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MDD s,

For years
we supply customers
quality goods with quick delivery,
we are still
trying our best to do better and better.
Your demand
is what we supply
Shanxi Midas Industrial Co.,Ltd.———
The company
you can reply on to be competitive!

We are the casting specialist,
We are the pipeline specialist!



Company Profile

Shanxi Midas Industrial Co., Ltd ( Briefly called: MDS )is located in the heavy industry
province of Shanxi, China with rich resources of pig iron, coke, steel and other industrial
raw materials. MDS is a professional supplier mainly supplying ductile iron pipes and
pipe fittings, it can supply annually 150000 tons ductile iron pipes from DN80 to DN1800
and 16000 tons ductile iron pipe fittings of over forty kinds and more than three thousand
specifications from DN80 to DN2000 that are widely used in drinkable water, sewage,
irrigation, gas, oil pipeline, as well as food, pharmaceutical and chemical industry

production process pipe network.

MIDAS product is complying with international standards, i.e.ISO2531, EN545 and EN598

and can provide customized product as per customer request.

We are eager to get your inquiries and establish long term mutual benefit cooperation
relationship with you. We have our advantage in manufacturing and you have your
advantages in sales, we are sure with our working together we can get one "win-win"

situation.We hope we can grow together!
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Ductile iron material

In so called "grey irons" the graphite is present in the form of flakes, hence their metallurgical name: flake graphite
irons (sometimes called lamellar graphite irons), by concentrating abnormal stresses at certain points, each of

these flakes may initiate cracking.

Metallurgists have therefore sought to diminish, or eliminate this effect by changing the size or distribution of the
flakes. In a first stage, the adoption of the centrifugal process to cast flake graphite iron pipes (so called grey iron
pipes), led to an appreciable improvement by producing very fine graphite flakes.

A decisive advance was then made in 1948, when research in both the USA and Great Britain led to the discovery

of spheroidal graphite iron, more commonly known as ductile iron. In ductile iron, the graphite exists in the form

of spheroidal shape, which has little influence on weakening the matrix and resulting in centralizing strain, so ductile
iron possesses good flexible property. While in grey iron, the graphite is present in flake form, which has the effect
of cutting the iron matrix and making it become brittle and easy to crack.

Graphite precipitation in spheroidal form is obtained by the controlled addition of a small amount of magnesium to

the previously desulfurized base iron.

Ductile iron owes its remarkable mechanical properties to the spheroidal shape of its graphite:
~tensile strength

-impact resistance

~high elastic limit (yield strength)

~good elongation

These properties are further enhanced by control of the chemical analysis and heat treatment of the metal matrix.

Ductile iron maintains the traditional qualities of cast irons, resulting from the high carbon content:
~compression strength

—castability
~abrasion resistance
~machinability
~fatigue strength

Ductile iron metallography Grey iron metallography Steel pipe metallography
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General ductile iron pipes

For potable water

ISO8001 Quality systems ~ model for quality assurance in design development production, installation and

servicing.
ISO 2531 Ductile iron pipes, fittings and accessories for pressure pipelines.

BS EN545 Ductile iron pipes, fittings and accessories and their joints for water pipelines. Requirements and test,
methods.

ISO4179 Ductile iron pipes for pressure and non pressure pipelines-Centrifugal cement mortar lining-general
requirements.

ISO8179 Ductile iron pipes-External zinc coating.

BS3416 Specification for Bitumen based coatings for cold application, suitable for use in contact with potable

water.
ISO4633 Rubber Seals —joint rings for water supply, drainage and sewerage pipelines specs for materials.
ISO 8180 Duectile iron pipes -Polyethylene Sleeving.

EN681-1  Elastomeric seals material requirements for pipe joint seals used in water and drainage application.

For sewage application

BS EN598 Ductile iron pipes, fittings, accessories and their joints for sewage application requirements and test
methods.

ISO4633 Rubber seals-joint rings for water supply, drainage and sewerage pipelines specs for materials.

