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I Scope

This catalogue has been prepared for the client's acquaintance with ductile
iron pipes, fittings, valves and accessories and includes terms and definitions,
technical specifications, production method, standards and requirements, loading,
unloading and pipe storage procedures as well as application aspects of ductile
iron pipes and fittings within the nominal range of 80 to 1200 mm.

Among others, Pressurized or non-pressurized conveyance of crude, treated
and potable water and sewage industry through aboveground or underground

pipelines, is the major application of the mentioned products.
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M Ductile iron pipes and fittings and its characteristics

Introduction

Developing the approach of producing and supplying ductile iron pipe and
fittings for water and sewage transmission from diameter of 80 to 1200 mm and
nominal capacity of 120/000 per year, IKITURK Company was established in a ground
surfaced 24 hectares.

Establishing quality control system as well as customer orientation, IKITURK
succeeded in obtaining ISO 9001, BS OHSAS 18001, ISO 10004 and ISO 10002
standards. Moreover, relying on the high quality of its products in line with global
standards ISO 2531, EN 545, ISO 16631, EN 598, ISO 8179-1, I1SO 4179 and ISO
16134, this company succeeded in obtaining the Standard mark usage certificate
from Iran National Standard Organization according to INSO 21736 and INSO 3732
as well as the quality establishment certificate from Germany DVGW institution.

This complex's products intend to transfer drinking water under the supervision
of food and drug administration of Iran, medical science university in line with
global standard of BS 6920. Obtaining sanitation certificate for applied internal and
external coverage as well as other accessories used in pipes and iron ductile fittings
in IKITURK Company from Germany's DVGW institution confirms this claim.

*Since the international standards used in this booklet's products include national standards,

thus international standards are mentioned in the catalogue.
1. Germany's water and gas association is one of the most accredited companies in issuing
certificates in the field of water, gas and sewage standards as well as the acknowledgement

regarding products’ sanitation state.






)“,’t\u KITURK
s Fundamental definitions

| Ductile Iron History

Ductile Iron (cast iron with spherical graphite) has a structure with pearlite, ferrite
or both matrices with spherical graphite. Carbon used in ductile iron is created in the

form of spherical or round graphite.
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Pipe: casting of uniform bore, with straight axis, \_.’...0. -.’. .0, 0

having either socket, spigot or flange ends. Flanged
spigots, flanged sockets and collars are excluded in this definition.

Fittings: casting sother than a pipe, which allow pipeline deviation, change of
direction or bore. Flanged spigots, flanged sockets and collars are also classified as
fittings.

Accessory: any casting other than a pipe or fitting, which is used in a pipeline.
Some accessories are listed below:

i Glands and bolts for mechanical flexible joints.

= Gland, bolts and locking rings or segments for restrained joints.

1-Ductile Cast iron (Ductile iron)
2-Spheroidal graphite cast iron (nodular cast iron)



Flange: end of a pipe or fitting, extending perpendicularly to its axis, with bolt holes
equally spaced in a circle. A flange can be fixed (e.g. integrally cast, screwed-on or
welded-on) or adjustable. An adjustable flange comprises a ring, in one or several
parts bolted together, which bears on an end joint hub and which can be freely
rotated around the barrel axis before jointing.

1- Collar: connecting component used to join spigots of two pipes or fittings.
2- Spigot: male end of a pipe or a fitting.

3- Socket: female end of a pipe or fitting to make the connection with the spigot of
the next component.

4- Gasket: sealing component of a joint.

5- Joint: connection between the ends of pipes and/or fittings in which a gasket is
used to effect a seal.

6- Flexible joint: joint providing significant angular deflection and movement
parallel and/or perpendicular to the pipe axis.

7- Push-in flexible joint: flexible joint assembled by pushing the spigot through the
gasket into the socket of the mating component.

8- Mechanical flexible joint: flexible joint in which sealing is obtained by applying
pressure to the gasket by mechanical components such as metal ring or gland.

9- Restrained joint: joint in which a means is provided to prevent separation of the
assembled joint.

1.Collar 5.Joint
2.5pigot 6.Flexible Joint
3.Socket 7.Push-in Flexible Joint

4.Sealing Gasket
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10- Self-anchoring joint: It is a type of restrained joint that makes the fitting
stronger and more restrained through friction between metallic teeth and pipe's
body.

11- Gland: the component that locks the pieces inside a restrained joint, thus
leading a joint to be more restrained.

12- Flanged joint: joint between two flanged ends.

13- Nominal size (DN): alphanumeric designation of size for components of
a pipework system, which is used for reference purposes. It comprises the letters
DN followed by a dimensionless whole number, which is indirectly related to the

physical size, in millimeters, of the bore or outside diameter of the end connections.

14- Nominal pressure (PN): numerical designation, which is a convenient rounded
number, used for reference purposes. All components of the same nominal size, DN,

designated by the same PN number have compatible mating dimensions.

15- Allowable operating pressure (PFA): maximum internal pressure, excluding

surge, which a component can safely withstand in permanent service.

16- Maximum allowable operating pressure (PMA): maximum internal pressure,
including surge, which a component can safely withstand in service.

17- Allowable site test pressure (PEA): maximum hydrostatic pressure that a newly
installed component can withstand for a relatively short duration, when either fixed
above ground level or laid and backfilled underground, in order to measure the
integrity and tightness of the pipeline. This test pressure is different from the system
test pressure, which is related to the design pressure of the pipeline.

