | 184 | 195 | 190 | 10 | 4,5

200 | 340 | 295 | 22 | 12—M20 | 219,1 | 221,5| 226 | 240 | 26 | 24 | 24 | 24 190 | 44 | 62 | 16 | 235 | 246 | 246 | 10 | 5,9

250 | 405 | 355 | 26 | 12—M24 | 273,0 | 276,5| 281 | 294 | 29 | 26 | 26 | 26 22 | 235 | 46| 70 | 16 | 292 | 298 | 296 | 12 | 6,3

300 | 460 | 410 | 26 | 12—M24 | 323,9 | 327,5| 333 | 348 | 32 | 28 | 28 | 28 24 | 285 | 46 | 78 | 16 | 344 | 350 | 350 | 12 | 7,1

350 | 520 | 470 | 26 | 16—M24 | 355,6 | 359,5| 365 | 400 | 35 | 30 | 30 | 30 26 | 330 | 57 | 82 | 16 | 390 | 400 | 410 | 12 | 8,0

400 | 580 | 525 | 30 | 16—M27 | 406,4 | 411,0| 416 | 454 | 38 | 32 | 32 | 32 28 | 380 | 63 | 85 | 16 | 445 | 456 | 458 | 12 | 8,0

450 | 640 | 585 | 30 | 20—M27 | 457,0 | 462,0 | 467 | 500 | 42 | 40 | 40 | 40 30 | 425 | 68 | 87 | 16 | 490 | 502 | 516 | 12 | 8,0

500 | 715 | 650 | 33 | 20—M30 | 508,0 | 513,5| 510 | 556 | 46 | 44 | 44 | 44 32| 475 |73 | 90 | 16 | 548 | 559 | 576 | 12 | 8,0

Q0 (00|00 |00 |00|00 |00 |ON|ON|ON O[O |ON| 0
N
o

32 | 575 | 83| 95| 18 | 652 | 658 | 690 | 12 | 8,8

600 | 840 | 770 | 36 | 20—M33 | 610,0 | 616,5| 622 | 660 | 52 | 54 | 54 | 54

700 | 910 | 840 | 36 | 24—M33 | 711,0 - - - 36 | 42 | 48 | - - | 670 |83 |100| 18 | 755 | 760 | 760 | 12 | 8,8
800 | 1025 | 950 | 39 | 24—M36 | 813,0 - - - - 38 | 42 | 52 - - 770 | 90 | 105] 20 | 855 | 864 | 862 | 12 | 10,0
900 | 1125 ] 1050 | 39 | 28—M36 | 914,0 - - - - 40 | 44 | 58 | - - 860 | 94 |110] 20 | 955 | 968 | 962 | 12 | 10,0
1000 | 1255 | 1170 | 42 | 28—M39 | 1016,0 - - - - 42 | 46 | 64 - - | 960 [100|120| 22 | 1058 | 1072]1076| 16 | 10,0
1200 | 1485 | 1390 | 48 | 32—M45 | 1219,0 - - - - 48 |1 52 | 76 | - - [ 1160 ] - [130] 30 | 1262 - 11282116 112,5
1400 | 1685 | 1590 | 48 | 36—M45 | 1422,0 - - - - 52 | 58 - - - | 1346 | - |145]| 30 | 1465 - | 1482] 16 | 14,2
1600 | 1930 | 1820 | 56 | 40—M52 | 1626,0 - - - - 58 | 64 - - - | 1546 - [160] 35 | 1668 - 16961 16 16,0
1800 | 2130 | 2020 | 56 | 44—M52 | 1829,0 - - - - 62 | 68 | - - - | 1746 ] - [170] 35 | 1870 - 1896116 17,5
2000 | 2345 | 2230 | 62 | 48—Mb56 | 2032,0 - - - - 66 | 70 - - - [ 1950 ] - [180] 40 | 2072 - 12100] 16 120,0




FLANS OLCULERI

Flange Diamensions

777 72
il {
K D B1  d1B1 B2  d1 —F——}B2
§ L] Gl
I:‘I EJ
V277, 77,
—lc1l— :%01 —lctl—
TiP 01 TiP 02 in 32 TiP 02 in 33
—H2— TYPOI TYP02in32 TYP02in33
77 77 )
Z s 7 % s
d1N4 B2 B3 —%JG A N1
‘ 7 B
]
77 E 72 vz —|—H3
—lc1— —lcal—  —c2l—
. . ——H2— — H1— .
TIP 04 in 34 TIP 05 TIP 11 TIP 12 TIP 21
TYP 04in34 TYP 05 TYP1I TYP12 TYP2I
.| D K L |No/Size| A B1 | B2 |83 |C1|c2|c3|ca E| F | C |m|H2 H3| N1 N2 | N3RS
a 3 max
fe} o
O g
T2 Flans Tipi / Flange Type
=S
==
22 FER oL L 02| 32 22| n |2 IR
01,02,05,11,12,21 21* | 12 | 02 | 04 | 02|12 |21 |05 | 7| 55| 05 | 13| 34 | 34| 34 | 13 | 2 |13 34
DN 34 32 04 | 13 21
10
15
20
25
32
40 PN 40 CAPLARA BAKINIZ
50 SEE PN 40 DIMENSIONS
65
80
100
125
150
200 | 360 [ 310 | 36 [ 12--M24 [219,1[221,5[226 [ 250 [ 32 [ 30 [ 30 [ 30 [ 6 [ 26 [ 190 [ 52 [ 80 [ 16 | 244 [ 256 | 252 [10] 6,3
250 | 425 | 370 | 30 | 12-—-M27 | 273,0 [ 276,5 281 | 302 | 35 | 32 |32 | 32| 8 [ 26 | 235 | 60| 88 | 18| 298 [ 310 | 304 [12 ] 7,1
300 | 485 | 430 | 30 | 16-M27 | 323,9 |327,5 333 | 356 | 38 [ 34 [ 34|34 | 8| 28 | 285 | 67 | 92 | 18] 352 | 364 | 364 | 12| 8,0
350 | 555 | 490 | 33 | 16—M30 | 335,6 | 359,5 | 365 | 408 | 42 | 38 | 38 | 38 | 8 | 32 | 332 | 72 | 100 | 20 | 398 | 418 | 418 [ 12| 8,0
400 | 620 | 550 | 36 | 16-M33 | 406,4 | 411,0 | 416 | 462 | 46 [ 40 [ 40 | 40 | 8 | 34 | 380 | 78 | 110 | 20 | 452 | 472 | 472 | 12| 838
450 | 670 | 600 | 36 | 20—M33 | 457,0 | 462,0 | 467 | 510 | 50 | 46 | 46 | 46 | 8 | 36 | 425 | 84 | 110 | 20 | 500 | 520 | 520 [12 | 8,8
500 | 730 | 660 | 36 | 20--M33 | 508,0 | 513,5 | 519 | 568 | 56 | 48 | 48 | 48 | 8 | 38 | 475 | 90 | 125 | 20 | 558 | 580 | 580 |12 |10,0
600 | 845 | 770 | 39 | 20—M36 | 610,0 [ 616,5 | 622 | 670 | 68 | 58 | 58 | 58 | 8 | 40 | 575 [ 100|125 | 20 | 660 | 684 | 684 |12 [ 11,0
700 | 960 | 875 | 42 | 24-—M39 | 7111 - - - - |46 |50 - - - | 125[ 20 760 780 |12 [ 12,5
800 | 1085 | 990 | 48 | 24—M45 | 813 - - | 50 | 54 - - 135 | 22 | 864 882 [ 12]14,2
900 [ 1158|1090 | 48 | 28-—M45 | 914 - - | 54|58 - 145 | 24 | 968 982 [12]16,0
1000 | 1320 | 1210 | 56 | 28—M52 | 1016 - - | 58 ] 62 - 155 | 24 [ 1070 1086 | 16 [17,5
1200 | 1530 | 1420 | 56 | 32-—-M52 | 1219 - - 70 - - - - 1296 | 18| -
1400 | 1755 | 1640 | 62 | 36—M56 | 1422 - - - ]76 - - - 1508 [ 18| -
1600 | 1975 | 1860 | 62 | 40—M56 | 1626 | - - - 84 - - - 1726 | 20 | -
1800 | 2195 | 2070 | 70 | 44—Méb4 | 1829 - - 90 - - - 1920 [ 20| -
2000 | 2425 | 2300 | 70 | 48—M64 | 2032 - - 96 - - - 2150 | 20| -




PN 40 FLANS OLCULERI

Flange Diamensions
4 4 A
\_F% L
D B1 d1B1 B2 a1 +—— d1N1 A B3
. s L
2 ) ] |
vz % F—*F
c1 Fl_—c ey c1l—
. . . . — H3 —
TIP 01 TIP 02 in 32 TIP 02 in 33 TIP 04 in 34
TYP TYP02in32 TYP02in33 TYP 04in34

) ——H1—

TiP 05 TiP 13

TYP 05 TYP13
o3| D | K | L|[Nossze| A | B1 | B2 B3|Cl|C2iC3|C4|E|F mGax H1 [H2 |H3| N1 | N2 | N3 | R | S
S5
_E Pé Flans Tipi / Flange Type
§§ n | o o1 | 11 i

01,02,05,11,12,13,21 21* | 12 |02 |04 |02 |12|21 |05 gi gi 05 }g ;l ;1 ;l }g 21 ::23 1

DN 34 | 32 04 |13 s
10 | 90 | 60 | 14| 4—Mm12 | 172 [ 180 21 |31 [ 141616 16] 3 12| - | 22|35 6| 28 | 30| 28 | 4 |18
15 | 95 | 65 | 14| ami2 | 213|220 ] 25 |35 [ 14 lis] 6] 6] 3 12| - [22]38] 6] 32 | 35| 32| 4|20
20 | 105 ] 75 |14 | 4—m12 | 269 | 27,5 | 31 |42 | 16|18 |18 |18 ] 4 | 14| - |26 | 40| 6 | 40 | 45 | 40 | 4 | 23
25 | 115 | 85 | 14| 4a—mi2 | 337 | 345 | 38 |49 | 1618|1818 ] 4 14| - |28 40| 6] 46 | 52| 52 | 4|26
32 | 140 | 100 | 18 | 4—M16 | 42,4 | 435 | 47 | 59 |18 |18 | 18| 18] 5 14| - |30 ]42| 6| 56 | 60| 60 | 6 | 26
40 | 150 | 110 |18 | 4a—mis | 483 | 495 | 53 |67 |18 islis]is] 5 |14 - a2 ]as| 7] ea | 70| 70 | 6|26
50 | 165 | 125 | 18 | 4—M16 | 60,3 | 61,5 | 65 | 77 | 20 |20 |20 | 20| 5 [ 16| - |34 |48 | 8 | 75 | 84 | 84 | 6 | 2.9
65 | 185 | 145 | 18 | s—m16 | 761 | 77,5 | 81 | 96 | 22 |22 22|22 | ¢ | 16| 55 |38 |52 | 10| 90 | 104 | 104 | 6 | 29
80 | 200 | 160 | 18 | 8-M16 | 88,9 | 90,5 | 94 | 114| 24 | 24 | 24 | 24 | 6 | 18| 70 | 40 | 58 | 12| 105 | 118 | 120 | 8 | 32
100 | 235 | 190 | 22 | 8—m20 | 114,3 1160|120 | 138 | 26 | 24 | 24 | 24 | 6 | 20| 90 | 44 | 65 | 12| 134 | 145 | 142 | 8 | 36
125 | 270 | 220 | 26 | 8—m24 | 139,7 |141,5| 145 | 166| 28 | 26 | 26 | 26 | 6 | 22| 115 | 48 | 68 |12 ] 162 | 170 | 162 | 8 | 40
150 | 300 | 250 | 26 | 8—m24 | 168,33 |170,5| 174|194 | 30 |28 | 28 | 28 | 6 | 24 | 140 | 52 | 75 | 12| 192 | 200 | 192 | 10| 45
200 | 375 | 320 | 30 | 12-m27 | 219,1 | 221,5| 226 | 250 | 36 | 34 | 34 | 36 | 6 | 28 | 190 | 52 | 88 | 16 | 244 | 260 | 254 | 10 | 63
250 | 450 | 385 | 33 | 12--M30 | 273,0 | 276,5| 281 | 312 | 42 | 38| 38 | 38 | 8 | 30 | 235 | 60 |105] 18 | 306 | 312 | 312 | 12 | 71
300 | 515 | 450 | 33 | 16-M30 | 323,9 |327,5| 333 | 368 | 48 | 42 | 42 | 42 | 8 | 34 | 285 | 67 |115] 18| 362 | 380 | 378 | 12 | 80
350 | 580 | 510 | 36 | 16-M33 | 3556 |359,5| 365 | 418 | 54 | 46 | 46 | 46 | 8 | 36 | 330 | 72 |125] 20 | 408 | 424 | 432 | 12 | 88
400 | 660 | 585 | 39 | 16--M36 | 406,4 | 411,0| 416 | 472] 60 | 50 | 50 | 50 | 8 | 42 | 380 | 78 |135]| 20 | 462 | 478 | 498 | 12 [ 11,0
450 | 685 | 610 | 39 | 20-M36 | 457,0 | 462,0| 467 | 510| 66 | 57| 57 | 57 | 8 | 46 | 425 | 84 |135] 20 | 500 | 522 | 522 | 12 | 12,5
500 | 755 | 670 | 42 | 20-M39 | 508,0 | 513,5] 519 | 572| 71 [ 57| 57 | 57| 8 | 50 | 475 | 90 |140] 20 | 562 | 576 | 576 | 12 | 14,2
600 | 890 | 795 | 48 | 20-M45 | 610,0 |616,5| 622 | 676 | 84 | 72| 72| 72 | 8 | 54 | 575 | 100|150] 20 | 666 | 686 | 686 | 12 | 16,0
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DIN EN 1092-1 FLANS YUZEY OLCULERI