EN681-1 Elastomeric seals material requirements for pipe joint seals used in water and drainage application.
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All SOLID pipes are manufactured complying with standards:

~1S02531
-EN545
ENG98

Ductile iron pipes whose materials are ductile cast iron have adopted the technology of centrifugal casting, and

are widely used in various pipeline projects on metallurgy, mine, water conservancy, petroleum and urban public

facilities to convey many fluid media such as water and gas. Ductile iron pipes possess the nature of iron and the
performance of steel and have characteristics of high strength, high elongation and corrosion resistance, which
is the best choice in today's world for conveying water and gas safely and reliably, they are the substitutes for

traditional cast iron pipes and common steel pipes. In addition, ductile iron pipes are produced with high
straightness, high surface finish, high size accuracy, even wall thickness, fine mechanical properties and hard

external coating. Flexible push-on joint and rubber gasket are used to result in a convenient installation of pipes.

Ductile iron pipe mechanical properties

Ductile iron pipe Grey Cast Iron Pipe Steel Pipe
:;:fli;;m frand®) =420 150-260 =400
zti::?lgth(Nmuu’) $00 - —
St:::igxt‘lgl(N fmm?) Min.590 200-360 Min.400
Elongation(%) gg?g&é?ggo;ol?o - Negligible Min.18
gl:sdg::it:zwmm“) Approx. 16 x 10° Approx. 11 x10° Approx. 16 x 10°
Hardness (HB) =230 =230 Approx.140
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DN(mm) Hydro Test Pressure for K9 pipe, Mpa
80-300 5.0
350-600 4.0

700-1000 3.2

1100-2000 25

2200-2600 2.0

Document relevant to earthquakes shows that the damage rate per kilometer for ductile iron pipe mains is one
quarter of that for grey iron and one thirtieth of some other materials of pipes.

Pipe material Damage rate per km of main pipeline in earthquake
Ductile iron pipe 0.04
Grey cast pipe 0.17
PVC pipe 0.14
Steel pipe 1.24

Flat-pressing test

I. b b

Elongation test Damage test Hardness test

ADD: No.1502, Buiding B, Dingyuan Stidai Zhongxin, Yingzenanpe, Talyuan, Shan, China
TELY: D086-351.5257620 TEL2: 0086-351-5657621

Email: sxmidasgmds-group.cn
Websate: http/'www.scmidas com




Corrosion resistance properties

Corrosion in Corrosion in sea Corrosion in 72h 5% 100C 33% Corro-
running water at hydrochoric Acid sion in Vitriol
90 days(G/em’) waber (Mind) Liquor (G/rrt) Liquor(mg/emh)
Ductile iron pipe 0.009 0.066 0.0821 620
Grey Cast Iron Pipe 0.0103 0.073 0.6899 470
Steel Pipe 0.0396 0.13 =10 250
Chemical composition
Chemical composition Ductile Iron Pipe(%) Steel Pipe(%) Grey Iron Pipe(%)
C 3.5-4.0 0.1-0.2 32-38
Si 1.9-2.6 0.15-0.4 14-2.2
Mn 0.15-0.45 0.3-0.6 0.4-0.6
P =0.06 0.02-0.03 =0.3
S =0.02 0.02-0.03 =0.1
Mg 0.03-0.06

ADD: No.1502, Bullding B, Dingyuan Shida Zhongxin, Yingzenanjie, Tawyusn, Shanxi, China

TELY: 0086-351-5257620
Email: somadas@mds-group cn
Website: hitp/www siamidas. com

TEL2! 0085-351-5657621



oz

Metallographic structural test:

Metallographic structural test:
Ferrite + little Pearlite

Grade of ductile iron = Grade Three

Type of joint

Spigot End Rubber Gasket  Anti-Corrosive layer

Push—on Joint("T"Type)
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Production process flow of ductile iron pipes
Advance quality testing system

Metal preparation

Molten metal can be obtained directly by reduction of iron ore in a blast furnace, or by melting pig iron and scrap in
a cupola(or electric furnace), in all cases the materials have to be selected and checked carefully, in order to
produce a very high purity base metal suitable for the treatment described below.

After desulfurization, the iron temperature is adjusted in an electric furnace, to provide the optimum casting
temperature, At this stage, corrections can be made to the chemical composition by additions of scrap metal
of specific ferro-alloys. Magnesium is introduced into the molten metal, to render it ductile,

Foundry casting

The pipe spinning process consists of deposition of a layer of molten iron inside a rapidly rotating cylindrical mold,
and solidification of the metal by continuous mold cooling.

The principal methods used are the"de LAVAUD" process and the "WET SPRAY" process.

In the"de LAVAUD” process, molten metal is poured into an uncoated steel mold and is subjected to rapid cooling.
A graphitizing, then ferritizing heat treatment is necessary to obtain pipes with the required structure and
mechanical properties.