1. Mechanical Flexible Joint 6. Nominal Size

2. Restrained Joint 7. Nominal Pressure

3. Self-anchoring 8. Allowable Operating pressure

4. Gland 9. Maximum Allowable operating pressure

5. Flanged Join



18- Diametral stiffness of a pipe: characteristic of a pipe allowing it to resist diametral

deflection under loading.

19- Length: effective length of a pipe and fitting (without the consideration of
socket area).

20- Hoop Stress: stress in a pipe or fitting under pressure, acting tangentially to the

perimeter of a transverse section.
21- Ovality: out-of-roundness of a pipe section, equal to the equation below:

[AI—AZ

X100
Al+ A2

A1: Biggest external diameter of pipe (mm)

A2: Smallest external diameter of pipe (mm)

1. Allowable Site test pressure
2. Diametral Stiffness

3. Effective lenght

4. Ovality
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I History of Ductile Iron

Following studies conducted in 1948, it was discovered that adding an amount
of magnesium to molten iron after desulphurization operation makes it possible
to change flake graphite into spherical graphite.

This new type of cast iron is named ductile iron in the industry. This discovery
spread around the world fast and gained a lot of popularity and also began to

be used in production of various types of pipes and a variety of industrial and
engineering components,




Advantages of ductile iron pipes

i Instinct resistance of cast iron against corrosion along with improvement of this
resistance via various coatings.

: Appropriate resistance against internal pressures such as surge and external
pressures like traffic loads, etc.

= Suitable for use in loose ground with high level of subterranean waters.

;i Resistance against electrical currents due to use of rubber gasket at the joint

points.
:: Adequate resistance againstdamages caused by displacement and transportation.

=2 Flexibility and sufficient resistance against landslides, on faults and earthquake-

prone regions with using restrained ductile iron pipe.
:: Capability of being cut and drilled.

: Appropriate for mountainous areas due to no need for special bedding and
precise consideration of soil compaction and trench depth.

: High working pressure compared to other types of pipes .
:: Easy leakage detection as pipes are made of metal.

: No need to particular equipment and skilled workforce for assembling and
pipeline installation (Due to application of push-in fittings).
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Applications of ductile iron pipes

= Drinking water transfer and distribution lines
: Industrial and domestic sewage networks

: Sea water transmission system

5 Irrigation and drainage networks

: Water treatment plant networks

. Firefighting systems

» Artificial snow making machine

Ductile iron pipe manufacturing process

IKITURK Company manufactures ductile iron pipes by means of
centrifugal casting method. This method is among the most famous of its kind
in the world, invented in 1920 by a Brazilian engineer, Dimitri De Lavaud, for

production of ductile iron pipes under pressure.

In centrifugal casting, a permanent mold is rotated around its axis at high speed
as the molten metal is poured. The molten metal is centrifugally thrown towards
the inside mold's wall, where it solidifies after cooling then as cast pipe is extracted
from mold. The pipes are heat treatmented in a continuous anneling furnace to
change the metal matrix from pearlite to ferrite in order to reduce hardness and
improve its ductility and mechanical properties. This process releases the pipe
internal stresses and improves grinding and cutting capability.
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I Pressure classification according to ISO 2531:2009 standard

Components with flexible joints shall be classified by the allowable operating
pressure (PFA) in bar, prefixed by the letter C. Components with flanged joints
shall be classified by the PN number of the flange.

Allowed component pressure relationships shall be the following:
a) Allowed operating pressure (PFA) = C, in bar

b) Allowed maximum operating pressure (PMA) = 1.2 x PFA, in bar
c) Allowed site test pressure (PEA) = (1.2 x PFA) + 5, in bar

The allowed pressures within a pipeline system shall be limited to the lowest
pressure classification of all components within the system.



External diameter (DE)

The external diameters (DE) of pipes and fittings spigot end are circumferentially
measured. Regarding the possibility that the pipes purchased by a customer turn

oval during transportation and maintenance, itis necessary to fulfill the procedure of

Internal diameter (DN)

The nominal values of internal diameters of centrifugally cast pipes, expressed
in millimetres, are approximately equal to "DN" of ductile iron pipe after the
application of internal lining.

I Wall Thickness

Wall thickness is one of the most effective parameters to specify the pressure
that pipes can withstand. The basis for calculating the wall thickness is Barlow

equation: t =%

1SO 16631: 2016 EN545: 2010 1SO 2531: 2009

ENS45: 2007 1S0 2531: 1998



I Wall thickness based on ISO 2531:1998/ EN 545: 2007 Standards
The nominal iron wall thickness of pipes shall be calculated as a function of the

nominal size, DN, by the following formula;

e= K(0.5+ 0.001DN)

Where "e" is the nominal wall thickness, in millimeters;

"DN" is nominal size

"K" is a coefficient chosen from among such whole numbers as 7, 8, 9, 10, 11, 12,
... used for classification of thickness.

According to this standard, the "K=9" is the most typical thickness class for water
supply application.