Diamensions of Flange Facing

c- c— - Cc I~ C- -C
1" % “ K —f fA—
A,
| /ﬁ 7 ~
i ‘I @ d1 v 74| r @
0 0 o d1 \ DwWEx Ql— / \ @ x o ] v ]
) ] i 27 i | y | owadl |22 i
L ! [ l A L I A A
—~l—r —~—13 — l—13 —l—f
TYP A: DUz yuzey TYP B: Conta Yizeyi TYP C: Uzant TYP D: Kanalli  TYP E: Boru agizi  TiP F: Girintili ~ TiP G: O-ring agizli TiP H: O-ring girintili
TYP A:Flatface  TYP B: Raised Face TYP C: Tongue TYP D: Groove TYP E: Spigot TYP F: Recess TYP G: O-ring spigot TYP H: O-ring groove
el 1 2 13 4 w X z a R
DN | pN25 | PN6 | PNIO ‘ PN 16 /
mm mm mm mm mm mm mm mm mm mm mm mm ° mm
10 35 24 34 35 23
15 40 29 39 40 28
20 50 36 50 51 35
25 60 PRIOD CAPLARA 43 57 58 | 42
32 70 51 65 66 50
40 | 80 SEE PN 100 DIMENSIONS 6] 75 76 60
0 90 45 4,0 2,0 73 8/ 88 21 g0 | 25
65 110 95 109 110 94
80 %% 128 106 120 121 105
100 g8 148 158 158 129 149 150 128
125 %E 178 188 188 155 175 176 154
150 S § 202 212 212 183 203 204 182
200 é a 258 268 268 239 259 260 238
250 = 312 320 320 5,0 4,5 2,5 292 312 313 291 32° 3
300 o Ej 365 370 378 2 343 363 364 342
350 £3 415 430 438 395 421 422 | 394
400 465 482 490 447 473 474 446
450 520 532 550 497 523 524 496
500 570 585 610 549 575 576 548
600 670 685 725 649 675 676 648
700 775 800 795 55 5,0 3,0 751 777 778 750 27° 3,5
800 880 905 900 856 882 883 855
900 980 1005 1000 961 987 988 960
1000 1080 1110 1115 1062 1092 1094 1060
1200 1280 1295 1330 1330 1262 1292 1294 1260
1400 1480 1510 1535 1530 1462 1492 1494 1460
1600 1690 1710 1760 1750 1662 1692 1694 1660
1800 1890 1920 1960 1950 6,5 6,0 4,0 1862 1892 1894 1860 28° 4
2000 2090 2125 2170 2150 2062 2092 2094 | 2060
di
fl 2 3 4 w X y z a R
DN PN 25 PN 40 PN 63 PN 100
mm mm mm mm mm mm mm mm mm mm mm mm ° mm
10 40 24 34 35 23 -
15 45 29 39 40 28 -
20 58 36 50 51 35
753 PN 100 CAPLARA BAKINIZ ?g g? 2; 22 g?)
a0 | SEE PN 100 DIMENSIONS 88 61 75 76 40
50 102 45 40 2,0 73 87 88 72 ae | 25
65 122 95 109 110 94
80 138 106 120 121 105
100 162 162 162 162 129 149 150 128
125 188 188 188 188 155 175 176 154
150 218 218 218 218 183 203 204 182
200 278 285 285 285 239 259 260 238
250 335 345 345 345 50 4,5 2,5 292 312 313 291 32° 3
300 395 410 410 410 2 343 363 364 342
350 450 465 465 465 395 421 422 394
400 505 535 535 535 447 473 474 446
450 555 560 560 560 497 523 524 496
500 615 615 615 615 549 575 576 548
600 720 735 735 - 649 675 676 648
700 820 - 840 - 5,5 5,0 3,0 751 777 778 750 27° 3,5
800 930 - 960 - 856 882 883 855
900 1030 - 1070 - 961 987 988 960
1000 1140 - 1180 - 1062 1092 1094 1060
1200 1350 - 1380 - 1262 1292 1294 1260
1400 1560 - - - 1462 1492 1494 1460
1600 1780 - - - 1662 1692 1694 1660
1800 1985 - - - 6,5 6,0 4,0 1862 1892 1894 1860 28° 4
2000 2210 - - - 2062 | 2092 | 2094 | 2060
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PASLANMAZ DiKiSLIi BORU OLCU VE AGIRLIKLARI (ANSI)
Stainless Steel Seamy Pipe Sizes & Weights (ANSI)

Nominal cap| Dis cap ANSI B 36.19’a gére nominal kalinlik ve agirliktan ANSI B 36.10’a gére nominal kalinlik ve agirliktan
(ing) (mm) (kg/mt) Nominal thickness and weight/mt (kg/mt) Nominal thickness and weight/mt
Dﬁnﬁigm Df;‘ni’tfc“r‘lm 55 108 Sched 40'S Sched 805 10 20 30 Standard
inches mm mm. | Kg/m. | mm | Kg/m |mm | Kg/m | mm | Kg/m |mm | Kg/m |mm.| Kg/m | mm. | Kg/m |mm. | Kg/m
1/8" 10,29 - - 1,24 0,281 |1,73] 0,371 | 2,41 0,476 - - - - - - 1,731 0,371
174" 13,72 - - 1,65 0,499 |2,24| 0,644 | 3,02 0,809 - - - - - - 2,24 0,644
3/8” 17,15 - - 1,65 0,640 |2,31| 0,858 | 3,20 1,118 - - - - - - 2,311 0,858
1/2" 21,34 1,65 0,814 2,11 1,016 |2,77| 1,260 | 3,73 1,620 - - - - - - 2,771 1,260
3/4" 26,67 1,65 1,034 2,11 1,298 |2,87| 1,680 | 3,91 2,190 - - - - - - 2,87 1,680
1" 33,40 1,65 1,312 | 2,77 | 2,125 |3,38| 2,500 | 4,55 3,230 - - - - - - 3,38| 2,500
11/4" 42,16 1,65 1,674 2,77 | 2,732 |3,56| 3,380 | 4,85 4,460 - - - - - - 3,56| 3,380
11/2" 48,26 1,65 1,926 | 2,77 3,155 |3,68| 4,050 | 5,08 5,400 - - - - - - 3,68| 4,050
2" 60,33 1,65 2,424 | 2,77 | 0,992 |3,91| 5430 | 554 7,470 - - - - - - 3,91 5,430
22/2" 76,10 2,11 3,747 | 3,05 5,345 |5,16| 8,620 | 7,01 11,400 - - - - - - 516] 8,620
3” 88,90 2,11 4,585 | 3,05 6,557 5,491 11,280 | 7,62 | 15,250 - - - - - - 5491 11,280
31/2" 101,60 2,11 5,272 | 3,05 7,526 |5,74| 13,560 | 8,08 | 18,620 - - - - - - 5,741 13,560
4" 114,30 2,11 5,945 | 3,05 8,496 |6,02| 16,060 | 8,56 | 22,290 - - - - - - 6,02] 16,060
5" 141,30 2,77 9,639 3,40 | 11,740 |6,55| 21,760 | 9,52 | 30,920 - - - - - - 6,55| 21,760
6" 168,28 2,77 | 11,514 | 3,40 | 14,037 |7,11| 28,230 | 10,97 | 42,520 - - - - - - 7,111 28,230
8” 219,08 2,77 | 15,049 | 3,76 | 20,334 |8,18| 42,490 | 12,70 | 64,570 - - 6,35| 33,28 | 7,04 36,8 [8,18| 42,490
10" 273,05 3,40 | 23,028 | 4,19 | 28,290 |9,27| 60,240 | 12,70| 81,460 - - 6,35| 41,70 7,8 51 9,27 | 60,240
12" 323,85 3,96 | 31,806 | 4,57 | 36,633 |9,52| 73,760 | 12,70 | 97,360 - - 6,35| 49,68 | 8,38 | 65,14 19,52\ 73,760
14" 355,60 3,98 | 34,990 | 4,78 | 42,102 |9,52| 81,210 | 12,70| 107,28 [6,35| 54,63 |7,92| 67,98 | 9,52 | 81,21 |9,52| 81,210
16" 406,40 4,19 | 42,350 | 4,78 | 48,220 |9,52| 93,130 | 12,70 | 123,18 [6,35| 62,58 |7,92| 77,90 | 9,52 | 93,13 |9,52| 93,130
18" 457,20 4,19 | 47,700 | 4,78 | 54,300 |9,52| 105,50 |12,70| 139,07 6,35\ 70,50 |7,92| 87,80 |11,13| 122,12 |9,52| 105,50
20" 508,00 4,77 | 60,320 | 5,53 | 69,766 9,52 | 116,97 |12,70| 154,97 16,35| 78,47 |9,52| 116,97 [12,70 155 |9,52| 116,97
22" 558,80 4,77 | 66,100 | 553 | 76,490 |9,52| 128,89 |12,70| 170,86 |6,35| 86,42 |9,52| 128,89 |12,70| 170,86 |9,52| 128,89
24" 609,60 554 | 84,100 | 6,35 | 96,215 |9,52| 140,81 | 12,70 | 186,75 [6,35| 96,216 |9,52| 140,80 |14,70| 209,54 |9,52| 140,81
26" 660,40 - - - - 9,621 152,73 112,70 | 202,65 |7,92| 127,58 |12,7| 202,65 - - 9,52 152,73
28" 711,60 - - - - 9,52| 164,65 |12,70 | 218,54 |7,92| 137,52 |12,7| 218,54 |15,88| 271,94 19,52| 164,65
30” 762,00 6,35 | 120,59 | 7,92 | 147,45 9,52 | 176,57 | 12,70 | 234,44 |7,92| 147,45 |12,7| 234,44 115,88 | 291,81 |9,52| 176,57
32" 812,80 - - - - 9,52 188,50 | 12,70 | 250,33 |7,92| 157,39 |12,7| 250,33 |15,88| 311,67 |9,52| 188,50
34" 863,60 - - - - 9,52 | 200,42 | 12,70 | 266,22 |7,92| 167,32 |12,7| 262,22 |15,88| 331,54 |9,52| 200,42
36" 914,40 - - - - 9,52| 212,34 | 12,70 | 282,12 |7,92| 177,26 |12,7| 282,12 |15,88| 351,41 |9,52| 212,34
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CELIK KIMYASAL ANALIZLERI
Steel Chemical Analyses