In the"WET SPRAY" process, before the iron is poured, the internal surface of the mold is coated with a fine layer
of powdered refractory silica, which reduces the thermal conductivity of the molten metal/mold interface. The pipe
therefore cools at a slower rate than in the "de LAVAUD" process and consequently only a ferritizing heat treatment
is required.
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Finishing/Coating
On leaving the heat treatment furnace, the pipes receive an external coat of pure metallic zinc, applied by electric
arc melting of zinc wire and spraying with compressed air.

Many types of inspection and tests to guarantee quality are carried out: metallography, checking the structure,
mechanical properties of the metal, visual inspection, dimensional checks, individual hydrostatic test. Particular

attention is paid to spigots and sockets because they are important in joint sealing.

The mortar lining is centrifugally applied. The mortar is poured into the pipe and then spun at high speed, which
has the effect of giving the lining good compaction.

The cement mortar is then cured under controlled temperature and humidity conditions.

After the mortar has cured, the pipes move on to the coating lines. A layer of bituminous paint is then applied by
spraying on top of the zinc.

The pipes are then bundled (DN=2300) and put into stock to wait for dispatching.

Please check the following process flow diagram:

Process flow diagram

Raw material spectral analysis spectral analysis s analysis w ‘ mechanical
testing molten iron molten iron molten iron ¥ ing properties testing
Raw material blast fumace intermediate frequency AL Ceb centrifugal ring flatten
preparation iron making electric furvace - [Wh"""dmﬂ = | casting —| onnealing |———s| Tk testing.
adjusting elements

Cement thickness wron thickness
] [ [ ]
A R Y

Cement mortar curing of cement Monar ring cutting .
lining polishing | _cemens || lining +— | Mydrotesting | <—| beveling _|*| spigot repairing |~ | 4 Soraving
Bitawrminous
thickness testing
Truck
p transportation
Bitumen Packing and i, ‘ Train
painting warehousing stacking transportation
Ship
transportation
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Raw material preparation

Raw material testing : Testing Silicon, manganese, phosphor & etc.

"

Blast furnace iron making

The requirement of melt iron:

There is strict requirement for the composition
& temperature of melt iron. The temperature
of melt iron is above 14007, the percentage of
surfur is up to 0.01% to 0.025% after desulfurize.
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Spectral analysis

Analyzing C, Si. S, P, Mn. Mg. Ti
& microelement which are about 20

elements according to properties of

melt iron,

Spheroidization

Sampling

It should be sampled under 200mm of melt

iron surface from ladle.

It should be sampled on 1/2 place between

the middle of melt iron surface and wall ladle.

Spectral analysis after sampled again.

Core making
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Centrifugal casting

Pulling pipe

Annealing

It need annealing under high temperature
for ductile iron pipe made by water cooling
centrifugal casting which is 920-950C.
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Mechanical performance test

Ring pressed test Impact test

edubzizae

Metallography Tensile test

ADO: No.1502, Buiiding B, Dingyuan Shidai Zhongxin, Yingzenanpe, Talyuan, Shanm, China
TEL?Y: D086-351.5257620 TEL2: 0086-351-5657621

Email: sxmidasgmds-group.cn
Websate: http/'www.scmidas com




WARABZERIRFRZ2 A G;

Zinc spraying

According to ISO8179 standard

* Coating with metallic zinc which contains zinc at least 99.9%%.

+ The average mass for zinc coating is not less than 130g/m’, the mass of zinc coating for any point should not be
less than 110 g/m”.

A rectangular token of known weight per unit area shall be attached longitudinally along the axis of the pipe before
passing it through the coating equipment. After zine coating and trimming, the size of the token shall be

500mm x 50mm. it shall be weighted on a scale having an error limit + 0.01g. The mean mass M of zine per unit area
shall be determined from the mass difference before and after coating.

o M- M)
“TA

Where:

M is the mean mass of zinc in grammes per square meter;
M, and M, are the masses of the sample token, in grammes, before and after coating;
C is the predetermined correction factor, taking account
of the nature of the token and of the difference in surface
roughness between the token and the iron pipe; A is the

actual area of the trimmed token, in square metres.

NOTE: The value of C, generally lying between 1 and 1.2, is given in the
manufacturer's quality assurance plan.