Product Thickness Tolerance
6 -1/3
Centrifugal pipes
>6 -(0/001+1/3 DN)
7 -2/3
Fittings
>7 -(2/3+0/001 DN)



I Wall thickness based on ISO 2531: 2009 / EN545: 2010

According to these standards, the manufactured pipes are of type C and the
numberadjacenttoit (prefixed by theletter C)indicates the pipe's operating pressure.
The minimum wall thickness for pipes, emin , shall be determined using the
following equation:

. __ PFAXSFXDE
™ 20R_+(PFAXSF)

whereemin: is the minimum pipe wall thickness, in millimeters;
PFA: is the allowed operating pressure, in bar;

SF: is the safety factor (=3);

DE: is the nominal pipe external diameter, in millimetres;

Rm: is the minimum tensile strength of ductile iron, in mega pascals
(Rm = 420 MPa);
The nominal thickness is as follow:

Product Thickness

Centrifugal pipes | Cnom = Cmin T ( V/¥*+o/00) DN)

Fittings € om = Cin T (¥/¥+0/20) DN)

norm

Note: The minimum thickness of pipe and fittings should not be less than 3 mm.

20
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I Pipe Length

Various types of ductile iron pipes are produced and offered according to the
table below and the standard length of 6 meters. When a total leng this ordered,
IKITURK is able to supply the number of pipes according to the total required
length.

Based on the relevant standard, no more than 10% of pipes in each size could be
shorter than the standard length. However, pipes cut for testing in factories are

exceptions from this rule and are considered standard.

In the following table, the tolerance of pipe's length is presented:

Dimensions in millimeters

Tolerance
Type of casting
1ISO 2531 :2009 1SO 2531 :1998
Socket and spigot pipes (full -30 £30
(length or shortened +70 -

Fittings for socket joints +20 +20
Pipe and fittings for flanged * *

joints +10 +10

*By agreement between manufacturer and purchaser,
smaller tolerances are possible, but not less than + 3
mm for DN< 600 and + 4 mm for DN > 600.

I Straightness of pipes

Pipes shall be straight, with a maximum deviation of 0.125 % of their length.

21



I Material characteristics

Tensile properties

Laboratory under the ISO /IEC 17025 license with the most advanced laboratory
equipment. Pipes, fittings and accessories made of ductile iron have the tensile
properties given in following table.

Pipes and fittings manufactured by IKITURK are mechanically tested for

tensile strength, hardness, etc. in compliance with ISO 2531 international standard.

Minimum percentage Minimum tensile
Type of casting elongation after fracture strength Rm MPa
DN 1100-1200 DN 80-1000 DN 80-1200
pipes centrifugally cast 7 10 420
Fitting and accessories 5

22



Brinell hardness
The hardness of ductile iron pipe shall be such that they can be cut, tapped,
drilled and/or machined with standard tools.

The Brinell hardness shall not exceed 230 HBW for centrifugally cast pipes and 250
HBW for fittings and accessories.

For components manufactured by welding, a higher Brinell hardness is allowed in
the heat-affected zone (HAZ) of the weld.

Welding defective pipes

According to ISO 2531 standard, when necessary, pipes and fittings may be
repaired, by welding or other methods, to remove surface imperfections and
localized defects which do not affect the entire wall thickness.



I Works leak tightness test of pipes and fittings

Pipes and fittings are tested in accordance with international standard ISO 2531
and EN 545. The hydrostatic test is carried out on all pipes and fittings before
performing external and internal coatings, except for the metallic zinc coating of

pipes which may be performed before the test.

Pipes and fittings are subjected to a hydrostatic test for a duration of at least 15
seconds at the minimum internal test pressures given in following table.

The required test pressure for pipe and fittings based on ISO 2531 international standard

Pressure in bar:

ipe Fittings
DN Pip g
Class ISO 2531 :1998 all working classes
80-300 50 25
350-600 40 16
K=9
700-1000 32 10
1100-1200 25 10
Pressure in bar:
pipe Fittings
DN
Class C ISO 2531 :2009 all working classes
80-300 C40 40 25
350-600 C30 30 16
700-1000 Cc25 25 10

24



It should be mentioned that all the fittings in IKITURK Company are

subjected to hydrostatic test following the casting process. As for other tests

in factory, hydrostatic test can also be done at the presence of customer.




Jm External coatings

Pure metallic zinc (99.99% Zn)

Zinc coating is one of the most commeon types of coating used for ductile iron
pipes, which is applied along with the final coating. Zinc is an active element in
electrochemical table acting as a sacrificial anode in case of occurring damage
on coating and prevents from rusting the metal inner layer. Relying on this
specification, the external surface of ductile iron pipes are coated using thermal
spray method according to ISO 8179-1 standard.

The minimum amount of zinc coating on external surface of pipe is 200 gr/m2.
This amount should be not less than 180 gr/m2locally. For less corrosive soils
and upon the agreement between customer and producer, the amount of zinc
coating could decrease to 130 gr/m2 (This amount should be not less than
110 gr/m2locally).

zink salt

sediment iron part of  oxide final metal
|

the pipe coating coating  zink

Zn++ current
: |
Gienily A AEENI ' INEENEEIEEE
zirk
)

——
oxide coating

1 Damage

i nart of tha nina

In the above picture, the protection mechanism of metal zinc coating

is presented schematically.
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Bituminous coating

In order to increase resistance against corrosion of soil and ather environmental
factors, bituminous paint with minimum thickness of 70 microns is sprayed
uniformly on the outer surface of pipes (This thickness should be not less than 50

microns locally).