DIN&TS C Sl Mn P S Cr Mo _Ni And
ASTM Material No DIN .Corbon .Slllcon Manganese Phosphor §u|phur Crom Mo!ybdenum Nlckel .
Min.  Max. Min.  Max. Min.  Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.  Max.
1.0301 c10 0,07 014|017 037 | 035 0,65 0,045 0,045 0,15 Pb 0,15 0,30
1.0302 Cc10Pb | 006 0,12]015 035 | 025 0,50 0,045 0,045
1.0401 cis 0,12 0,18] 015 035 ] 030 0,60 0,045 0,045 Pb 0,15 0,30
1.0403 C15Pb | 0,12 0,18] 015 035 | 025 0,50 0,045 0,045
Segzl””‘(‘l’:z"” 1.1121 Ck 10 0,07 014|017 037 | 035 0,65 0,035 0,035 0,15
1.1140 Cm 15 0,12 0,18 0,40 0,30 0,60 0,035 0,020 0,040
1.1141 Ck 15 0,12 0,18] 015 035 ] 030 0,60 0,035 0,035
_ 15713 13NiCr6 | 0,00 0,17 ] 0,15 035 | 0,40 0,70 0,035 0,035 0,65 0,85 1,35 0,50
C""‘f”f;m” 1.6523 | 21 NiCrtMo 2 | 0,17 0,23 | 0,15 0,40 | 0,60 0,90 0,035 0,035 0,35 0,65 | 0,15 0,25 0,40 0,70
stecls 1.7015 15Cr3 | 0,12 018 0,15 0,40 | 0,40 0,60 0,035 0,035 0,40 0,70
1.7131 16MnCr5 | 0,14 0,19 0,15 040 | 1,00 1,30 0,035 0,035 0,80 1,10
1.7139 16MnCrS5 | 0,14 0,19 ] 0,15 0,40 | 1,00 1,30 0,035 0,020 0,035 | 0,80 1,10
1.7147 20MnCr5 | 0,17 0,22] 0,15 040 | 1,10 1,40 0,035 0,035 1,00 1,30
1.7149 | 20MnCrS5 | 0,17 0,22 | 0,15 0,40 | 1,10 1,40 0,035 0,020 0,035 | 1,00 1,30
1.0402 c22 0,17 0,24 0,40 0,40 0,70 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0406 Cc25 022 0729 0,40 0,40 0,70 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0501 C35 0,32 0,40 0,40 0,50 0,80 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0503 C45 0,42 0,50 0,40 0,50 0,80 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0511 C 40 0,37 0,44 0,40 0,50 0,80 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0528 C30 0,27 0,34 0,40 0,50 0,80 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0535 C55 0,52 0,60 0,40 0,60 0,90 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0540 C50 0,47 0,55 0,40 0,60 0,90 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.0601 C 60 0,57 0,65 0,40 0,60 0,90 0,045 0,045 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.1151 Ck 22 0,17 0,24 0,40 0,40 0,70 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
[ s Ck 30 0,27 0,34 0,40 0,50 0,80 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
Islah Gelikleri ™7 7g, Ck 35 0,32 0,40 0,40 0,50 0,80 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.1186 Ck 40 0,35 0,44 0,40 0,60 0,90 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.1191 Ck 45 0,42 0,50 0,40 0,50 0,80 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
Revisionsteels | 11203 Ck 55 0,52 0,60 0,40 0,60 0,90 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.1206 Ck 50 0,45 0,54 0,40 0,60 0,90 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.1221 Ck 60 0,57 0,65 0,40 0,60 0,90 0,035 0,035 0,40 0,10 0,40 Cr+Mo+Ni<0.63
1.3563 43CMo4 | 0,40 046 ] 0,15 0,40 | 0,60 0,90 0,035 0,035 0,90 1,20 | 0,15 0,30
1.5038 40Mn4 | 036 044 025 050 | 080 1,10 0,035 0,035
15711 40NiCré6 | 036 0,44 ] 015 035 | 0,40 0,80 0,035 0,035 0,30 0,70 1,25 1,75
1.6582 | 34CNiMo 6 | 0,30 0,38 | 0,15 0,40 | 0,50 0,80 0,035 0,035 1,30 1,70 | 0,15 0,30 | 1,30 1,70
1.7034 37Cr4 0,34 0,41] 0,15 0,40 | 0,60 0,90 0,035 0,035 0,90 1,20
1.7035 41 Cr4 0,35 0,44 | 0,15 0,40 | 0,60 0,90 0,035 0,035 0,80 1,10
1.7039 41Cs4 | 035 044] 015 035 | 0,60 0,90 0,035 0,020 0,035 | 0,80 1,10
1.7218 25CrMo 4 | 0,22 0,29 ] 0,15 0,40 | 0,50 0,80 0,035 0,035 0,90 1,20 | 0,15 0,30
1.7220 34CrMo4 | 0,30 0,37 ] 0,15 0,40 | 0,50 0,80 0,035 0,035 0,90 1,20 | 0,15 0,30
1.7225 42CrMo4 | 0,35 0,44 | 0,15 035 | 0,60 0,90 0,035 0,035 0,80 1,10 | 0,15 0,25 CuMax  0.30
1.0037 S$137-2 Max 0,17 0,050 0,050
Yapi 1.0044 St 44-2 Max 0,21 0,050 0,050
Gelikleri 1.0050 51502 Par 0,30 0,050 0,050
Structure steels |__1:0060 St 60-2 Par 0,40 0,050 0,050
1.0070 St 70-2 Par 0,50 0,050 0,050
1.0570 St52-3 Max 0,20 | Max 0,55 | Max 1,50 0,040 0,040
1.1231 Ck 67 0,65 0,72] 015 035 ] 0,60 0,90 0,035 0,035
Yoy 1.1248 Ck 75 0,70 0,80 ] 0,15 035 | 0,60 0,80 0,035 0,035
Celikleri 1.1269 Ck 85 0,80 0,90 ] 015 035 | 045 0,65 0,035 0,035
1.5026 555i 7 0,52 0,60 1,50 1,80 | 0,70 1,00 0,045 0,045
1.5028 65 5Si7 0,60 0,70 ] 1,50 1,80 | 0,70 1,00 0,035 0,035
spring 1.5142 60SiMn5 | 0,55 0,65] 1,00 1,30 | 0,90 1,10 0,050 0,050
stecls 1.7108 60siCr7 | 057 0,65] 1,50 1,80 | 0,70 1,00 0,030 0,030
1.7176 55Cr3 0,52 0,59 ] 025 050 | 0,70 1,00 0,030 0,030 0,70 1,00 V010 025
1.8159 50CV4 | 047 0,55 0,40 0,70 1,10 0,035 0,035 vV 0.10 020
1.8161 58CV4 | 055 062|015 040 ]| 0,70 1,10 0,035 0,035
Otomat 1.0715 PSMn28 | Max 0,14 0,05 0,90 1,30 0,100 0,240 0,320
Celikleri 1.0718 | 95MnPb28 | Max 0,14 0,05 0,90 1,30 0,100 0,240 0,320 Pb 0,15 0,30
Automat 1.0736 95Mn36 | Max 0,15 0,05 1,00 1,50 0,100 0,320 0,400
stecls 1.0737 | 95mNPb36 | Max 0,15 0,05 1,00 1,50 0,100 0,320 0,400 Pb 0,15 0,30
Rulman 1.3501 100Cr2 [ 090 105|015 035 ]| 025 0,45 0,030 0,025 0,40 0,60 0,30 CuMax  0.30
Celikleri 1.3505 100Cr6 |09 1,05 0,15 035 025 0,45 0,030 0,025 1,65 1,65 0,30 CuMax  0.30
Bearing 13520 | 100CMn 6 | 0,90 1,05] 050 0,70 | 1,00 1,20 0,030 0,025 1,40 1,65 0,30 CuMax  0.30
stecls 1.3536 | 100 CrMo 7-3| 0,90 1,05 | 0,20 0,40 | 0,60 0,80 0,030 0,025 1,65 1,95 0,30 CuMax  0.30
Soguk sigime | 1:1132 Cq15 0,12 0,18 0,40 0,25 0,50 0,035 0,035
Celikleri 1.1152 Cq 22 0,18 0,24 0,40 0,30 0,60 0,035 0,035
Cold-Puff 1.1172 Cq35 0,32 0,39 0,40 0,50 0,60 0,035 0,035
steels 1.1192 Cq 45 0,42 0,50 0,40 0,50 0,80 0,035 0,035
indoksiyon 1.1183 Cf 35 0,33 039|015 035 050 0,80 0,025 0,035
Celikleri 1.1193 Cf 45 043 0,49 ] 015 035 ] 050 0,80 0,025 0,035
Ind Anneal 1.1213 Cf 53 0,50 0,57 | 0,15 035 | 0,40 0,70 0,025 0,035
steels 1.1249 Cf70 068 075|015 035 | 020 0,35 0,025 0,035