The uniformity of the coating shall be checked by visual
inspection of the token; in the event of a lack of

uniformity, 50mm x 50mm pieces shall be cut from the

token in the lighter mass zones and the mean mass of
zinc determined on each piece by mass difference.
Alternatively the mass of zinc per unit area can be measured directly on the coated pipe by any method having
proven correlation with the reference method described above, e.g. X—ray fluorescence or chemical analysis.
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Weight ot zinc coating measured

Each pipe's socket (inside diameter) and spigot is controlled by a regularly calibrated gauge.

Hydro test Wall thickness measured
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Cement mortar lining

Acc to ISO4179 standard

Surface preparation:

All surfaces to be mortar lined should be cleaned of dirt, loose rust particles, grease, oil or any other material which
could interfere with the adherence of the cement mortar or protrude through the lining.

Lining equipment and process:

Water used for the mortar shall be of potable water quality and shall not contain elements which influence the
hardening of the lining or the quality of the water flowing through the finished pipes.

Mortar for the lining shall be composed of cement, sand and water. The mortar shall be well mixed and of proper
consistency to produce a dense homogenous lining that will adhere firmly to the DI pipe surface. Weight of cement
and sand shall be accurate to + 3%. The water/cement ratio shall not be more than 0.4, The cement mortar shall not
contain less than one part of cement to 3.5 parts of aggregates by weight as per ISO 4179.

Linings will be manufactured using centrifugal pipe rotational equipment which sustains high-speed acceleration
on the applied lining. The mortar of the lining is cast centrifugally inside the pipe. Grinding of linings will not be
allowed. The minimum centrifugal force for application of the lining is 45 G for 400mm and smaller and 60 G for
450mm and larger. Simultaneous controlled vibration shall be applied to the pipe during high-speed rotation to
produce a lining of such high density and firm compaction that it will immediately allow laitance washing with a
large volume of water. The mortar shall be mixed in batches. The amount of cement and sand entering into each
batch shall be measured by weight. The quantity of mixing water entering into each batch shall be measured
automatically by an adjustable device, or it shall be otherwise measured to ensure that the correct quantity of water
is being added. The lining shall be uniform and extend from the spigot end up to the beginning of the socket cavity
on the other side. The socket shall be left free of mortar.
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Washing and finish:

After the mortar has been distributed, the
rotational speed and vibration shall be increased
to produce a mortar lining with a uniformly
smooth, firm surface.

Immediately after lining, the surface of the lining
shall be washed with water to remove excess
laitance,

Cement lining thicknesses shall be per ISO 4179
and as shown in the table below. For 450mm and
larger pipe, the exposed edges of the lining are

essentially square and perpendicular with the

axis of the pipe.
Thickness (mm) :
80mm - 300mm 3.0 2.5 1.5
360mm — 600mm 5.0 4.5 2.5
700mm — 1200mm 6.0 5.5 3.0
1400mm - 1800mm 9.0 8.0 4.0

NOTE: For some service conditions, greater lining thicknesses also can be provided.
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Curing of cement

Cement mortar linings shall be adequately cured in a
facility with controlled atmosphere. Linings shall be
furnished standard without seal coat.

The pipes should be put in drying pool after 15
minutes stayed in air which is steam press =0.1MPa,
temperature > 30T -55, humidity =85%, time > Shours.

Cement mortar lining polishing
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Bitumen painting

Ductile Iron pipe shall be externally coated with a black bituminous paint with a mean dry film thickness of not
less than 70 microns with a local minimum thickness of 50 microns acc to ISO8179 standard. The coating shall be
smooth, neither brittle when cold nor sticky when exposed to the sun, and shall be strongly adherent to the pipe.
The detailed step is as following:

a.Before painting: remove dirt of socket and then brush with semi-gloss, innocuity, quickly drying, red high build
anti-corrosive paint (guarantee appearance quality, gloss, corrosion resistance, staying quality).

b.Warm up the pipe to a temperature of 70-807C and paint with high build bituminous anti-corrosive paint.
c.Entering into dry furnace to dry quickly in a temperature of 60-707C.

The dry film thickness of paint coatings shall be measured by any of the three following methods:

—directly on the casting by means of suitable gauges, e.g. magnetic, or by using a 'wet film' thickness gauge

where a correlation between wet film thickness and dry film thickness can be demonstrated;

—indirectly on a token which is attached to the casting before coating and is used after coating to measure the dry
film thickness by mechanical means, e.g. micrometer, or by a weight method similar to weight of zinc coating
measured;

—indirectly on a test plate made of steel or of ductile iron, which is coated by the same process as the castings to
be controlled.