Bitumen-Aluminum coating (20% max.)

In special cases when there is a request for higher corrosion resistance, like
using pipes against UV emission, such as in above-ground pipelines, instead of
bitumen final coating, there is a possibility to use bitumen coating with a maximum
of 20% aluminum.

Zinc-Aluminum coting (Zn-15%Al)

Based on research done, Aluminum can rendera passive film on iron surface
while metal zinc can result in galvanic protection. Thus, a coating of Zinc-
Aluminum alloy (Zinc-15% Aluminum) is able to act quite properly as a coating
for ductile iron pipes working on various environments. The presence of two
metals simultaneously, leads to combine their advantage which eventually forms a

resistance and powerful coating against corrosion.

In order to reach protective characteristic according to ISO 8179-1, a Zn-Al coating
has to be applied with amount of at least 400 gr/m2 on the external pipe's surface.



Jm Special coatings

l Epoxy

Epoxy paint is a two-components coating based on special epoxy resin and
polyamide hardener. Appling a single layer of epoxy coating, according to
international standard ISO 8179, on the surface of pipe which forms a resistant film
against corrosive agents. After completion of the epoxy paint reaction, it makes a
very hard surface that shows great resistant to scratches, abrasion and chemicals.
Epoxy paint coating is applied on the surface of ductile iron pipes.

This coating can protect the inner and outer surfaces against corrosive and abrasive
factors in extreme environmental conditions. Because of the diversity of epoxy
basic materials, this coating has gained a large variety of qualities and functions.

IKITURK is ready to coat various pipes by different epoxy paints according to
customer demand.

I Some advantages

i High resistance against chemicals and corrosives

:: Proper mechanical and thermal characteristics (high temperature resistance)
i High stability and adhesion
= Great resistance against abrasion

:: Electrical insulation

28
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I Cement mortar lining

One of the most common lining of ductile iron pipe is cement mortar. Self-
healing is considered as one of the unique advantages of this lining. Cement
mortar lining is applied by centrifugal method than curing is carried out in an
appropriate temperature and humidity condition. From among its advantages,
one can mention high density, minimum roughness and adequate adhesiveness.
The smooth internal surface can cause higher flow rate and less pressure drop and

as a result raise hydraulic efficiency of water.

Characteristic of cement layer in accordance with ISO 4179 are given in this table

Dimensions in millimeters

lining thickness .
Maximum crack | Maximum crack

DN Minimum : width width
(in one point) Nominal (potable water) | (sewerage pipeline)

80-300 2 3 0.8 0.6
350-600 3 5 0.8 0.7
700-1200 3.5 6 i 0.8

29



Clogging the cracks and microscopic pores

When cement lined ductile iron pipe is filled with water, a portion of water
permeates the pores of lining, thus freeing a considerable amount of calcium
hydrate. Calcium hydrate reacts with calcium bicarbonate in the water to precipitate
calcium carbonate, which tends to clog the pores of the mortar and increase the

strength of cement layer.

Tyton gasket

Cement layer

Bitumen coating

Zinc coating

Ductile Iron
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| Different cement lining

IKITURK could line its pipes with different kinds of cement layers, according
to ISO 2531 or EN 545 standards, by customer's request.
: Portland Cement (anti-sulphate)
: Blast furnace slag cement
- High Aluminum cement
: Characteristic of each type of cement based on EN 545, are given in the
following table:

Density in mg/Lit

Al High Anti-sulphate and blast Portland Water
s furnace slag cements cement characteristics
cement

4 5/5 6 Minimum pH
Unlimited 15 7 Corrosive CO2
Unlimited 3000 400 S04~
Unlimited 500 100 Mg*+
Unlimited 30 30 NH4 "




I Markings

All the pipes and fittings are durably and legibly marked according to EN 598,
EN 545, ISO 2537and ISO 16631 and contain following information:
: A reference to international standard
: The manufacturer's name or mark; i.e. IKITURK
:: Identification of the year of manufacture;
:: Identification as ductile iron;
: Nominal diameter (DN)
: The PN rating of flanges, if applicable;
= The C pressure class of socket and spigot pipe, according to ISO 2531:2009, EN
545:2010

32



I Polyethylene encasement

Polyethylene encasement are complementary coatings for ductile iron pipes
that according to ISO 8180 are used as a cost-effective coating for protecting
ductile iron pipelines against corrosive soil.

It should be noted that under normal condition some humidity from soil could
penetrate into this encasement. Although the humidity trapped there could at
first be corrosive, but the oxygen content under the encasement soon comes to
end and leading oxidation process to stop.

For more information on maintenance condition, size, installation procedure, etc.

see "installation" section in this catalogue.
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I Push-on Joint (Tyton)

One of the most common type of joints used for ductile iron pipes is Push-
On joint (Tyton) which can be assembled easily and quickly. This joint includes a
rubber gasket with a special material and design that placed inside the socket of
pipe so that the next pipe's spigot could fit into by pressure and get assembled

and sealed at the same time. These rubber gaskets are made of EPDM according
to ISO 4633 standard.