103



DOYMUS BUHAR

Saturated Steam Table

Mutlak Basing GB?:EEE Sicaklik Ozgil Hacim Ozgil Kitle Ist tutumu Gizli Isi Entropi
' Indicator Specific Volume Specific Mass Temperature atfitude Entropy
Certain Pressure Pressure Temperature Su Buhar Su Buhar Su Buhar Secret Temperature| Su Buhar
Water Steam Water Steam Water Steam Water Steam
P Pg T Vs Vb ps pb Is ib r Ss Sb
bar bar c m¥/kg m3/kg kg/m3 kg/m3 keal/kg keal/kg keal/kg keal/kg ‘K keal/kg °K
0.01 -0.99 6.70 0.00100 131.70 1000.00 0.0076 6.73 600.1 593.4 0.0243 2.1447
0.02 -0.98 17.20 0.00100 68.270 999.00 0.0146 17.24 604.8 587.6 0.0612 2.0847
0.03 -0.97 23.77 0.00100 45.530 997.01 0.0220 23.79 607.7 583.9 0.0836 2.0499
0.04 -0.96 28.64 0.00100 35.460 996.02 0.0282 28.65 609.8 581.2 0.0998 2.0253
0.05 -0.95 32.55 0.00101 28.730 995.02 0.0348 32.55 611.5 579.0 0.1126 2.0064
0.06 -0.94 35.82 0.00101 24.190 994.04 0.0413 35.81 612.9 577.1 0.1232 1.9908
0.07 -0.93 38.66 0.00101 20.920 993.05 0.0478 38.64 614.1 575.5 0.1324 1.9779
0.08 -0.92 41.16 0.00101 18.450 992.06 0.0542 41.14 615.2 574.1 0.1402 1.9664
0.09 -0.91 43.41 0.00101 16.510 991.08 0.0606 43.38 616.2 572.8 0.1474 1.9564
0.10 -0.90 45.45 0.00101 14.950 990.10 0.0669 45.41 617.0 571.6 0.1538 1.9478
0.12 -0.88 49.06 0.00101 12.600 988.14 0.0794 49.01 618.5 569.5 0.1650 1.9326
0.14 -0.86 52.18 0.00101 10.890 987.17 0.0918 52.13 619.9 567.8 0.1747 1.9197
0.16 -0.84 54.94 0.00101 9.612 986.19 0.1040 54.88 621.1 566.2 0.1831 1.9087
0.18 -0.82 57.41 0.00102 8.605 984.25 0.1162 57.36 622.1 564.7 0.1906 1.8990
0.20 -0.80 59.67 0.00102 7.795 983.28 0.1283 59.61 623.1 563.5 0.1974 1.8903
0.25 -0.75 64.56 0.00102 6.322 980.39 0.1582 64.49 625.1 560.6 0.2120 1.8718
0.30 -0.70 68.68 0.00102 5.328 978.47 0.1877 68.61 626.8 558.2 0.2241 1.8567
0.35 -0.65 72.23 0.00102 4.615 976.56 0.2167 71.68 628.2 556.5 0.2346 1.8448
0.40 -0.60 75.42 0.00103 4.069 974.66 0.2458 75.36 629.5 554.1 0.2437 1.8334
0.45 -0.55 78.27 0.00103 3.643 972.76 0.2745 78.22 630.6 552.4 0.2518 1.8237
0.50 -0.50 80.86 0.00103 3.301 970.87 0.3029 80.81 631.6 550.8 0.2592 1.8150
0.60 -0.40 85.45 0.00103 2.783 968.05 0.3593 85.41 633.4 548.0 0.2721 1.8001
0.70 -0.30 89.45 0.00104 2.409 965.25 0.4151 89.43 634.9 545.5 0.2832 1.7874
0.80 -0.20 92.99 0.00104 2.125 963.39 0.4706 92.99 636.2 543.2 0.2930 1.7767
0.90 -0.10 96.18 0.00104 1.904 961.54 0.5252 96.19 637.4 541.2 0.3018 1.7673
1.00 0.00 99.09 0.00104 1.725 958.77 0.5797 99.12 638.5 539.4 0.3096 1.7587
1.10 0.10 101.76 0.00105 1.578 956.94 0.6337 101.81 639.4 537.6 0.3168 1.7510
1.20 0.20 104.25 0.00105 1.455 955.11 0.6873 104.32 640.3 536.0 0.3235 1.7440
1.40 0.40 108.74 0.00105 1.259 952.38 0.7443 108.85 642.0 533.2 0.3354 1.7315
1.50 0.50 110.74 0.00105 1.185 950.57 0.8472 110.87 642.8 531.9 0.3407 1.7262
1.60 0.60 112.73 0.00105 1.111 948.77 0.9001 112.89 643.5 530.6 0.3459 1.7209
1.80 0.80 116.33 0.00106 0.995 946.07 1.0048 116.54 644.7 528.2 0.3554 1.7115
2.00 1.00 119.62 0.00106 0.902 943.40 1.1091 119.87 645.8 525.9 0.3638 1.7029
2.50 1.50 126.79 0.00107 0.732 937.21 1.3669 127.20 648.3 521.1 0.3820 1.6851
3.00 2.00 132.98 0.00107 0.617 932.84 1.6218 133.40 650.3 516.9 0.3973 1.6703
3.50 2.50 138.19 0.00108 0.534 927.64 1.8744 138.80 651.9 513.1 0.4106 1.6579
4.00 3.00 142.92 0.00108 0.471 923.36 2.1249 143.60 653.4 509.8 0.4221 1.6474
4.50 3.50 147.20 0.00109 0.421 919.96 2.3736 148.00 654.7 506.7 0.4326 1.6380
5.00 4.00 151.11 0.00109 0.382 915.75 2.6205 152.10 655.8 503.7 0.4422 1.6297
5.50 4.50 154.72 0.00110 0.349 912.41 2.8662 155.80 656.9 501.1 0.4510 1.6229
6.00 5.00 158.08 0.00110 0.321 909.09 3.1124 159.30 657.8 498.5 0.4591 1.6151
6.50 5.50 161.22 0.00110 0.293 905.80 3.4130 162.60 658.7 496.1 0.4667 1.6088
7.00 6.00 164.17 0.00111 0.278 903.34 3.5997 165.60 659.1 493.5 0.4737 1.6029
7.50 6.50 166.97 0.00111 0.260 900.09 3.8417 168.50 660.2 491.7 0.4803 1.5974
8.00 7.00 169.61 0.00111 0.245 897.67 4.0850 171.30 660.8 489.5 0.4865 1.5922
8.50 7.50 172.12 0.00112 0.231 894.45 4.3253 173.90 661.4 487.5 0.4928 1.5879
9.00 8.00 174.53 0.00112 0.219 892.86 4.5683 176.40 662.0 485.6 0.4980 1.5827
9.50 8.50 176.83 0.00112 0.208 890.47 4.8077 178.90 662.5 483.6 0.5038 1.5783
10.00 9.00 178.04 0.00113 0.198 888.10 5.0480 181.20 663.8 482.6 0.5085 1.5740
10.50 9.50 180.62 0.00113 0.189 885.74 5.2895 183.40 663.9 480.5 0.5133 1.5701
11.00 10.00 183.20 0.00113 0.181 883.39 5.5310 185.60 663.9 478.3 0.5180 1.5661
11.50 10.50 185.14 0.00113 0.174 881.45 5.7703 187.65 664.3 476.7 0.5220 1.5627
12.00 11.00 187.08 0.00114 0.166 879.51 6.0096 189.70 664.7 475.0 0.5260 1.5592
12.50 11.50 188.90 0.00114 0.160 877.19 6.2495 191.60 665.1 473.5 0.5306 1.5559
13.00 12.00 190.71 0.00114 0.154 874.89 6.4893 193.50 665.4 471.9 0.5352 1.5526
13.50 12.50 192.51 0.00115 0.149 872.98 6.7290 195.30 665.7 470.4 0.5391 1.5495
14.00 13.00 194.30 0.00115 0.144 871.08 6.9686 197.10 666.0 468.9 0.5430 1.5464
14.50 13.50 195.83 0.00115 0.139 869.57 7.2073 198.85 667.3 468.5 0.5467 1.5435
15.00 14.00 197.36 0.00115 0.134 868.06 7.4460 200.60 668.6 468.0 0.5503 1.5406
15.50 14.50 198.90 0.00115 0.130 866.18 7.6850 202.25 667.9 465.6 0.5538 1.5379
16.00 15.00 200.43 0.00116 0.126 864.30 7.9239 203.90 667.1 463.2 0.5572 1.5351
16.50 15.50 201.89 0.00116 0.123 862.44 8.1636 205.50 667.3 461.8 0.5605 1.5326




DOYMUS BUHAR
Saturated Steam Table

Mutlak Basing %Zfﬁ:ge Sicaklik Ozgil Hacim Ozgil Kiitle Isi tutumu Gizli Ist Entropi
‘ POPS— Specific Volume Specific Mass Temperature aftitude Entropy
Certain Pressure Pressure Temperature Su Buhar Su Buhar Su Buhar Secret Temperature| Su Buhar
Water Stedam Water Steam Water Steam Water Steam
P Pg T Vs Vb ps pb Is ib r Ss Sb
bar bar °C m3/kg m3/kg kg/m3 kg/m3 keal/kg keal/kg keal/kg keal/kg ‘K keal/kg ‘K
17.00 16.00 203.35 0.00116 0.119 860.59 8.4034 207.10 667.5 460.4 0.5638 1.5300
17.50 16.50 204.90 0.00116 0.116 859.11 8.6422 208.60 667.7 459.1 0.5720 1.5276
18.00 17.00 206.44 0.00117 0.113 857.63 8.8810 210.10 667.9 457.8 0.5801 1.5251
18.50 17.50 207.63 0.00117 0.110 856.16 9.1221 211.55 668.1 456.5 0.5781 1.5228
19.00 18.00 208.81 0.00117 0.107 854.70 9.3633 213.00 668.2 455.2 0.5761 1.5205
19.50 18.50 210.10 0.00117 0.104 852.88 9.6029 214.40 668.4 454.0 0.5791 1.5183
20.00 19.00 211.38 0.00118 0.102 851.06 9.8425 215.80 668.5 452.7 0.5820 1.5160
21.00 20.00 231.86 0.00118 0.097 848.18 10.3306 218.50 668.7 450.2 0.5875 1.5118
22.00 21.00 216.23 0.00118 0.093 845.31 10.8108 221.20 668.9 447.7 0.5928 1.5078
23.00 22.00 218.53 0.00119 0.089 842.46 11.2867 223.60 669.1 445.5 0.5978 1.5038
24.00 23.00 220.75 0.00119 0.085 839.63 11.7786 226.10 669.3 443.2 0.6026 1.5000
25.00 24.00 222.90 0.00120 0.082 836.82 12.2699 228.50 669.4 440.9 0.6074 1.4962
26.00 25.00 224.99 0.00120 0.079 834.03 12.7389 230.80 669.5 438.7 0.6120 1.4926
27.00 26.00 226.99 0.00120 0.076 831.26 13.2281 233.00 669.6 436.6 0.6163 1.4892
28.00 27.00 228.98 0.00121 0.073 828.50 13.7174 235.20 669.6 434.4 0.6206 1.4857
29.00 28.00 230.87 0.00121 0.070 826.10 14.2117 237.35 669.7 432.3 0.6248 1.4825
30.00 29.00 232.86 0.00121 0.068 823.72 14.7059 239.50 669.7 430.2 0.6290 1.4793
31.00 30.00 234.56 0.00122 0.066 821.36 15.1899 241.55 669.7 428.2 0.6329 1.4793
32.00 31.00 236.35 0.00122 0.064 819.00 15.6740 243.60 669.7 426.1 0.6368 1.4732
33.00 32.00 238.06 0.00122 0.062 816.66 16.1842 245.55 669.7 4241 0.6406 1.4703
34.00 33.00 239.77 0.00123 0.060 814.33 16.6945 247.50 669.6 422.1 0.6443 1.4673
35.00 34.00 241.41 0.00123 0.058 812.02 17.1812 249.35 669.6 420.2 0.6479 1.4645
36.00 35.00 243.04 0.00124 0.057 809.72 17.6678 251.20 669.5 418.3 0.6515 1.4617
37.00 36.00 244.61 0.00124 0.055 807.43 18.1797 253.00 669.4 416.4 0.6550 1.4591
38.00 37.00 246.17 0.00124 0.054 805.15 18.6916 254.80 669.3 414.5 0.6584 1.4564
39.00 38.00 247.68 0.00125 0.052 802.89 19.1883 256.50 669.2 412.7 0.6617 1.4564
40.00 39.00 249.18 0.00125 0.051 800.64 19.6850 258.20 669.0 410.8 0.6649 1.4564
41.00 40.00 250.63 0.00125 0.050 798.40 20.1945 259.90 668.9 409.0 0.6681 1.4514
42.00 41.00 252.07 0.00126 0.048 796.18 20.7939 261.60 668.8 407.2 0.6712 1.4463
43.00 42.00 253.47 0.00126 0.047 793.97 21.2215 263.25 668.6 405.4 0.6743 1.4439
44.00 43.00 254.87 0.00126 0.046 791.77 21.7391 264.90 668.4 403.5 0.6773 1.4415
45.00 44.00 256.22 0.00127 0.045 789.89 22.2591 266.45 668.2 401.8 0.6803 1.4392
46.00 45.00 257.56 0.00127 0.044 788.02 22.7790 268.00 668.0 400.0 0.6832 1.4369
47.00 46.00 258.87 0.00127 0.043 785.85 23.2943 269.60 667.9 398.3 0.6861 1.4347
48.00 47.00 260.17 0.00128 0.042 783.70 23.8095 271.20 667.7 396.5 0.6889 1.4324
49.00 48.00 261.44 0.00128 0.041 781.56 24.3426 272.70 667.5 394.8 0.6917 1.4302
50.00 49.00 262.70 0.00128 0.040 779.42 24.8756 274.20 667.3 393.1 0.6944 1.4280
55.00 54.00 268.68 0.00130 0.036 769.82 27.5028 281.40 666.2 384.8 0.7075 1.4176
60.00 59.00 274.29 0.00132 0.033 760.46 30.2115 288.40 665.0 376.6 0.7196 1.4078
65.00 64.00 279.54 0.00133 0.030 751.31 32.9707 294.80 663.6 368.8 0.7311 1.3986
70.00 69.00 284.48 0.00135 0.028 742.39 35.7782 300.90 652.1 361.2 0.7420 1.3897
75.00 74.00 289.17 0.00136 0.026 734.21 38.6548 307.00 660.5 353.5 0.7524 1.3813
80.00 79.00 293.62 0.00138 0.024 726.22 41.5973 312.60 658.9 346.3 0.7623 1.3731
85.00 84.00 292.86 0.00139 0.022 718.91 44.6229 318.20 657.0 338.8 0.7718 1.3654
90.00 89.00 301.92 0.00141 0.021 708.22 47.7099 323.60 655.1 331.5 0.7810 1.3576
95.00 94.00 305.80 0.00143 0.020 700.28 50.9165 328.80 653.2 324.4 0.7898 1.3500
100.00 99.00 309.53 0.00145 0.018 692.04 54.2005 334.00 651.1 317.1 0.7983 1.3424
110.00 109.00 316.58 0.00148 0.016 675.68 61.0874 343.00 646.7 303.7 0.8147 1.3279
120.00 119.00 323.15 0.00158 0.015 632.91 68.3995 353.90 641.9 288.0 0.8306 1.3138
130.00 129.00 329.30 0.00156 0.013 641.85 76.3359 363.00 636.9 273.9 0.8458 1.2998
140.00 139.00 335.09 0.00160 0.012 625.39 84.7458 372.40 631.0 258.6 0.8606 1.2858
150.00 149.00 340.56 0.00165 0.011 607.53 94.3396 381.70 624.9 243.2 0.8749 1.2713
160.00 159.00 345.74 0.00170 0.010 588.58 103.9933 390.80 618.3 227.5 0.8892 1.2564
170.00 169.00 350.66 0.00176 0.009 569.48 115.2074 400.30 610.8 210.5 0.9035 1.2411
180.00 179.00 355.34 0.00182 0.008 549.15 128.0574 410.20 602.5 192.3 0.9186 1.2251
190.00 189.00 359.82 0.00190 0.007 525.76 142.9797 420.40 593.2 172.8 0.9347 1.2081
200.00 199.00 364.08 0.00201 0.006 497.51 161.2903 431.50 582.3 150.8 0.9514 1.1883
210.00 209.00 368.16 0.00214 0.005 467.29 185.5288 444.70 568.1 123.4 0.9714 1.1636
220.00 219.00 372.10 0.00239 0.004 418.41 222.7171 463.40 547.0 83.6 1.0020 1.1310
225.00 224.00 373.60 0.004 253.8071 478.00 532.0 54.0 1.0220 1.1000
225.40 224.40 374.20 0.003 328.9470 505.00 505.0 0.0 1.0600 1.0600
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BiRIMLER ARASI KOLAY CEVRIM TABLOSU
Easy Cycling Table Between Modules