For each casting to be controlled, at least three measurements shall be taken (either on the casting or on the token
or on a test plate). The mean thickness is the average of all the measurements taken and the local minimum

thickness is the lowest value of all the measurements taken.

Drying
The bitumen coating will be dry quickly under 60-70T when they are put in drying equipment.
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Visual inspection and dimensional test:

Pipes shall have adequate visual inspection of external coating and internal lining surfaces and adequate
measurements of wall thicknesses, spigot outside diameters, socket inside diameters, and other product dimensions

to insure that the products furnished meet project specifications.

Storage and lying instruction

e e B A it _
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Pipe storage

General Recommendation

1.The storage area must be flat, the ground must not be marshy or unstable and it must not contain any corrosive
material,

2.0n arrival in storage area the goods must be inspected and if there is any damage (degradation of the internal or
external coating), it must be repaired before going into the stock.

3.The pipes must be stocked in the respective stakes according to diameter in accordance with a logical stock plan.
4.1t is always desirable to protect coating from the effects of weathering and prolonged exposure to the sun.

5.Use shaped hooks covered with special protection of plastic material or rubber, to avoid any damages to the
internal coating of the pipes.

6.Wooden spacers (timbers, wedges, etc) must be strong enough and of good quality.

Bundling of Pipes

DN =300 Pipes are bundled and protected with steel belts on both socket and spigot.
DN > 300 Pipes are not bundled.

Stacking Arrangement

Pipe can be stacked in one of the three cases shown here:
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Pyramid stack, socket to spigot (Case 1)

In practice, this is the method of most interest from the point of view of safety, cost of supporting materials and the
radio of the number of pipes stored to stack volume.

This method, however, necessitates end-lifting by means of hooks ; use of multiple hooks allows lifting of several
pipes simultaneously.

Bottom layer: the bottom layer is laid on two timbers, arranged in parallel, one being 1m from the socket end and
the other 1m from the spigot end. The pipes are also parallel with one another. The socket can touch and are not
in contact with the ground. The pipes at the two ends are secured at the sockets and spigots with large wooden
wedges nailed to the timbers. The intermediate pipes are only secured at the spigot end, using smaller wedges.

Upper layers: the upper layers consist of pipes laid alternately socket to spigot, with all the sockets in one tier
overhanging the spigot ends of the tier below, by the length of the socket plus 10¢m (to prevent spigot deformation).
The barrels of two consecutive tiers are in contact.

Uniform stack, sockets at same end (Case 2)

Bottom layer: the bottom layer is identical to the case 1.

Upper layers: the pipes are in line vertically. Each tier is separated by timbers slightly thicker than the difference in
diameter (socket-barrel).

The ends of pipes in each tier are secured by wedges nailed to the timbers. This method allows all type of lifting
(end-hooks, slings around the barrels, forklift trucks).

Square stacks (Case 3)

Bottom layer: laying and wedging of the boftom layer is identical to the case 1, but the pipes are sockets to spigots;
their barrels are in contact. In addition, the sockets project beyond the spigots of adjacent pipes by the whole
socket length, plus 5em. For DN = 150 pipes stacking is on three timbers (instead of 2).

Upper layers: each tier consists of parallel pipes laid socket to spigot, as in the bottom layer. The pipes in one tier
run at right angles to those in the tier below. The pipes ends are consequently wedged naturally by the alternating
sockets in the tier below. This method keeps the packing material to a minimum, but invelves individual lifting of
pipes because of the stack formation. It is strongly recommended, however it should net be used for pipes with
special coatings, in view of the type of support (point contacts).
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The pipes with cement mortar lining should be stacked in limited layer, allowed layers and pieces as following:

Maximum number of layers as a function of stack formation

DN 80 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 [ 700 | 800

Case 1 70 58 40 31 25 21 18 16 14 12 10 7 6

Case 2&3 30 27 22 18 16 14 12 11 10 8 7 5 4

Storage of rubber ring and notice
As in ISO4633: Mainly the ring shall be stored in accordance with the following precautionary measures:
1.Storage temperature should be below 25T and preferably below 15%C.

2.Elastomer rubber should be protected from light, direct sun light and strong artificial light with a high ultraviolet

content,

3.As ozone is particularly deleterious, storage room should not contain
any equipment which is capable of generating ozone such as mercury
vapour lamps, high voltage electrical equipment, electric motors or other

equipments which may cause electric sparks or silent electrical discharge.