Size (DN) Maximum angular deviation (degree)
80-150 5

200-300 B

350-600 3

700-1200 2

Push-on joint advantages

Easy and fast installation, without special equipment and expert manpower
i Proper angular deflection
i Not require welding and using bolt and nut
:: Perfect sealing

34
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Dimension and weights specifications of ductile iron pipes

according to EN 545:2007 K9 class

Ductile iron pipe with push-in joint (Tyton)

According to EN 545: 2007 K Class

- Pipe weight

External Pipe Socket esxct’:::atl Nominal hé::n‘:enr'?tl with internal

diameter length | Length | . thickness : cement and
diameter thickness

DN (DE) (L) P) ©) (e) e external

coatings
(mm) (m) (mm) {mm) (mm) (mm) (Kg)

80 Official  gg 6 85 142 6/0 4 90
100 | Official 118 6 88 164 6/0 4 111
125 | Official 144 6 91 196 6/0 4 137
150 | Offical 170 6 94 217 6/0 4 163
200 | Official 222 6 100 278 6/3 4 225
250 | Official 274 6 105 332 6/8 4 296
300 | Official 326 6 110 388 7/2 4 375
350 | Official 378 6 110 442 747 5 474
400 | Official 429 6 110 497 8/1 5 567
450 | Official  4g80 6 115 551 8/6 5 669
500 | Official 532 6 120 606 9/0 5 774
600 | Official &35 6 120 715 9/9 5 1008
700 | Official 738 6 150 828 10/8 6 1299
800 | Official  g42 6 160 940 11/7 6 1596
900 | Official  g45 6 175 1044 12/6 6 1934
1000 | Official 1048 6 185 1156 13.5 6 2206
1100 | Official 1152 6 200 1264 14.4 6 2632
1200 | Official 1255 6 215 1314 15.3 6 3058

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
calculated based on thickness class (K9). In the case of other thickness classes, please contact IKITURK
technical experts.
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Dimension and weights specifications of ductile iron pipes
according ISO 2531:1998 K9 class

Ductile iron pipe with push-in joint (Tyton)
According to 1SO 2531: 1998 K Class

Evtamal Pipe | Socket Socket Mol Nominal I?lpe weight with
diameter length | Length exernal thickness Cement Irrbernal corpet
lameter thickness and externa
DN (DE) o | @ |¢ @ | < '
(D) (e1) coatings
(mm) (m) (mm) (mm) (mm) (mm) (Kg)
80 Official 98 6 85 142 6/0 3 87

100 | Official 118 6 88 164 6/0 3 106
125 | Official 144 6 91 196 6/0 3 132
150 | Official 170 6 94 217 6/0 3 157
200 | Official 222 6 100 278 6/3 3 217
250 | Official 274 6 105 332 6/8 3 286
300 | Official 326 6 110 388 7/2 3 362
350 | Official 378 6 110 442 77 5 474
400 | Official 429 6 110 497 8/1 5 567
450 | Official 480 6 115 557 8/6 5 669
500 | Official 532 6 120 606 9/0 5 774
600 | Official 635 6 120 715 9/9 5 1008
700 | Official 738 6 150 828 10/8 6 1299
800 | Official 842 6 160 940 11/7 6 1596
900 | Official 945 6 175 1044 12/6 6 1934
1000 | Official 4048 6 185 1156 13.5 6 2206
1100 | Official 1152 6 200 1264 14.4 6 2632
1200 | Official 1255 6 215 1314 15.3 6 3058

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
In the case of other thickness classes, please contact IKITURK .(calculated based on thickness class (K9
technical experts
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Dimension and weights specifications of ductile iron pipes

- NAIKITURK

according ISO 2531:2009 C Class (Preferred class)

Ductile iron pipe with push-in joint (Tyton)

According to ISO 2531: 2009 C Class (Preffered Class)

External Pipe | Preferred | Socket SNt Nominal Nomitl :;:ﬁ i:‘v::rg:: |
diameter length | pressure | Length e.xternal thickness Clement cement and

DN | (B W | cess | @ [T @ | M| eerna

coatings
(mm) (m) | (bar) | (mm) [ (mm) | (mm) | (mm) (Kg)
80 | Official 98 6 C40 85 142 4/4 3 69
100 | Official 118 6 c40 8g 164 4/4 3 84
125 | Official 144 c40 91 196 4/5 3 106
150 | Offical 170 6 c40 94 217 4/5 3 126
200 | Official 222 6 c40 100 278 47 3 172
250 | Official 274 6 c40 105 332 5/5 3 243
300 | Official 326 6 c40 110 388 6/2 3 321
350 | Official 378 6 c30 110 442 6/3 5 410
400 | Official 429 6 c30 110 497 6/5 5 479
450 | Official 480 6 €30 115 551 6/9 5 568
800 | Official 532 6 c30 120 606 75 5 672
600 | Official 635 c30 120 715 87 5 910
700 | Official 738 6 c25 150 828 8/8 6 1110
800 | Official 842 6 c25 160 940 9/6 6 1362
900 | Official g45 6 €25 175 1044 10/6 6 1685
1000 | Official 1048 6 c25 185 1156 11/6 6 2011
1100 | Official 1152 6 c25 200 1264 12/6 6 2362
1200 | Official 1255 6 c25 215 1314 13/6 6 2798

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
calculated based on thickness class (K9). In the case of other thickness classes, please contact IKITURK
technical experts.
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Dimension and weights specifications of ductile iron pipes
according EN 545: 2010 C Class(Preferred class)