BASING / PRESSURE

Inch Inch Hg
psi Su/Water Civa/Mercury atm n;r;gll-:lg bar Kgf/em? pascal
60°F 32°F
psi 1 27.708 2.0360 0.068046 51.715 0.68948 0.070306 6894.8
ing su 0.036091 1 0.073483 2.4559x1073 1.8665 2.4884x1073 2.537x1073 248.84
in¢ Hg 0.491154 13.609 1 0.33421 254 0.33864 0.034532 3386.4
atm 14.6960 407.19 29.921 1 760 1.01325 1.03323 101325
mm Hg 0.019336 0.53578 0.03937 1.31579x1073 1 1.3332x1072 1.3595x1072 133.32
bar 14.5038 401.86 29.53 0.98692 750.062 1 1.01972 100000
kgf/cm? 14.223 394.1 28.959 0.96784 735.559 0.980665 1 98066.5
pascal 1.45038x1074 4.0186x1072 2.953x1074 9.8692x107° 7.50x107¢ 1075 1.01972x1073 1
HACIM / VOLUME
inch3 f3 gallon liter m
inch3 1 0.0005787 0.004329 0.0163871 1.6387x10°
fB 1728 1 7.48052 28.317 0.028317
gallon 231 0.13368 1 3.7854 0.0037854
liter 61.02374 0.035315 0.264173 1 0.001
m3 61023.74 35.315 264.173 1000 1
ENERJi / ENERGY
Btu frlbf calori joule Watt-hour
Btu 1 77817 251.9958 1055.056 0.293071
fIbf 1.2851x103 1 0.32383 1.355818 3.7666x10
calori 3.9683x103 3.08803 1 4.1868 0.00163
joule 9.4782x10.9683x10 0.73756 0.23885 1 2.7778x10*
Watt-hour 3.41214 2655.22 859.85 3600 1
YOGUNLUK / DENSITY
Ib/ft3 Ib/gal glem3 kg/m3
Ib/f3 1 0.133680 0.016018 16.018463
Ib/gal 7.48055 1 0.119827 119.827
glem3 62.428 8.34538 1 1000
kg/m3 0.062428 0.008345 0.001 1
OZGUL HACIM / SPECIFIC VOLUME
fi3/b gal/lb cm3/g m3/kg
ft/1b 1 7.48055 62.428 0.062428
gal/lb 0.13368 1 8.34538 0.008345
cmd/g 0.016018 0.119827 1 0.001
m3/kg 16.018463 119.827 1000 1
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Easy Cycling Table Between Modules

KUTLE / MASS
Ib grain ons kg
Ib 1 7000 16 0.45359
grain 1.4286x1074 1 2.2857x107 6.48x10°5
ons 0.0625 437.5 1 0.02835
kg 2.20462 15432 35.274 1
OZGUL ISI ( YADA ENTROPI ) / SPECIFIC TEMPERATURE (OR ENTROPY )
Btu/ ( Ib.ft.°F ) Cal/ (gK) K)/ (kg.K)
Btu/ ( Ib.f1.9F ) 1 1 41868
Cal/ (g.K) 1 1 4.1868
KJ/ (kg.K) 0.23885 0.23885 1
ENTALPi / ENTHALPY
Btu/lb Cal/g J/g
Btu/Ib 1 0.55556 2.326
Cal/g 1.8 1 4.1868
Mg 0.42992 0.23885 1
ILETKENLIK / CONDUCTIVITY
Btu/ ( h.ft.°F) Cal/ (s.em.°C) W/ (m.K)
Btu/ ( h.f.9F ) 1 0.0041338 1.7307
Cal/ (s.cm.°C) 241.91 1 418.68
W/ (m.K) 0.5779 0.002388 1
VISKOZITE / VISCOSITY
poise Ibf.s/f2 Lbf.h/f? kg/m.s Lbm/ft.s
poise 1 0.0020885 5.8014x10°7 0.1 0.0671955
Ibf.s/ft2 487.8026 1 2.7778x1074 47.88026 32.17405
Lbf.h/ft2 1723689 3600 1 172369 1.72369x107¢
kg/m.s 10 0.020885 5.8014x107 1 0.0671955
Lbm/ft.s 14.8819 0.031081 8.6336x107 1.4882 1
ISI TRANSFER KATSAYIS| / TEMPERATURE TRANSFER PARAMETER
Btu/ ( h.f2.°F ) Cal/ (s.cm2.°C) Keal/ (h.m2.°C) W/ (m?K)
Btu/ ( h.fi2.%F ) 1 0.00007535 2.712 3.154
Cal/ (s.cm?.°C) 13272 1 36000 41870
Keal/ (h.m2.°C) 0.3687 0.00002778 1 0.00011163
W/ (m2K ) 0.317 0.00002388 0.86 1

107



BORU ISIL GENLESME TABLOSU
Thermal Expansion of PipeTable

Do oc| Daarnbs £ [5arnte Srodk iraogh 5C+- Sfc?r:szsng;:.els 32]50&S Aloy400 | Cu30Ni | Copper |Nickel 200| o' | 410 00 uminum
Mo Steels 18Cr-8Ni 20Ni
98 | 325 | -19749 | 18499 | 32082 | 000 | 21832 | 26249 | 000 | 000 | 000 | 000 |-38998
84 | 300 | -18666 | 17499 | -30249 | 000 | -20833 | 23916 | 000 | 20333 | 000 | 000 |-37165
70 | 275 | 17583 | 16499 | 284,06 | 000 | -19833 | 22499 | 000 | -19583 | 000 | 000 |-350,82
156 | 250 | 16499 | 15499 | 26582 | 000 | -18833 | 21082 | 000 | -187,49 | 000 | -191,66 | -330,82
42 | 225 | 5406 | 14499 | 24666 | 000 | 17833 | -19666 | 000 | -177,49 | 000 | -180,83 | -309,15
128 | 200 | -14249 | 13499 | 227,49 | 000 | 16833 | -18249 | 000 | -167,49 | 000 | -169,99 | -286,66
M5 | 75 | 31,66 | 12500 | 20833 | 000 | -15833 | -17666 | 000 | -152,49 | 000 | -15583 | -263,32
q01 | 150 | 120,83 | 11416 | 189,06 | 0,00 | -14916 | -162,49 | 000 | -137,49 | 000 | -141,66 | -239,99
87 | 125 | 10833 | 10250 | 167,49 | 000 | 13249 | 14499 | 000 | -12250 | 000 | -128,33 | 214,16
73 | 100 | 9583 | 90,00 | -14583 | 000 | -11500 | -12749 | -152,49 | -107,50 | 000 | 11416 | -189,16
59 75 8333 | 7833 | -12500 | 000 | 9833 | -11083 | -130,83 | 92,50 | 000 | -97,50 | -164,16
46 50 7000 | 6583 | -103,33 | 000 | -81,66 | 9406 | -10906 | 77,50 | 000 | -8083 |-139,16
3 25 56,66 | 52,50 81,66 | 000 | -6416 | 7416 | 87,50 | -6250 | 000 | -63,33 |-110,00
18 0 40,83 | -38,33 60,00 | 000 | -47,50 | -5500 | -6583 | -4666 | 000 | -46,66 | -80,83
3 25 26,67 | 2500 3833 | 000 | -30,83 | -3500 | -42,50 | -3000 | 000 | -30,00 | -52,50
10 50 67 | 1083 17,50 | 000 | -1667 | 1583 | -1833 |-133328| 000 | -13,33 | -23,33
21 70 0,00 0,00 0,00 000 | 0,00 0,00 000 | 000 | 000 | 000 | 000
38 100 19,17 18,33 2833 | 2667 | 2333 | 2583 | 2833 | 2083 | 2333 | 21,67 | 38,33
52 125 35,00 33,33 51,66 | 4833 | 4333 | 4666 | 51,66 | 3917 | 4333 | 4000 | 70,83
66 150 50,83 48,33 7500 | 7000 | 6250 | 6833 | 7500 | 57,50 | 6333 | 5833 | 102,50
79 175 66,66 63,33 98,33 | 9166 | 8250 | 8916 | 9833 | 7666 | 8250 | 7666 | 13499
93 200 82,50 78,33 121,66 | 11416 | 101,66 | 11083 | 12333 | 9583 | 10250 | 9583 | 166,66
107 225 | 10083 | 94,16 14583 | 13666 | 121,66 | 13249 | 147,49 | 11500 | 12416 | 11500 | 200,83
121 250 | 11666 | 11083 | 16916 | 159,06 | 14249 | 15499 | 170,83 | 134,16 | 14666 | 134,16 | 23582
135 275 | 13406 | 12666 | 19333 | 181,66 | 16333 | 177,49 | 19499 | 15416 | 169,16 | 15416 | 269,99
149 300 | 151,66 | 14249 | 21749 | 20406 | 18416 | 199,99 | 21832 | 173,33 | 191,66 | 174,16 | 30582
163 325 | 169,99 | 15833 | 241,66 | 226,66 | 20333 | 223,32 | 242,49 | 193,33 | 21582 | 19333 | 340,82
177 350 | 18833 | 17499 | 26666 | 24916 | 22332 | 24666 | 26582 | 21332 | 23999 | 21332 | 376,65
190 375 | 20666 | 19166 | 29166 | 271,66 | 24249 | 269,99 | 28999 | 23332 | 26499 | 23332 | 412,48
204 400 | 22499 | 20833 | 31665 | 29415 | 27082 | 293,32 | 32332 | 254,06 | 289,99 | 254,16 | 449,15
218 425 | 24406 | 22666 | 34165 | 31665 | 29332 | 000 | 347,49 | 27499 | 31332 | 274,06 | 48581
232 450 | 26332 | 24416 | 367,49 | 339,15 | 31582 | 000 | 37249 | 29582 | 336,65 | 294,15 | 52331
246 475 | 28249 | 26166 | 39248 | 361,65 | 33832 | 000 | 39665 | 316,65 | 35915 | 314,99 | 559,98
260 500 | 301,65 | 27916 | 41748 | 384,05 | 360,82 | 000 | 42165 | 337,49 | 382,48 | 33499 | 597,48
274 525 | 321,65 | 29832 | 44248 | 406,65 | 38415 | 000 | 44582 | 359,15 | 40582 | 35582 | 63581
288 550 | 342,49 | 31665 | 46831 | 429,15 | 40832 | 000 | 46998 | 379,98 | 429,98 | 376,65 | 674,97
302 575 | 36249 | 33499 | 49415 | 45165 | 431,65 | 0,00 000 | 40248 | 45332 | 397,48 | 713,30
315 600 | 38332 | 35332 | 51998 | 47405 | 45498 | 0,0 000 | 42415 | 476,65 | 41832 | 752,47
329 625 | 40498 | 37249 | 54581 | 49665 | 47915 | 0,00 000 | 44582 | 500,81 | 439,15 | 0,0
343 650 | 42582 | 390,82 | 57248 | 51915 | 50415 | 0,00 000 | 46831 | 524,98 | 460,81 | 0,0
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BORU ISIL GENLESME TABLOSU
Thermal Expansion of PipeTable