4.Elastomer rubber should be stored in a normal position that is free from

tension, compression and other deformation. Meanwhile it is necessary to

reduce stocking time as far as possible.
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Lifting, Transportation of ductile iron pipes

Pipe lifting

1.End lifting

Use appropriately shaped hooks, coated with a polyamide type protection.
2.Barrel lifting

Use wide flat slings maintained sufficiently widely apart to prevent accidental slippage. Prohibit wire ropes which
may damage the coating.

A single sling may be used on site. In that case, lift the pipe at its centre of gravity, with the sling gripping the pipe
to prevent slippage.

3.Bundle lifting
DNS80 to 300 bundles are unloaded with flat textile slings.

Take precaution of handling with steel cable, hoisting belts and specialized rigging avoiding from pipe’s rock. While
using steel cable, single cable is not admitted, for the purpose of protecting outer anti-corrosion layer, steel cable
should be packed by rubber or other similar material. While using hook, it also should be covered with rubber or
other similar material for protecting cement lining layer. Especially for pipe with relative large diameter, hook
should be mounted a gasket with same shape as internal diameter of pipes while handing. It is not available fixing
hook on the steel belts or socket side and spigot side of pipe while handling pipes in bundle.

ADD: No.1502, Buiding B, Dingyuan Stidai Zhongxin, Yingzenanpe, Talyuan, Shan, China
TEL1Y: D086-351.5257620 TEL2: 0086-351-5657621

Emai: sxmidasgmds-group.cn

Websate: http/'www.scmidas com




—

Vehicles must be suitable for transporting, loading and unloading ductile iron pipes. The following basic rules must
be observed:

1.Prevent any contact between the pipeline components and metal surfaces (to avoid coating damage).

2.Prevent any direct pipe connecting with the bottom of the trailer (keep the pipes horizontal with two parallel rows
of good quality timbers fastened to the floor).

3.Facilitate pipe loading and unloading under safe conditions (use textile slings or protected hooks; do not use wire
ropes).

4.Ensure the load is in good order during transport.

5.Use vehicles and trailers equipped with side supports to stabilize the load (adequately sized stanchions on either
side of the floor).

6.Secure the load with textile straps and a tautening device.

Installation guide

1. Using a wire brush and a rag, carefully clear the inside of the socket particularly the gasket recesses. In particular,
remove any deposits of earth, sand, etc. also clean the spigot of the pipe to be jointed and the gasket itself. Check
the presence of the charfer, as well as the absence of any damage on the spigot of the pipe. (See picture 1 & 2)

2. For ductile iron pipe typed DN100~300mm, insert folded gasket into the socket end to make brake facing block
embed tightly in the base. Press the protrude of gasket till the gasket fixed evenly in the socket. For pipe typed
above DN400mm, bend two ends of the gasket, then press two protrudes outwards one by one, thus more easily
insert the gasket into the base. The internal face of brake facing block can't be extend from the brake of the socket.
(See picture 3)

3. Lubricate interface of gasket and spigot end. Lubrication could be soap water or nonpoisonous alkaline lubrication.
(See picture 4&5)

4. Insert spigot into socket till touch gasket at the same axle. It must be straightened properly to make the central
axle of pipes or fittings coincide. While connecting pipe, different pipe adopts different tools. Insert pipe carefully
and continuously, if existing larger resistance force, pipe connection should be stopped immediately then draw out
the pipe and check the position of rubber gasket and socket and spigot end. After removing troubles, insert again.
The insert depth required should be between two white lines.(See picture 6)
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5. Check that the gasket is correctly in position by inserting the end of a metal ruler through the annular spigot and
socket gap until it touches the gasket. The ruler must penetrate to the same depth around the whole circumference.

6. After finish assembling joint, make sure that the curvature after

assemble does not exceed the permissible angular BN Cmm) Permissible angular

deflection of particular joint. See the table. deflection while laying
80-150 5% 00
200-300 4% 00"
350-600 3% 00°
700-800 2° 007
900-1800 1° 30

Picture 6
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Repair soft damage of ductile iron pipe

Cut some part of pipe because of construction requirements or ellipse on the spigot
end occurring for unsuitable handle during transporting, or less damage of internal
and external lining pipe.