Ductile iron pipe with push-in joint (Tyton)
According to EN 545: 2010 C Class (Preffered Class)

: Pipe weight
External Pipe | Preferred | Socket ket Nominal | Nominal with internal
. external : Cement
diameter length | pressure | Length di thickness hicki cement and
DN fDE) (u class (P} lameter (E) thickness & |
(D) (e 1} [ e_ma
coatings
(mm) m | (ba) | (mm) | (mm) | (mm) | (mm) (Kg)
80 | Official 98 6 C40 85 142 4/4 4 72
100 | Official 118 6 c40 88 164 4/4 4 88
125 | Official 144 6 c40 91 196 4/5 4 111
150 | Official 170 6 c40 94 217 4/5 4 132
200 | Official 222 6 C40 100 278 47 4 181
250 | Official 274 6 c40 105 332 5/5 4 253
300 | Official 326 6 G40 110 388 6/2 4 333
350 | Official 378 6 €30 110 442 6/3 5 410
400 | Official 429 6 cao 110 497 6/5 5 479
450 | Official 480 6 c30 115 551 6/9 5 568
500 | Official 532 6 c3o 120 606 7/5 5 672
600 | Official 635 6 c30 120 715 a7 5 910
700 | Official 738 6 c25 150 828 8/8 6 1110
800 | Official 842 6 c25 160 940 9/6 6 1362
900 | Official 945 6 c25 175 1044 10/6 6 1685
1000 | Official 1048 6 c25 185 1156 11/6 6 2011
1100 | Official 1152 6 €25 200 1264 12/6 6 2362
1200 | Official 4255 6 €25 215 1314 13/6 6 2798

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
calculated based on thickness class (K9). In the case of other thickness classes, please contact IKITURK
technical experts.
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- NAIKITURK

| Non-preferred Pipes

i Pipe's body nominal Thickness (mm)
DN Pgnpheral
Diameter [ gjass Class Class Class Class Class Class
20 25 30 40 50 64 100
80 98 4/4 4/4 4/4 4/8
100 118 4/4 4/4 4/4 5/5
125 144 4/5 4/5 4/8 6/5
150 170 4/5 4/5 5/3 7/4
200 222 477 5/4 6/5 9/2
250 274 5/5 6/4 7/8 1171
300 326 5/1 6/2 7/4 8/9 12/9
350 378 5/1 6/3 7/ 8/4 10/2 14/8
400 429 5/5 6/5 7/8 9/3 11/3 16/5
450 480 6/1 6/9 8/6 10/3 12/6 18/4
500 532 6/5 7/5 9/3 11/2 13/7 20/2
600 635 7/6 87 10/9 13/1 16/1 23/8
700 738 7/3 8/8 9/9 12/4 15 18/5 27/5
800 842 8/1 9/6 11/1 14 16/9 21
900 945 8/9 10/6 12/3 15/5 18/8 23/4
1000 1048 9/8 11/6 13/4 17/1 20/7
1100 1152 10/6 12/6 14/7 18/7 22/7
1200 1255 1174 13/6 15/8 20/2

O Preferred pressure class

MNon-preferred pressure class

Note:IKITURK Company has the capability of producing non-preferred pipes in C class according
to ISO 2531-2009 standard based on customer’s request.
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I Ductile iron pipe with earthquake and
subsidence resistant joint (R.J.Pipe)

RJ.Pipe is the IKITURK 's first generation of restrained joint. It is an advanced
design of Push-On flexible restrained joint whose it's locking system prevents from
pipe separation while earthquake or subsidence. Therefore, these types of pipes

are known as earthquake resistant joint.

It is noteworthy that increased safety in water supply
networks and significant decrease in water-loss are among
the most important advantages of using such pipes.

_——— =

Based in ISO 16134 standard, R.) Pipe has following technical specifications

joint deflection Expa;smn/ contrac_tlfm slip-out P
angle performance (Axia feGetatice arameter
displacement)
M_3 53 A R.J.Pipe Class
Less than 7.5° Less than 0.5% L More or 3D kN i oo
performance

L is the component lenght, in millimeters (mmj).

D is the nominal diameter of pipe, in millimeters (mm).

Using restrained joint leads to the integration of pipeline and distribution of stress and
strain that is produced among different components of pipeline.
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One of the main specification of this kind of joint is ease of assembly and
disassembly without bolt and nut.

IKITURK Company is equipped with special laboratories for carrying out
exclusive tests related to the R.J.Pipe's performance according to EN 545 and ISO
10804 standards. After a new joint design or applying an effective modification on
the joint, by using these advanced facilities, IKITURK is able to performs all the
operational and performance tests on the joint to verify design specification.