De;i;nei. °C D:—S:Z;els F géf,\jr; g?-e,\glz thrifg;M‘?OCr— Sfc?r:::sng;;els 32]5%?—5 Alloy 400 | Cu30Ni | Copper |Nickel 200 8(/)«(;{?25 Aéll;glgg?, Aluminum
Mo Steels 18Cr-8Ni 20Ni
357 675 447,48 409,98 598,31 541,65 528,31 0,00 0,00 490,81 548,31 482,48 0,00
371 700 469,15 428,32 624,98 564,14 553,31 0,00 0,00 513,31 573,31 504,15 0,00
385 725 491,65 448,32 651,64 586,64 578,31 0,00 0,00 536,65 597,48 525,81 0,00
399 750 513,31 468,31 679,14 609,14 604,14 0,00 0,00 559,14 622,48 547,48 0,00
413 775 535,81 488,31 705,81 631,64 629,14 0,00 0,00 582,48 646,64 569,98 0,00
427 800 558,31 508,31 733,30 654,14 654,14 0,00 0,00 605,81 671,64 591,64 0,00
440 825 580,81 528,31 760,80 679,14 679,97 0,00 0,00 628,31 695,81 614,98 0,00
454 850 604,14 549,14 788,30 704,14 706,64 0,00 0,00 651,64 721,64 639,14 0,00
468 875 627,47 569,14 815,80 729,14 733,30 0,00 0,00 674,14 745,80 662,47 0,00
481 900 650,81 589,14 843,30 754,14 759,97 0,00 0,00 697,47 771,64 685,81 0,00
496 925 673,31 609,14 871,63 779,14 786,64 0,00 0,00 719,97 796,63 709,97 0,00
510 950 695,81 629,97 899,96 804,13 814,13 0,00 0,00 743,30 822,47 733,30 0,00
524 975 718,30 650,81 928,30 829,13 840,80 0,00 0,00 766,64 848,30 757,47 0,00
538 1000 740,80 671,64 956,63 854,13 868,30 0,00 0,00 790,80 874,13 780,80 0,00
552 1025 764,14 691,64 984,96 879,13 895,80 0,00 0,00 814,13 899,96 804,97 0,00
566 1050 788,30 712,47 1013,29 904,13 924,13 0,00 0,00 837,47 925,80 828,30 0,00
579 1075 812,47 733,30 1041,63 929,13 952,46 0,00 0,00 861,63 951,63 852,47 0,00
593 1100 836,63 754,14 1069,96 954,13 980,79 0,00 0,00 885,80 978,29 875,80 0,00
607 1125 859,13 773,30 1098,29 981,63 1009,13 0,00 0,00 909,96 1004,13 899,96 0,00
621 1150 880,80 793,30 1126,62 1009,13 | 1039,13 0,00 0,00 934,13 1031,63 924,13 0,00
635 1175 902,46 813,30 1154,95 1036,63 | 1067,46 0,00 0,00 958,30 1057,46 947,46 0,00
649 1200 924,96 833,30 1183,29 1064,12 | 1095,79 0,00 0,00 983,29 1084,96 971,63 0,00
663 1225 948,30 854,97 1211,62 1091,62 | 1124,96 0,00 0,00 1007,46 | 1113,29 998,29 0,00
677 1250 971,63 877,46 1239,95 111912 | 1154,95 0,00 0,00 1032,46 | 1142,45 | 102413 0,00
690 1275 994,96 899,13 1268,28 1146,62 | 1184,95 0,00 0,00 1057,46 | 1169,95 | 1050,79 0,00
704 1300 1018,29 921,63 1296,61 117412 | 1214,95 0,00 0,00 1082,46 | 1199,12 | 1077,46 0,00
718 1325 1041,63 941,63 1324,95 119912 | 1244,95 0,00 0,00 1107,46 | 1228,28 | 1104,12 0,00
732 1350 1064,96 962,46 1353,28 122412 | 1274,95 0,00 0,00 1132,45 | 1258,28 | 1129,95 0,00
746 1375 1088,29 983,29 1381,61 1249,12 | 1304,95 0,00 0,00 1158,29 | 1286,62 | 1156,62 0,00
760 1400 111,62 1004,13 1409,94 127412 | 1334,95 0,00 0,00 1183,29 | 1316,61 | 1183,29 0,00
774 1425 0,00 0,00 1441,61 0,00 0,00 0,00 0,00 1209,12 | 1346,61 | 1209,12 0,00
788 1450 0,00 0,00 147411 0,00 0,00 0,00 0,00 1234,95 | 1377,44 | 1235,78 0,00
802 1475 0,00 0,00 1506,61 0,00 0,00 0,00 0,00 1260,78 | 1406,61 | 1261,62 0,00
816 1500 0,00 0,00 1539,11 0,00 0,00 0,00 0,00 1286,62 | 1437,44 | 1287,45 0,00
829 1525 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1313,28 | 1467,44 | 1314,11 0,00
843 1550 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1339,11 1498,27 | 1339,95 0,00
857 1575 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1365,78 | 1529,11 | 1366,61 0,00
871 1600 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1392,44 | 1560,77 | 1392,44 0,00
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PASLANMAZ CELIK CINSLERI

Stainless Steel Grades
PAS. CELIK SECENEKLERI / STAINLESS STEEL OPTIONS KiIMYASAL ALASIM / NOMINAL CHEMICAL COMPOSITION
ASTM EN DIN SS BS C N Cr Ni Mo Other
201 1.4372 - - 284516 0.05 0.15 17 5 - Mn
520910 - - - - 0.05 0.30 22 13 2 Mn, Cb, V
301 1.4310 1.4310 2331 301521 0.10 0.04 17 7 - -
302 1.4319 1.4319 2332 302831 0.07 0.06 17 8 - -
303 1.4305 1.4305 2346 303831 0.06 0.05 17.5 8.1 - S
304 1.4301 1.4301 2333 304S31 0.04 0.06 18.2 8.1 - -
304L 1.4306 1.4306 2352 304S11 0.02 0.06 18.2 8.2 - -
304LN 1.4311 1.4311 2371 304561 0.02 0.14 18.2 8.5 - -
304N 1.6907 1.6907 - 304571 0.04 0.14 18.5 8.5 - -
305 1.4303 1.4303 - 305519 0.02 0.02 18 11.5 - -
530880 1.4303 1.4303 - - 0.08 - 19.5-22.0 9.0-11.0 0.75 0.30-0.65Si
308L 1991L - - - 0.02 0.05 20 11 - -
530880 19 9LSi - - - 0.03 - 19.5-22.0 9.0-11.0 0.50 0.65-1.00Si
316 1.4401 1.4401 2347 316531 0.04 0.04 16.8 10.7 2 -
316 1.4436 1.4436 2343 316533 0.04 0.06 17 11 2.8 -
S31609 1.4401/1.4919 - - - 0.04-0.10 - 16.0-18.0 10.0-14.0 2.0-3.0 -
316L 1.4404 1.4404 2348 316S11 0.02 0.06 16.2 10.2 2 -
316L 1.4432 1.4432 2353 316513 0.02 0.06 16.2 10.2 2.8 -
316LN 1.4406 1.4406 - 316561 0.02 0.14 16.2 10.2 2 -
316Tl 1.4571 1.4571 2350 320831 0.04 0.01 17 11 2 Ti
317L 1.4438 1.4438 2367 317512 0.02 0.08 18.3 11.5 3 -
317IM 1.4439 1.4439 - - 0.02 0.08 19.3 13.7 4.3 -
317LMN 1.4439 1.4439 - - 0.02 0.14 19.3 13.7 4.3 -
321 1.4541 1.4541 2337 3215831 0.04 0.01 17.3 9.2 - Ti
347 1.4550 - 2338 347S31 0.04 0.04 17.3 9.1 B Cb
N08020 - - - - 0.01 0.06 20 33 2 Cu, Cb, Nb
904L 1.4539 1.4539 2562 904513 0.01 0.06 20 25 4.5 Cu
S31254 1.4547 - 2378 B 0.01 0.20 20 18 6.1 Cu
S34565 1.4565 1.4565 - - 0.02 0.45 24 17 4.5 Mn
532101 1.4162 - - - 0.03 0.22 21.5 1.5 0.3 Mn
2304 1.4362 1.4362 2327 - 0.02 0.10 23 4.8 0.3
2205 1.4462 1.4462 2377 318513 0.02 0.17 22 55 3
2507 1.4410 - 2328 - 0.02 0.27 25 7
410 1.4006 1.4006 2302 410821 0.12 - 12 -
4108 1.4000 1.4000 2301 403517 0.06 - 12 -
416 1.4005 1.4005 2380 416521 0.12 - 12 - - S
430 1.4016 1.4016 2320 430S17 0.04 - 16.5 - - -
543020 1.4104 1.4104 2383 - 0.12 max - 16.0-18.0 - - 0.15min
434 1.4113 - - - 0.06 - 17 - 1 -
439 1.4510 - - - 0.03 - 18 - - Nb, Ti
441 1.4509 1.4509 - - 0.012 - 18 - - Ti
444 1.4521 1.4521 2326 - 0.02 0.02 17.8 - 2.1 Cu, Cb, Nb
630 1.4542 1.4542 - - 0.04 - 15.3 4.8 - Al
631 1.4568 1.4568 2388 - 0.05 - 16.3 7.0 - -
304H 1.4948 1.4948 2333 304551 0.05 0.06 18.2 8.1 - Ti
321H 1.4878 1.4878 2337 321551 0.05 0.01 17.3 9.2 B Cb, Nb
S34709 1.4961 1.4961 2347 316 Sxx 0.04-0.10 - 17.0-20.0 9.0-13.0 - -
$30909 - - - - 0.04-0.10 - 22.0-24.0 12.0-16.0 - -
309S 1.4833 1.4833 - 309S16 0.06 0.08 22.2 12.2 B N
S31009 - - - - 0.04-0.10 - 24.0-26.0 19.0-22.0 - -
3108 1.4845 1.4845 2361 310516 0.05 0.06 25.2 19.2 - -
S30815 1.4835 1.4835 2368 B 0.09 0.17 21 11 B Si, Ce
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BORU BASINC KAYIPLARI TABLOSU

Pipe Pressure Loss Table
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Yukaridaki tabloyu boru ¢api ve basing kaybi hesabi igin kullanabilirsiniz.
Bu tablo 15 C sicaklikta temiz su icin yapilmistir.

Paslanmaz ¢elik borular igin bulunan deger 1.1 ile carpilmalidir.

Celik borular icin tabloda bulunan deger 1.3 ile carpilmalidir.

Pik dékim borular igin tabloda bulunan deger 1.7 ile carpilmalidir.

Please use above table for pipe diameter and pressure loss calculation.
This table designed for 15 C* clean water.

The finding value for stainless steel pipes must be multiplied with 11.
The finding value for steel pipes must be multiplied with L3.

The finding value for cast iron pipes must be multiplied with 1.7.

