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MB Plastic€Europe B\, Fluoropolymer Divisiorg ArecognizedEuropean leader in the field of fluoropolymer and thermoplastic
liners, dfers a unique complete design, manufacture and installation package for fluoropolymer lined steel pipe systems and
vessels.

The combination of relatively expensive, high performance fluoropolymer materials such as PTFE with an economical high streng
carbon steel pipe or vessel structure, results in an overall economical solution to many problems concerning the handlimiggad st
of a wide range of aggressive fluids or wpnare liquids.

The range of mrials used as a liner include
1 PTFE, (Polytetafluoroethylene), the oldest fluorocarbon resin, discovered in 1941, with exceptional resistance to practically ¢
chemicals, but requiring an extremely high level of expertise in welding and thermoforming technologies.
1 PFAc (Perfluorecalkoxy), a more reent development, having a similar chemical resistance to that of PTFE, but offering improve
welding and thermoforming properties.

With more than 30Q/ears of experience in this field, MB Plastics is well known as a leader in the field of welding, tevimgiand

lining with the full and ever expanding range of fluoropolymer and high pedioce thermoplastic materialsa kthe enviable position

we offer not only steel lined pipe systems and structures, but also, with the assistance of the compositerlndastic activities
within the MB Plasticerganization a full range of dual laminate products. These may range ROFE an PFA pipe systems or vessels
Reinforced with the most appropriate thermosetting resin based composite structure, obtainedhsr &lament winding or contact
moulding.

No other European company is in a position to offer this unique range of products, nor the capacity to handle projectsiimyolv
both vessels and pipe systems, working with the client to evaluate the performaatthe different materials, designing the vessel
and the detailed configuration of the pipe system, manufacturing the equipment and handling the installation on any siteein t
world, and finally testing and handing over the finished project.
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This specification covers materials, manufacturing, testing, inspection and packaging standards for MB Plastics #SusetingyHea
PTFE/PFA ANSI lined pgystem.

Materials of construction
All materials used shall be traceable to origin and records shall be maintained for a minimum of five years. When spatdfiadl,
and/or test certificates shall be supplied.

Lining
Pipe spools shall be lined with FH. Fittings shall be lined with PTFE or PFA.

PTFE
PTFE lining shall be made from resin conforming to the requirements of ASTM D1457 types I, I, IV or VI, ASTM D48B489ASTN

The PTFE resin shall be virgin material. Reworked material is nottigekmi

When tested in accordance with the specification, the minimum tensile strength and elongation at break shall be:
20.7 N/mm2 and 250 per cent for extruded material.

17.2 N/mm2 and 250 per cent for isostatically moulded material.

The SG of the PTFE ma&l shall be in the range 2.15 to 2.19 when tested to ASTM D792 or D1505.

PFA

PFA lining shall be made from resin conforming to the requirements of Type Il materials as defined in ASTM specific&tidh®330
lining shall be made from virgin resin mewt the requirements of ASTM D3307 or clean reworked resin capable of meeting the
requirements of this specification.

When tested in accordance with ASTM D3307, the minimum tensile strength shall be 26.2 N/mm2 and the minimum elongation s
be 300 per cet. The PFA shall have a maximum Melt flow rate of 2.5 g per 10 minutes when tested in accordance with ASTM D3:

Pipe
Pipe shall be carbon steel to API 5L grade B, ASTM A106 grade B, ASTM A106 grade B or BS 3601/BS 3602 : part 1 equivalent.

Flanges anaveldingneck collars shall be forged steel to ASTM A105.
Slip on welding collars shall be steel plate to BS1Ei11430A, DIN 17100 grade RSt3%r NF A 3501 grade E24.

Fittings

Fabricated fittings shall be manufactured from the materials stated ab®ast fittings shall be manufactured from the following :
Ductile Irong¢ ASTM A395, BS2789 grade 420/12 or DIN 1693 Part 1 GGG40. CasASiEel A216 WCB
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Fabrication standards

Qualification of welding procedures, welders and welding operators shall be in accordance with section IX of the ASktii Boiler
Pressure Vessel Code or BS 4870 : Part B&B71 : Part 1, DIN 8560 orZ38-3.