Details of operational tests performed for the purpose of identifying the proper
joint performance and also determining the technical parameters of a restrained

joint are described as following table:

Items | Method Conditions Position Objects References
Positive Test Pressure: With Shear | To prove the ik
1 internal (1.5 PFA+5 bar) load: (SODN) | JoInt's capacity
hydrostatic |  Test Duration: 2hr to withstand | 150 2531
Pressure No visible leakage Deflected | thehydraulic | 15O 10804
pressure

. Test Pressure: -0.9 bar | With Shear B
Negative Test Duration: 2hr load: (50DN) | To prove that

2 Internal Maximum Pressure the joint is 15O 2531
Pressure change during the Deflected airtight 15O 10804
test: 0.09 bar
E:‘ﬂi"f-; Test Pressure: 2 bar — To prove that EN 545
terna e [ ear the joint is
3 Hydrostatic Pest ‘D‘ural:on_ ehr load (SODN) resistant to 150 2531
Pressure No visible leakage ground water 1SO 10804
Cyclic 24000 Cycles . To prove the EN 545
4 i Ir;terr;alt_ PMA to PMA-5 Izh;:jh{gg[‘i:) joint fatigue 1SO 2531
rostatic B
gressure No Visible Leakage performance 15O 10804

0.9 bar below atmospheric pressure (approximately 0.1 barof absolute pressure)
Additionally, the slip-out resistance of RJ.Pipe's joint is measured based on ISO
16134 Standard using special devices.

This joint is selected as one of the best "earthquake resistant
joint by the "American’s association of ductile iron pipes” in
an scientific article titled:

“R.W. Bonds, Ductile iron pipe fittings and their uses”
March2017.

Ry
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I Applications

: Suitable for earthquake regions and unstable soils, without concrete thrust
blocks in the joint place.

: Suitable for trenchless application systems

= Suitable for bridge crossing, horizontal directional drilling, highway and railroad
crossing

I Advantages

= Suitable Axial displacement and angular deflection with perfect sealing
: Easy and fast installation without nut and bolt

= High resistance against hydraulic forces
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Quake-resistant ductile iron pipe (Q.R.Flex)

Locking Ring

Q.R.Flex is the IKITURK 's newest product. It is a push-on flexible restrained joints
with same assembly force similar to tyton joint. One of the unique specifications of

Q.R.Flex pipe is its suitable angular deflection and axial movement.

QR-Flex Pipes provide flexible restrained push-on joints for 150 to 250mm Ductile
Iron pipe. The QR-Flex Restrained Joint has a working pressure rating equivalent
to the working pressure rating of the parent pipe, with a maximum restrained
joint working pressure rating of 40bar.Q.R.Flexpipe utilize the conventional Tyton

gasket for sealing, that it makes installation much easier and faster.

A ductile iron locking ring, inserted through a slot in the bell face, provide a
positive axial lock between the bell interior surface and a retainer weldment on

the spigot end of the pipe.

Q.R.Flex resistant joint provides a chain structure along the pipeline so it can

distributes the created forces in different points along the pipeline.



- NAIKITURK
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Dimensions and weighs characteristics of Q.R Flex ductile iron pipes
according to ISO 2531:1998 K9 Class

Socket : : E :
External Pipe Socket ‘ Nominal Pipe weight with
: external . :
DN diameter length | Length didinator thickness | internal cement and
(DE) (Lu) P ©) (e) external coatings
(mm) (m) (mm) (mm) (mm) (Ka)
150 | Official 170 6 155 227 6/0 160
200 | Official 222 6 163 295 6/3 224
250 | Official 274 6 165 350 6/8 293

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
calculated based on thickness class (K9). In the case of other thickness classes, please contact IKITURK
technical experts.

Cement thickness in various sizes is similar to Tyton joint.

Dimensions and weighs characteristics of Q.R Flex ductile cast iron pipes
according to ISO 2531:2009 C Class

Socket Pipe weight with
External Pipe | preffered | SOcket Nominal .p 9
) remere external . internal cement
diameter length | Pressure | Length | thickness
DN (D) (L) Class ® diameter © and external
(D) coatings
(mm) (m) (bar) | (mm) | (mm) (mm) (Kg)
150 | Official 170 6 c40 155 227 4/5 134
200 | Official 222 6 c40 163 295 47 190
250 | Official 274 6 c40 165 350 5/5 264

All dimensions except pipe length are presented in mm (millimeter) and kilogram (kg) for weights.
Additionally, dimensions and weighs are mentioned without tolerance consideration. All weighs are
calculated based on the preferred pressure class. In the case of non-preferred pressure classes, please
contact IKITURK technical experts.

Cement thickness in various sizes is similar to Tyton joint.
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Water distribution and transmission pipelines during their useful lifetime are
subjected to numerous types of pressure.
This naturally includes standard service pressure, but also the following

= Day/Night pipe pressure cycles;

 Water hammer (surge);

: Pressure drops;

= External pressure from the earth, ground water;

i Period without pressure prior to commencement of operations;

In each of these situations, the joints are subjected to specific
types of stress by named Thrust Forces. For this reason, all joints
for ductile iron pipelines are designed and tested in accordance

with strict methods in a unique accredited laboratory.

Q.R Flex joint are operationally tested according to ISO 10804 and EN 545
standards similar to R.j.Pipe.
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The description of performance tests used to identify the proper function of Q. R.
Flex as well as technical parameters of a joint are as follow:

Items | Method Conditions Position Objects References
Positive Test Pressure: With Shear | To prove the —
1 internal (1.5 PFA+5 bar) | load: (50DN) | Joint's capacity
hydrostatic |  Test Duration: 2hr towithstand | ISO 2531
Pressure isi Deflected | the hydraulic | 15010804
No visible leakage S
Test Pressure: -0.9 bar | With Shear
Negative | Test Duration: 2hr | load: (S0DN) | Toprove that | EN 545
2 Internal Maximum Pressure the joint is ISO 2531
Pressure | change during the | Deflected airtight 1SO 10804
test: 0.09 bar
EPOSi‘fV‘?l TestPressure:2bar | Toprovethat |  gN 545
xterna - i ear the joint is
3 Hydrostatic Test IDluratlon, 2hr | g (50DN) | resistant to SO 2531
Pressure | Mo visible leakage ground water | 15O 10804
Cyclic 24000 Cycles ) To prove the EN 545
4 Internal PMA to PMA-5 With Shear | intfatigue | 1502531
Hydrostatic |\ "\ it Loak load (S0DN) erfamance
Brack(ra o Visible Leakage p ISO 10804