GhwN =
G
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ANSI B16.5

ddxn

FLANS OLCU TABLOSU
Flange Table

D2
D1
D
SN 125/150 lbs 300 Ibs 400 Ibs 600 Ibs 900 Ibs 1500 Ibs 2500 Ibs
inch mm inch mm inch mm inch mm inch mm inch mm inch mm
oD 31/2 88.9 33/4 95.2 33/4 95.2 33/4 95.2 4 3/4 121 4 3/4 121 51/4 133.4
b 7/16 11.1 9/16 14.3 9/16 14.3 9/16 14.3 7/8 22.2 7/8 22.2 13/16 30.2
1/2" oD2 | 13/8 34.9 13/8 34.9 13/8 34.9 13/8 34.9 13/8 34.9 13/8 34.9 13/8 34.9
oDl | 23/8 60.3 25/8 66.7 25/8 66.7 25/8 66.7 31/4 82.6 31/4 82.6 31/2 88.9
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
od 5/8 15.9 5/8 15.9 5/8 15.9 5/8 15.9 7/8 22.2 7/8 22.2 7/8 22.2
oD 37/8 98.4 45/8 117.5 45/8 117.5 45/8 117.5 51/8 130 51/8 130 51/2 139.7
b 1/2 12.7 5/8 15.9 5/8 15.9 5/8 15.9 1 254 1 254 11/4 31.8
3/4" oD2 |111/16 42.9 111/16 42.9 111/16 42.9 111/16 42.9 111/16 42.9 111/16 42.9 111/16 42.9
oDI 2 3/4 69.8 31/4 82.5 31/4 82.5 31/4 82.5 31/2 88.9 31/2 88.9 33/4 95.2
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
od 5/8 15.9 3/4 19 3/4 19 3/4 19 7/8 22.2 7/8 22.2 7/8 22.2
oD 41/4 108 47/8 123.8 47/8 123.8 47/8 123.8 57/8 149.2 57/8 149.2 61/4 159
b 9/16 14.3 11/16 17.5 11/16 17.5 11/16 17.5 11/8 28.6 11/8 28.6 13/8 34.9
1 oD2 2 50.8 2 50.8 2 50.8 2 50.8 2 50.8 2 50.8 2 50.8
oDI 31/8 79.4 31/2 88.9 31/2 88.9 31/2 88.9 4 102 4 102 41/4 108
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
od 5/8 15.9 3/4 19 3/4 19 3/4 19 1 25.4 1 25.4 1 25.4
oD 45/8 117.5 51/4 133.4 51/4 133.4 51/4 133.4 61/4 159 61/4 159 71/4 184.2
b 5/8 15.9 3/4 19 3/4 19 3/4 19 11/8 28.6 11/8 28.6 11/2 38.1
1147 oD2 | 21/2 63.5 21/2 63.5 21/2 63.5 21/2 63.5 21/2 63.5 21/2 63.5 21/2 63.5
oDl | 31/2 88.9 37/8 98.4 37/8 98.4 37/8 98.4 43/8 111 43/8 111 51/8 130
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
od 5/8 15.9 3/4 19 3/4 19 3/4 19 1 25.4 1 25.4 11/8 28.6
oD 5 127 61/8 155.6 61/8 155.6 61/8 155.6 7 177.8 7 177.8 8 203
b 11/16 17.5 13/16 20.6 13/16 20.6 13/16 20.6 11/4 31.8 11/4 31.8 13/4 44.5
112 oD2 | 27/8 73 27/8 73 27/8 73 27/8 73 27/8 73 27/8 73 27/8 73
oDI 37/8 98.4 41/2 114 41/2 114 41/2 114 47/8 124 47/8 124 53/4 146
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
od 5/8 15.9 7/8 22.2 7/8 22.2 7/8 22.2 11/8 28.6 11/8 28.6 11/4 31.8
oD 6 152.4 61/2 165.1 61/2 165.1 61/2 165.1 81/2 215.9 81/2 215.9 91/4 234.9
b 3/4 19 7/8 22.2 7/8 22.2 7/8 22.2 11/2 38.1 11/2 38.1 2 50.8
o oD2 | 35/8 92.1 35/8 92.1 35/8 92.1 35/8 92.1 35/8 92.1 35/8 92.1 35/8 92.1
oDI 4 3/4 121 5 127 5 127 5 127 61/2 165.1 61/2 165.1 6 3/4 171
n 4 4 8 8 8 8 8 8 8 8 8 8 8 8
od 3/4 19 3/4 19 3/4 19 3/4 19 1 25.4 1 25.4 11/8 28.6
oD 7 177.8 71/2 190.5 71/2 190.5 71/2 190.5 95/8 244 95/8 244 101/2 266.7
b 7/8 22.2 1 25.4 1 25.4 1 25.4 15/8 41.3 15/8 41.3 21/4 57.2
219 oD2 41/8 104.8 41/8 104.8 41/8 104.8 41/8 104.8 41/8 105 41/8 105 41/8 105
oDI 51/2 139.7 57/8 149.2 57/8 149.2 57/8 149.2 71/2 190.5 71/2 190.5 7 3/4 197
n 4 4 8 8 8 8 8 8 8 8 8 8 8 8
od 3/4 19 7/8 22.2 7/8 22.2 7/8 22.2 11/8 28.6 11/8 28.6 11/4 31.8
oD 71/2 190.5 81/4 209.6 81/4 209.6 81/4 209.6 91/2 241 101/2 267 12 305
b 15/16 23.8 11/8 28.6 11/8 28.6 11/8 28.6 11/2 38.1 17/8 47.6 25/8 66.7
3 oD2 5 127 5 127 5 127 5 127 5 127 5 127 5 127
oDI 6 152.4 65/8 168.3 65/8 168.3 65/8 168.3 71/2 190.5 8 203 9 228.6
n 4 4 8 8 8 8 8 8 8 8 8 8 8 8
od 3/4 19 7/8 22.2 7/8 22.2 7/8 22.2 1 25.4 11/4 31.8 13/8 34.9
oD 81/2 215.9 9 228.6 9 228.6 9 228.6
b 15/16 23.8 13/16 30.2 13/16 30.2 13/16 30.2
3107 oD2 51/2 139.7 51/2 139.7 51/2 139.7 51/2 139.7
oDI 7 177.8 71/4 184.2 71/4 184.2 71/4 184.2
n 8 8 8 8 8 8 8 8
od 3/4 19 7/8 22.2 1 25.4 1 25.4
oD 9 228.6 10 254 10 254 103/4 273 111/2 292 121/4 311 14 356
b 15/16 23.8 11/4 31.7 13/8 34.9 11/2 38.1 13/4 44.4 21/8 54 3 76.2
4 oD2 | 63/16 157.2 63/16 157.2 63/16 157.2 63/16 157.2 63/16 157.2 63/16 157.2 63/16 157.2
oDI 71/2 190 77/8 200 77/8 200 81/2 215.9 91/4 235 91/2 241 10 3/4 273
n 8 8 8 8 8 8 8 8 8 8 8 8 8 8
od 3/4 19 7/8 22.2 1 25.4 1 25.4 11/4 31.8 13/8 34.9 15/8 41.3

113



FLANS OLCU TABLOSU ANSI B16.5

FlangeTable
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D1
D
N 125/150 lbs 300 Ibs 400 Ibs 600 Ibs 900 Ibs 1500 Ibs 2500 Ibs
inch mm inch mm inch mm inch mm inch mm inch mm inch mm
oD 10 254 11 279.4 11 279.4 13 330.2 13 3/4 349 14 3/4 375 16 1/2 419
b 15/16 23.8 13/8 34.9 11/2 38.1 13/4 44.4 2 50.8 27/8 73 35/8 92.1
5 oD2 | 75/16 185.7 | 75/16 185.7 75/16 185.7 75/16 185.7 75/16 185.7 | 75/16 185.7 75/16 185.7
oDI 81/2 2159 91/4 234.9 91/4 234.9 101/2 266.7 11 279 111/2 292 12 3/4 324
n 8 8 8 8 8 8 8 8 8 8 8 8 8 8
od 7/8 22.2 7/8 22.2 1 25.4 11/8 28.6 13/8 34.9 15/8 41.3 17/8 47.6
oD 11 279 121/2 317.5 121/2 317.5 14 355.6 15 381 151/2 394 19 483
b 1 25.4 17/16 36.5 15/8 41.3 17/8 47.6 23/16 55.6 31/4 82.6 41/4 108
6 oD2 81/2 216 81/2 215.9 81/2 215.9 81/2 215.9 81/2 215.9 81/2 215.9 81/2 216
oDI 91/2 241 105/8 | 269.9 10 5/8 269.9 111/2 292.1 121/2 318 121/2 318 141/2 368
n 8 8 12 12 12 12 12 12 12 12 12 12 8 8
od 7/8 22.2 7/8 22.2 1 25.4 11/8 28.6 11/4 31.8 11/2 38.1 21/8 54
oD 131/2 | 3429 15 381 15 381 16 1/2 419 181/2 470 19 482.6 21 3/4 552
b 11/8 28.6 15/8 41.3 17/8 47.6 23/16 55.6 21/2 63.5 35/8 92.1 5 127
g oD2 105/8 | 269.9 105/8 | 269.9 10 5/8 269.9 105/8 | 269.9 105/8 | 269.9 10 5/8 269.9 105/8 269.9
oDI 113/4 | 2984 13 330.2 13 330.2 13 3/4 349.2 151/2 | 3942 151/2 394.2 17 1/4 438
n 8 8 12 12 12 12 12 12 12 12 12 12 12 12
od 7/8 22.2 1 25.4 11/8 28.6 11/4 31.8 11/2 38.1 13/4 44.5 21/8 54
oD 16 406.4 17 1/2 444.5 171/2 | 4445 20 508 211/2 546 23 584 26 1/2 673
b 13/16 30.2 17/8 47.6 21/8 54 21/2 63.5 23/4 69.8 41/4 108 61/2 165
107 oD2 123/4 | 323.8 12 3/4 323.8 12 3/4 323.8 12 3/4 323.8 123/4 | 323.8 12 3/4 323.8 12 3/4 323.8
oDl 141/4 | 361.9 151/4 387.4 151/4 387.4 17 431.8 181/2 470 19 482.6 211/4 540
n 12 12 16 16 16 16 16 16 16 16 12 12 12 12
od 1 25.4 11/8 28.6 11/4 31.8 13/8 34.9 11/2 38.1 2 50.8 25/8 66.7
oD 19 482.6 | 201/2 | 520.7 | 201/2 520.7 22 558.8 24 610 26 1/2 673 30 762
b 11/4 31.7 2 50.8 21/4 57.2 25/8 66.7 31/8 79.4 47/8 124 71/4 184
127 oD2 15 381 15 381 15 381 15 381 15 381 15 381 15 381
oDI 17 431.8 17 3/4 450.9 17 3/4 450.9 191/4 | 488.9 21 533.4 | 221/2 571.5 24 3/8 619
n 12 12 16 16 16 16 20 20 20 20 16 16 12 12
od 1 25.4 11/4 31.8 13/8 34.9 13/8 34.9 11/2 38.1 21/8 54 27/8 73
oD 21 533.4 23 584 23 584 23 3/4 603 251/4 641 291/2 749
b 13/8 34.9 21/8 54 23/8 60.3 2 3/4 69.8 33/8 85.7 51/4 133
147 oD2 161/4 | 412.7 16 1/4 412.7 16 1/4 412.7 161/4 | 4127 161/4 | 412.7 16 1/4 412.7
oDI 183/4 | 4762 | 201/4 514.4 20 1/4 514.4 20 3/4 527 22 558.8 25 635
n 12 12 20 20 20 20 20 20 20 20 16 16
od 11/8 28.6 11/4 31.8 13/8 34.9 11/2 38.1 15/8 41.3 23/8 60.3
oD 231/2 | 596.9 | 251/2 647.7 | 251/2 648 27 686 27 3/4 705 321/2 826
b 17/16 36.5 21/4 57.2 21/2 63.5 3 76.2 31/2 88.9 53/4 146
167 oD2 181/2 470 181/2 470 181/2 470 181/2 470 181/2 470 181/2 470
oDI | 211/4 | 539.8 | 221/2 571.5 221/2 571.5 23 3/4 603.3 | 241/4 616 27 3/4 705
n 16 16 20 20 20 20 20 20 20 20 16 16
od 11/8 28.6 13/8 34.9 11/2 38.1 15/8 41.3 13/4 44 .4 25/8 66.7
oD 25 635 28 711 28 711 29 1/4 743 31 787 36 914
b 19/16 39.7 23/8 60.3 25/8 66.7 31/4 82.6 4 102 63/8 162
187 oD2 21 533.4 21 533.4 21 533.4 21 533.4 21 533.4 21 533.4
oDI | 223/4 | 577.9 | 243/4 628.7 | 24 3/4 628.7 25 3/4 654.1 27 685.8 | 301/2 775
n 16 16 24 24 24 24 20 20 20 20 16 16
od 11/4 31.8 13/8 34.9 11/2 38.1 13/4 44.5 2 50.8 27/8 73
oD 271/2 | 6985 | 301/2 774.7 | 301/2 774.7 32 813 33 3/4 857 38 3/4 984
b 111/16 | 429 21/2 63.5 23/4 69.8 31/2 88.9 41/4 108 7 178
20" oD2 23 584.2 23 584.2 23 584.2 23 584.2 23 584.2 23 584.2
oDI 25 635 27 685.8 27 685.8 | 281/2 724 291/2 749.3 | 323/4 832
n 20 20 24 24 24 24 24 24 20 20 16 16
od 11/4 31.8 13/8 34.9 15/8 41.3 13/4 44.5 21/8 54 31/8 79.4
oD 32 812.8 36 914 36 914 37 940 41 1041 46 1168
b 17/8 47.6 2 3/4 69.8 3 76.2 4 102 51/2 140 8 203
o oD2 | 241/4 | 6922 | 271/4 692.2 27 1/4 692.2 27 1/4 692.2 27 1/4 | 6922 | 271/4 692.2
oDI | 291/2 | 749.3 32 812.8 32 812.8 33 838.2 351/2 902 39 991
n 20 20 24 24 24 24 24 24 20 20 16 16
od 13/8 34.9 15/8 41.3 17/8 47.6 2 50.8 25/8 66.7 35/8 92.1
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DIN 86044 EGZOST BORU FLANSLARI
Exhaust Pipe Flanges