All welds shall be visually examined and assessed in accordance with ASME B31.3 or relevant code.

Dimensional standards

Flanged cast steel fittings shall be in accordance with ANSI B16.5 Class 150. FlangedoDdittiteys shall be in accordance with
ANSI B16.42 Class 150.

Fabricated fittings shall be in accordance with the dimensions shown in MB Plastics #Sureline manual. Pipe diameters and wall
GKAOlySaaQ aKltf 6S Ay I OO02wRIyOS gAGK GKS RAYSyaiAzy Gl of

Flanges for pipe and fittings
Flanges for pipe and fittings shall be in accordance with ANSI B16.5 Class 150. Flanges shall be slip on welding,isgaket weld
welding neck types.

Loose backing flanges shall be suitable for use with welding collars.

All relevant dimensions and tolerances shall be in accordance with ANSI B16.5 Class 150.

Threaded bolt holes are not permitted except for reducing flanges. Threaded bolt holes in reducing flanges shall be WNC unles
specified otherwiséWelding collarsdr use with loose backing flanges shall be slip on welding, socket welding or welding neck type
¢tKS RAFYSGSNAR FyR GKAOlySaaQ aklft oS a IABSY Ay RAYSyaax
Spacers shall be either solid PTFE or lined steel. The outside diameters sisajfisen in dimension table 1. below. The outside

diameter of instrument tee bodies shall be the same as lined spacers.

The minimum wall thickness of the linings shall be as given in dimension Table 1. The lining on the faces of flangess whi&dirhra
thickness and shall not be less than 80 per cent of the actual wall thickness.
The minimum lining face diameters shall be as given in dimension table 1.

Table 1
Pipe Collar | Collar | Spacer Min Min Max Min
Thk (0]D) Thk (0]D) liner face Pipe Pipe
+0-2 +0-2 thk dia length length
Meg | 334 40 3.38 51 12 66.5 3.0 48 6000 140
11/2¢ | 48.3 40 3.68 73 12 85.5 3.0 68 6000 150
HE | 603 40 3.91 92 14 105.0 3.0 87 6000 150
o0& | 889 40 5.49 127 16 136.5 3.0 117 6000 170
ne | 1143 40 6.02 157 16 1745 | 4.0 151 6000 180
c € | 168.3 40 7.11 216 18 222.0 5.0 203 3000 205
y € | 219.1 30 7.04 270 20 279.5 6.5 256 3000 225
Mneg 273.1 30 7.80 324 22 339.5 7.5 311 3000 235
MH g 3239 30 8.38 381 22 409.5 8.5 365 3000 255
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Construction

Pipe spools

Each flanged length shall have a fixed welded flange at one end and a welding collar with a loose backing flange at \Mbesther
vent bosses are not provided, a stop shallpbevided on all spool lengths greater than 500mm. The stop is to prevent travel of the
loose flange and shall be located within 150mm from the back of the collar. The stop shall be oriented so that it isatrélieec
approximately opposite the vent he.

Flanged fittings
Completed fittings shall be one piece construction. Flanges shall be fixed. The preparation and assembly of welded brectddnson
shall be in accordance with BS 2633 or ASME B31.3.

Attachment of flanges and collars
The attachmentf flanges and collars shall be by both back fillet and bore welds. The trarfsitiorthe bore to the flanged face shall
incorporate a radius to prevent undue stressing of the liner.

Fabication dimensional tolerances

Tolerances for flanges and fittiaghall be in accordance with the relevant standards.

Fabricated pipework shall be in accordance with the following tolerances :

Straightness of pipes. No deviation of straightness greater than 1/500th of the length.

Squareness of flanges. Square to thxésaf the pipe or fitting to within 0.05mm per 25mm measured across the face. Flange faces.
Faces shall not be uneven or concave. Convexity from the bore to the periphery shall not excede 0.4mm per 25mm width of face.
Flange drilling. PCD-4.5mm. c/c é bolt holes +f 0.8mm. Eccentricity between PCD and RFD upMcok2H €1 dbykY'YS o0& | Y
+/- 1.5mm.