1.Pipe rounding:

Through hydraulic or mechanical hoisting way, withstanding
internal wall and pressing outwards, or withstanding external
wall and pressing inwards for avoiding damage cement lining,
hardwood gasket should be used similar with internal shape _
of pipe. Sy ..f. "

2.Pipe cutting:
Pipe cutter can be mounted grinding wheel for cutting and polishing. Emery wheel is suitable for cutting pipe with
cement lining. Pipe should be laid the ground or rectangle wood while cutting. Steps of pipe cutting: marking,

cutting, and polishing. R

3.Repair outside coating layer:
Clean the surface with furry brush or wire brush, if necessary, it
can be dried with natural gas. After cleaning, coat with oil paint.

4. Repair cement lining
a. Tum the parts needed repairing to the bottom and get rid of the damaged part.

b. Remove residual cement with wire brush and moist the cement layer edge which needs repairing, and then
waiting for several minutes,

c¢. Filling cement mortar and press it to the original thickness of cement layer.

d. Finally coating the surface smoothly and add some water or cover a layer of washed cloth on it to avoid cement
dry immediately and produce cracks.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through I1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with I1SO, also take part in the work. 1SO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

1ISO 2531 was prepared by Technical Committee ISO/TC 5, Ferrous metal pipes and metallic fittings,
Subcommittee SC 2, Cast iron pipes, fitings and their joints.

This sixth edition cancels and replaces the fifth edition (ISO 2531:1998), of which it constitutes a technical
revision. A new classification system for pipes and fittings based on pressure is introduced with minimum wall
thickness determined by allowable operating pressure.
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4.2 Pressure classification and dimensional requirements
4.2.1 Pressure classifications

4211 General

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.
Allowable component pressure relationships shall be the following:

a) Allowable operating pressure (PFA) = C, in bar

b) Allowable maximum operating pressure (PMA) = 1,20 x PFA | in bar

c) Allowable site test pressure (PEA) = (1,20 x PFA) + 5, in bar

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

4.21.2 Preferred pressure classes

Preferred pressure classes of components with flexible joints are C25, C30, and C40. Other pressure classes
are allowable, including C20, C50, C64 and C100.

Pressure classes for components with flanged joints are PN10, PN16, PN25 and PN40.

4.21.3 Allowable pressures

Allowable pressures of components are as given in Tables 1 and 2.

Table 1 — Allowable pressures of components with flexible joints for preferred classes

Allowable operating Maximum allowable Allowable site test
Pressure class :
pressure operating pressure pressure

Cc PFA PMA PEA

bar bar bar
25 25 30 35
30 30 36 41
40 40 48 53

Table 2 — Allowable pressures of components with flanged joints

Pressure class Allowable operating Maximum allowable Allowable site test
pressure operating pressure pressure
PN PFA PMA PEA
bar bar bar
10 10 12 17
16 16 20 25
25 25 30 35
40 40 48 53
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The allowable pressure for fittings as specified in Tables 15 to 33 are as follows:
— socketed fittings, except tees, are given in Table 3;

—  socketed tees may be less than those given in Table 3 and shall be given in the manufacturer's
handbook;

— all flanged fittings and fittings with one flange, such as double-socketed tees with flanged branch, flanged
spigots and flanged sockets, are limited by the flange PN and are given in Table 2.

Table 3 — Allowable pressures for socketed fittings

Nominal size Allow;?: :g'e’rming ':;:a':::t; :'I’::‘)rl: Allowp:l:lses Ls:t: test

DN PFA PMA PEA

bar bar bar
40 to 200 64 77 82
250 to 350 50 60 65
400 to 600 40 48 53
700 to 1400 30 36 41
1500 to 2600 25 30 35

Appropriate limitations shall be taken into account, which can prevent the full range of these pressures being
used in an installed pipeline. For example, operation at the PFA values can be limited by the lower pressure
capability of other pipeline components, e.g. flanged pipework, certain types of tees and specific designs of
flexible joints. When other limitations exist due to the joint type or to any specific design arrangement, they
shall be given in the manufacturer's handbook.

4.2.2 Diameter

4.2.21 External diameter

Table 14 gives the values of the external diameter, DE, of the spigot end of pipes and fittings, when measured
circumferentially using a circumferential tape as specified in 6.1.1. The positive tolerance is+ 1 mm and
applies to all pressure classes of pipes and also to flanged spigot fittings.