0.9 bar below atmospheric pressure (approximately 0.1 barof absolute pressure)

In addition,

IKITURK studies all its new joints using scientific finite element

methods similar to those used in aeronautical and car industries. These design
methods and tests guarantee unbeatable durability and reliability.



Application

:: Suitable for all types of soils and grounds especially regions having unstable
soil or marshes

:: Regions where installation of inhibitory concrete block is impossible

:: Suitable for trenchless application systems especially horizontal directional
drilling

::In high-steep and hilly regions

:: On faults and earthquake-prone regions

Advantages

- Improving pipeline resistance against thrust forces and joint protrusion and
creating a chain structure in pipeline

:: Reduction execution costs due to needing no shock-absorbing and cement
thrust blocks.

:: Easy and quick assembly operation without any glands, bolts and nuts

:: Increase the water networks safety against dangers due to earthquake and land
sliding.

:: Considerable reduction of loss-water in transferring pipeline and distribution
networks

Schematic of horizontal directional drilling (HDD)
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According to ISO 16134 standards, Q.R Flex pipe has following technical

specifications:

QR-Flex Functional specifications acc to ISO16134

Expansion/ contraction

joint deflection performance (Axial sll.p—out Parameter
angle di resistance
isplacement)
M_3 5:3 A R.J.Pipe Class
Less than 7.5° Less than 0.5% L More or 3D kN Camponsnt
performance

L is the component lenght, in millimeters (mm)

D is the nominal diameter of pipe, in millimeters (mm)
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_Hard partof gasket Soft partof gasket

‘ i Rubber gasket for push-on joint
< (Tyton Pipes, R.J Pipes and Q.R. Flex
Pipes)
3 _.. L1) ...
——

DN a | om | | v | e | wein

80 126 16 10 26 5 0/13
100 146 16 10 26 5 0/15
125 173 16 10 26 5 0/18
150 200 16 10 26 5 0/22
200 256 18 11 30 6 0/36
250 310 18 11 32 6 0/47
300 366 20 12 34 7 0/66
350 420 20 12 34 7 0/76
400 475 22 13 38 8 1/05
450 528 22 13 40 8 1/2
500 583 25 14 42/5 9 1/6
600 692 27 15 46/5 10 2/3
700 809 33/5 20 56/2 16 4/2
800 919 35/5 21 60/7 16 5/4
900 1026 37/5 22 66/25 18 7/4
1000 1133 39/5 23 70/75 18 8/7

All dimensions are presented in mm (millimeter) and kilogram (kg) for weights. Additionally,
.dimensions and weighs are mentioned without tolerance consideration
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}
Q Rubber gasket for push-on joint

1 &y (Tyton Pipes, RJ Pipes and Q.R. Flex

Pipes)

DN d | h1 ‘ h2 | t1 | 2 ‘ Weight
1100 1217/7 26/3 63 21 35/9 7/3
1200 1326/2 28/1 68/2 23 38/8 9/5

Thin-walled Pipe (L. Pipe)

Introduction:

In recent years Polyethylene, PVC and GRP pipes have been used abundantly in
drinking water supply systems

The competitors of such pipes in the field of drinking water distribution are metal
pipes. Higher cost and weight of metal pipes make their transportation difficult
and their low availability in comparison with polymer pipes in the market has led
to their smaller share in drinking water distribution.
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Thin-walled ductile iron pipes, L.Pipes, are a new generation of ductile iron
pipes whose nominal diameter is based on external diameter (DN/OD) and match
with polymeric pipes completely. In addition, they are manfuctured according to
polymeric pipes standards. These pipes can be easily joined with PE and PVC pipes
or even replaced with them in water distribution lines. On the other hand, the wall
thickness of L.Pipe is relatively less than common tyton ductile Iron pipes. Thus,
their use in drinking water distribution system is much more logical, engineered

and economical due to the dramatic reduction in weight.

The special design of L.Pipe's joint allows suitable angular deviation to designers
and contractors of pipe line. Moreover, the force required to transport and

assemble the pipes relatively decreases comparing to common ductile iron pipes.

Given the unique characteristics of ductile iron such as inherent resistance against
corrosion as well as the recognized advantages of ductile iron pipes such as good
sterngth against imposed forces and pressures on pipeline, cheaper pumping cost
regarding less current drop, less illegal branching, easier branching, absolutely less
fracture and leakage and longer service life comparing to polymeric pipes, these

types of pipes have become a suitable alternative for polymeric pipes.

Lower weight and easy transportation, reasonable cost and acceptable
performance have made this type of pipe really acceptable among
customers. Hanyco is proud to offer various types of fittings which are
proper for all types of polymeric and L.pipes made of ductile cast iron.
These fittings include: Spigot flange, silent flange, trap, tee, etc.
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