— =~ @dexn

| | | —b
\ | \
\ | \
[
ad
ak
@D
Cap ic cap @d Dis cap @D Delik Merk. @D Delik capi De Delik adedi n Kalinlik b Agirlik Kg
Diameter Inner @d Outer @D Hole Center @D H.diameter Qe Hole quantity n Thickness b Weight Kg
DN 32 43 140 100 18 4 16 1,75
DN 40 48 150 110 18 4 16 1,99
DN 50 61 165 125 18 4 18 2,61
DN 65 77 185 145 18 4 18 3,14
DN 80 90 200 160 18 8 20 3,93
DN 100 116 220 180 18 8 20 4,31
DN 125 142 250 210 18 8 22 5,76
DN 150 171 285 240 22 8 22 7,07
DN 200 222 320 280 22 8 20 6,03
DN 250 276 375 335 22 12 20 7,31
DN 300 327 440 395 22 12 20 9,83
DN 350 359 490 445 22 12 20 12,61
DN 400 410 540 495 22 16 20 14,01
DN 450 461 595 550 22 16 20 16,05
DN 500 512 645 600 22 20 20 17,45
DN 550 563 703 650 22 20 20 21,86
DN 600 614 754 700 22 20 20 23,62
DN 650 665 805 750 22 20 20 25,38
DN 700 716 856 800 22 24 20 27,14
DN 750 767 907 860 22 24 20 28,90
DN 800 818 958 900 22 24 20 30,66
DN 850 870 1010 950 22 28 20 32,45
DN 900 920 1060 1010 22 28 20 34,18
DN 950 970 1110 1060 22 28 20 35,91
DN 1000 1022 1162 1110 22 32 20 37,70
DN 1100 1126 1266 1210 22 32 20 41,29
DN 1200 1226 1366 1310 22 36 20 44,75
DN 1300 1326 1466 1410 22 40 20 48,20
DN 1400 1426 1566 1510 22 40 20 51,65
DN 1500 1526 1666 1610 22 44 20 55,10
DN 1600 1626 1766 1710 22 48 20 58,56
DN 1700 1726 1866 1810 22 48 20 62,01
DN 1800 1826 1966 1910 22 52 20 65,46
DN 1900 1926 2066 2010 22 56 20 68,91
DN 2000 2026 2166 2110 22 56 20 72,37
DN 2100 2126 2266 2210 22 60 20 75,82
DN 2200 2226 2366 2310 22 64 20 79,27
DN 2300 2326 2466 2410 22 64 20 82,72
DN 2400 2426 2566 2510 22 68 20 86,18
DN 2500 2526 2666 2610 22 72 20 89,63
DN 2600 2626 2766 2710 22 72 20 93,08
DN 2700 2726 2866 2810 22 76 20 96,53
DN 2800 2826 2966 2910 22 80 20 99,99
DN 2900 2926 3066 3010 22 80 20 103,44
DN 3000 3026 3166 3110 22 84 20 106,89
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DIN 2448 Dikissiz Celik Borular

DIN 1629 Dikissiz Celik Borular ( Ozel )
DIN 2448 Seamless Steel Pipes

DIN 1629 Seamless Steel Pipes ( Special )

ALASIMSIZ DIKISSIZ CELIK BORULAR
Non-alloyed Seamless Steel Pipes

KIMYASAL OZELLIKLER / CHEMICAL FEATURES

éﬁmsy C (max.) P ( max. ) S (max. ) N ( max. ) Si (max. ) Mn (max.) Al
St37 0,170 0,040 0,040 0,009 -
St 44 0,210 0,040 0,040 0,009 -
St 52 0,220 0,040 0,035 - 0,550 1,600 0,020(en az )
Celik Cekme Akma Mukavemeti / Flow Resistance (MPa)
Kalitesi Muk i v
atest vravemett Et kalinhigi / Thickness ( mm ) Exifrl::(?n
Steel Pull 16'ya kadar 16'dan buyik Boyuna (%) Enine (%)
Quality Resistance (MPa) Until 16 Over 16 Longitudinal(%) Latitudinal( %)
St 37 350-480 En az 235 En az 225 Enaz 25 En az 23
St 44 420-550 En az 275 En az 265 Enaz 21 Enaz 19
St 52 500-650 En az 345 En az 345 En az 21 Enaz 19
Farkli Sicakliklardaki ( °C ) Min. Akma Mukavemeti ( MPa )
(;ef“kA 50 °C 200 °C 250 °C 300 °C
Kalitesi
Et Kalinligi / Thickness ( mm )
Steel
Quali 16'ya kadar 16’dan buyuok 16'ya kadar 16'dan buyok 16’ya kadar 16'dan buyik 16'ya kadar 16'dan buyik
Pl Until 16 Over 16 Until 16 Over 16 Until 16 Over 16 Until 16 Over 16
St 37 235 225 185 175 165 155 135 135
St 44 275 265 215 215 195 185 160 160
St 52 355 345 245 245 225 215 190 190
ULUSLAR ARASI BORU STANDARTLARI / INTERNATIONAL PIPE STANDARDS
Malzeme Almanya Almanya DIN Amerika Amerika ASTM ingiltere |r§?i|fzre SS Fransa Fransa NF
No Kalite Standardi Kalite Standardi Kalite andard Kalite Standard:
: " " England 3
Material No Germany German DIN American American ASTM England BS France French NF
Quality Standard Quality Standard Quality Standard Quality Standard
1.0254 St 37 DIN 1629 GrA A 53 S 360 3601 TUE220A A49-112
1.0256 St 44 DIN 1629 CrB A 53 S$430 3601 TUE235A A49-112
1.0421 St 52 DIN 1629 Gr3 A 252 50 B 4360 TU 52-b A 49-311
1.0581 St52.4 A 252 HFS 5 6323 A 49-212
1.0305 $t35.8 DIN 17175 Gr.FPA A 369 $320 3059/1 TU 37-c A49-213
DIN 17175 GrA A 53+A 106 HFS 360 3602/1 A 49-215
DIN 17175 A179 CFS 360 3602/1 A49-212
DIN 17175 A192 360 3059/2 A 49-213
1.0405 St45.8 DIN 17175 GrB A 106 HFS 430 3602/1 TU 42-c A 49-215
DIN 17175 GR.A-1 A210 CFS 430 3602/1 A49-213
DIN 17175 Gr.FPA A 369 440 3059/2 A 49-215
1.0481 17 Mn 4 DIN 17175 Gr.C A 106 440 3059/2 TU 48-c A49-213
DIN 17175 Gr.C A210 430 3602/1 A 49-215
1.0482 19 Mn 5 DIN 17175 TU 52-c A49-213
500 Nb 3602/1
1.5415 15 Mo 3 DIN 17175 243 3059/2 TU15D3 A49-213
DIN 17175 3606 A 49-215
1.5423 16 Mo 5 VdTUV-WbI.201 Gr.T1 A 161+A209 245 3606
VdTUV-WbI.201 Gr.P1/FP 1 A 335+A 369 3606
Gr.P2 A 335 TU 15 CD 2-05 A49-213
Gr. FP2 A 369 A 49-215
1.7335 13 CrMo 4 4 DIN 17175 Gr.T12 A213 620-440 3606 TU 13 CD 4-04 A 49-213
DIN 17175 Gr. P12 A 335 620-460 3606 A49-213
DIN 17175 Gr.FP 12 A 369 620 3606 A 49-213
DIN 17175 A 369 3059/2 A49-213
1.7380 10 CrMo 9 10 DIN 17175 Gr. 722 A 199+ A200 622-440 3059/2 TU 10 CD 9-10 A49-213
DIN 17175 Gr.T22 A 213 622-490 3059/2 A49-213
DIN 17175 Gr.P 22/FP 22 A 335+A 369 622 3604/3606 A 49-215
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CELIK BORU SU DEBi TABLOSU

Steel Pipe Water Flowrate Table

Kg / h (debi) - (Flowrate)
Pa / m 43 mbar / m 43

15 mm 20 mm 25 mm 32 mm 40 mm 50 mm 65 mm 80 mm 100 mm

(1/2") (3/4") (1) (11/4") (11/2") (2") (21/2") (3") (1/2")
28 0,28 90 209 380 865 1320 2554 5194 8079 16511
29 0.29 92 214 400 878 1340 2590 5271 8196 16756
30 0.30 93 218 403 890 1361 2631 5348 8314 17000
33 0,33 97 226 414 930 1420 2744 5549 8677 17736
39 0,39 107 249 469 1028 1565 3025 6142 9526 19514
40 0,40 108 253 476 1040 1583 3062 6214 9639 19736
43 0,43 113 263 496 1079 1646 3180 6454 10024 20457
45 0,45 116 270 508 1107 1687 3261 6618 10297 21002
47 0,47 119 277 521 1134 1728 3338 6777 10523 21500
50 0,50 123 286 536 1172 1787 3447 6949 10859 22154
53 0,53 127 296 557 1211 1846 3565 7235 11249 22907
55 0,55 130 302 569 1238 1887 3638 7380 11476 23360
57 0,57 133 308 580 1261 1923 3710 7525 11730 23814
59 0,59 135 314 591 1288 1969 3783 7666 11884 24268
61 0,61 138 320 602 1311 1996 3851 7806 12111 24721
64 0,64 141 327 615 1338 2041 3933 7970 12383 25220
67 0,67 146 337 634 1379 2100 4051 8210 12746 25991
69 0,69 148 343 645 1402 2136 4119 8342 12973 26400
70 0,70 149 345 649 1411 2150 4146 8432 13041 26563
71 0,71 150 348 655 1424 2168 4128 8473 13154 26808
73 0,73 152 354 665 1447 2200 4246 8600 13336 27216
75 0,75 154 358 673 1458 2227 4291 8695 13517 27506
76 0,76 155 359 675 1465 2236 4305 8732 13563 27579
77 0,77 157 365 685 1488 2268 4368 8850 13744 27987
78 0,78 158 366 689 1497 2282 4390 8900 13812 28132
80 0,80 160 370 695 1510 2300 4427 8972 13925 28350
82 0,82 162 375 704 1529 2331 4491 9072 14407 28758
88 0,88 168 391 733 1590 2427 4536 9453 14651 29865
90 0,90 170 395 740 1606 2449 4717 9548 14787 30142
98 0,98 179 414 777 1696 2567 4944 10025 15513 31616
100 1,00 180 418 785 1701 2590 4990 10115 15649 31879
114 1,14 194 450 845 1832 2790 5366 10841 16828 34247
118 1,18 198 457 857 1850 2830 5443 11022 17055 34746
120 1,20 199 462 867 1880 2860 5502 11113 17282 35120
131 1,31 209 484 907 1996 2994 5761 11657 18053 36742
137 1,37 215 497 931 2018 3071 5906 11948 18507 37667
140 1,40 216 502 939 2037 3103 5965 12066 18688 38012
147 1,47 224 516 966 2095 3189 6128 12383 19187 39055
157 1,57 231 534 1002 2168 3298 6337 12814 19822 40361
160 1,60 234 541 1011 2195 3334 6409 12973 20049 40797
163 1,63 237 546 1025 2218 3370 6477 13109 20276 41232
176 1,76 246 570 1066 2309 3511 6740 13608 21092 42938
180 1,80 249 576 1075 2331 2549 6808 13744 21319 43364
196 1,96 261 603 1129 2440 3710 7130 14379 22317 45360
200 2,00 265 611 1143 2472 3760 7221 14560 22589 45931
212 2,12 273 629 1179 2549 3874 7434 15014 23270 47265
216 2,16 275 634 1188 2567 3905 7493 15132 23451 47637
220 2,20 278 641 1200 2595 3942 7570 15277 23678 48104
229 2,29 284 655 1225 2649 4028 7729 15604 24177 49125
235 2,35 288 664 1243 2689 4066 7843 15840 24522 49832
240 2,40 292 672 1256 2719 4129 7929 16017 24780 50363
245 2,45 295 679 1270 2749 4123 8010 16193 25039 50894
255 2,55 301 694 1297 2806 4260 8176 16520 25556 51928
260 2,60 304 701 1311 2834 4304 8260 16683 25814 52445
261 2,61 305 703 1315 2844 4318 8287 16378 25900 52618
274 2,74 313 721 1348 2917 4331 8501 17173 26554 54069
277 2,77 315 727 1356 2935 4459 8555 17282 26717 54432
280 2,80 317 730 1363 2948 4479 8593 17357 26839 54636
294 2,94 625 740 1402 3025 4595 8813 17781 27533 55793
300 3,00 328 757 1414 3055 4641 8900 17956 27803 56428
310 3,10 335 771 1438 3112 4726 9063 18280 28305 57607
314 3,14 336 775 1446 3129 4752 9074 18380 28459 57879
320 3,20 340 784 1462 3163 4825 9204 18579 28767 58424
327 3,27 344 792 1479 3198 4853 9299 18779 29076 58978
333 3,33 348 801 1495 3230 4904 9408 18979 29366 59512
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