The negative tolerance depends on the design of each type of joint and shall be as specified in national
standards, or, when not so specified, in manufacturers' handbooks, for the type of joint and the nominal size
considered.

In addition, the ovality (see 3.21) of the spigot end of pipes and fittings shall

— remain within the tolerances of DE for DN 40 to 200, and

— not exceed 1% of DE for DN 250 to DN 600 or 2 % for DN > DN 600.

The manufacturer's recommendations should be followed with respect to the necessity and means of ovality

correction; certain types of flexible joints can accept the maximum ovality without the need for spigot
re-rounding prior to jointing.

4.2.2.2 Internal diameter

The nominal values of the internal diameters of centrifugally cast pipes, expressed in milimetres, are
approximately equal to the numbers indicating their nominal sizes, DN.
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4.2.3 Wall thickness

4.2.31 Pipes with flexible joints

The minimum wall thickness for pipes, e,,,,. shall be not less than 3,0 mm and shall be determined using
Equation (2):

PFA xSF xDE
€min =
20R,, +(PFA x SF)

(2

where

€min 1S the minimum pipe wall thickness, in millimetres;

PFA is the allowable operating pressure, in bar;

SF isthe safety factor for PFA (= 3);

DE isthe nominal pipe external diameter (see Table 14), in millimetres;

R,, isthe minimum tensile strength of ductile iron, in megapascals (R, = 420 MPa; see Table 8).
NOTE Equation (2) is derived from Barlow's equation, i.e. hoop stress, o= PD/2t (see 3.14)

For pipes centrifugally cast, the minimum wall thickness, e ;. shall not be less than 3,0 mm. The nominal wall
thickness, e, . is equal to the minimum wall thickness, ¢,;,, plus (1,3 + 0,001 DN).

For pipes not centrifugally cast, the minimum wall thickness, e, shall not be less than 4,7 mm. The nominal
wall thickness, e, ., is equal to the minimum wall thickness, e, plus (2,3 + 0,001 DN).

For centrifugally cast pipes, nominal pipe wall thicknesses for preferred ductile iron pressure classes are given
in Table 14. For other pressure classes, as given in Annex C, the user should confirm the availability with the
manufacturer.

4.2.3.2 Flanged pipes

Flanged pipe shall be classified by PN number. The pressure class of the barrel of the flanged pipes shall be
equal to or greater than a value in bar equal to the PN of the flanges. The pressure class of the flanged pipe
barrel to be used for fabricated flanged pipe shall be as indicated in 8.2 for welded-on flanges, screwed-on
flanges and integrally cast flanges.

NOTE Pipe threads are regarded as loss of wall thickness.

4.233  Fittings

Nominal wall thicknesses, e, are given for fittings in Tables 15 to 29, with allowable pressures given in
4.2.1.3. The minimum wall thickness, e;,, for fittings is: e i, = €pom — (2,3 + 0,001 DN).

Fittings with other pressure classifications are allowed. The manufacturer shall be responsible for the design
of the fittings including the determination of wall thickness. The minimum wall thickness, e.,;;, shall be not less
than 3,0 mm.

The design shall be carried out by a calculation method, e.g. finite element analysis, or an experimental
method, e.9. hydrostatic testing, using a safety factor of 3 against failure with respect to PFA.
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Table 14 — Preferred pipe pressure classes

DN DE® Piotniie.clans Nominal iron wall thickness
enom
mm mm mm
40 56 C40 44
50 66 C40 44
60 77 C40 44
65 82 c40 4.4
80 98 C40 44
100 118 c40 4.4
125 144 c40 45
150 170 C40 45
200 222 c40 47
250 274 C40 55
300 326 C40 6,2
350 378 C30 6,30
400 429 C30 6,5°
450 480 C30 6.9
500 532 C30 7.5
600 635 C30 8,7
700 738 c25 88"
800 842 c25 9.6
900 945 c25 10.6
1000 1048 c25 11,6
1100 1152 C25 126
1200 1255 c25 13,6
1400 1462 c25 15,7
1500 1565 c25 16,7
1600 1668 Cc25 177
1800 1875 Cc25 19,7
2000 2082 C25 21,8
2200 2288 c25 238
2400 2495 C25 25,8
2600 2702 Cc25 27,9
2 Atolerance of +1 mm applies (see 4.2.2.1).
b ) gglsdmosses are greater than calculated for “smoothing” between C40 and C30 and also between C30
an o
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