Bolt holes. Bolt holes shall be off centres and equally spaced about the centreline to an accuracy of 1.5mm. Linearand angul
dimensions. Linearichensions + 1.5mm Angular dimensions -+3.25 Degrees.

Venting
Vent holes shall be provided in all pipe spools and fittings and shall be 3mm diameter.

Vent bosses

Where specified, each vent shall have a welding boss which shall be set on and webdedal fudi penetration weld as detailed in ICI
specification EDS PIP 53 01 C. Vent bosses in pipe spools and PTFE or PFA lined fittings not having an injectioe btied stitdl b
a PTFE vented plug. Fittings with injection bosses shall be fittecawitinbon steel vented plug.

Pipe lengths up to 500mm shall have one vential-point. Lengths between 500mm and 6000mm shall have two vents, one at each
end withinapprox100mm of the back of the flange. The vents shall be on the same longitudinat dimetwhich shall be opposite the
flange stops where fitted.

When specified, lengths above 4000mm shall have three vents, one at each end as above and an additional one-abihe fitie
vents shall be on the same longitudinal center line.

Internal finish of housings

The interior surfaces and flange faces shall be clean and free of sharp corners, burrs, rust, scale, weld spatter otrogiengthat
could adversely affect the lining.
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Lining

The method of lining and the fit of the lining shall ensure that the lining is capable of withstanding the temperaturerepessb
vacuum ratings of th system.

All interference fit linings in straight pipes shall be normalized prior to flaring.

Completed linings shall show no evidence of pinholes, porosity, cracks or bad workmanship. Sealing surfaces shalshefdiee of
defects that could impairesling effectiveness. Scratches, dents, nicks or tool marks on the sealing face shall not be deeper than
0.15mm. Any of these defect types less than 0.15mm but extending across the face shall cause the product to beBkjetted.
flanges shall have lings firmly attached.

Production tegs

PTFE tube tests
Foreachsinterbatch,atleastonerepresentativesampleof eachnominalsizeof tube shallbe selectedandtestscarriedout to determine
mechanical properties anG.

Where samples do not complyitiv the requirements stated in this specification, each tube in the batch shall have samples cut from
each end and the samples shall be subjected to the same tests. Any sample not meeting the specified requirements shall lead t
rejection of the whole tube

The outside diameter and wall thickness shall be measured. Tubes not complying with the standard shall be rejectedu@daatks fo
the ends of tubes shall be cut off along with at least 50mm of adjacent material.

When specified, each liner tube shiadl subjected to a flattening test. Each length of tube shall be passed throughsatgap

between two powered rollers. The gap shall be set at 50 per cent of the outside diameter of the tube. The tube shallrttatete
about the longitudinal axis tough 90 degrees and then passed back through the roller gap. The tube shall be examined for cracks
any cracks along with at least 50mm of adjacent material shall be cut out.

PFA Lining tests
Regular production checks shall be carried out to determieehanical properties and Melt flow rate of the material. Where the
results do not comply with the requirements of this specification, the linings shall be rejected.
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Hydrostatic pressure test
All fittings and 10 per cent of pipe spools shall be subjected to a hydrostatic pressuom tesfuest,as follows:

The test shall be conducted at ambient temperature usingrckeater. The pipe or fitting shall be filled and the system bled freadlof
air. The test pressure of 1Bar G shall be reached within 1 minute and maintained for at least 3 minutes. The pressure gauge and t
venting holes / bosses in the pipe or fittisgall be observed throughout the test.

The pressure shall then be vented for not less than 30 seconds and a second test shall then be applied for a furthénmmediesso
than 3 minutes. Any evidence of leakage shall be cause for rejection.

Electrosatic test
Electrostatic testing shall be carried out at a minimum voltage of 20,000 V. The full surface of every lining shall bAriggigtholes
shall be cause for rejection.

Final examination
Each item shall be examined visually. Following sat@mfacompletion

External fnish
The outside surface of all pipe and fittings shall be finished as follows.

Shot blastSA 21/2 and coat with one coat zinc phosphate or zinc silicate primer. After painting, bolt holes and vents which become
blocked shalbe cleared.

Marking and identification

The following information shall be marked permanently on each pipe and fitting either by casting into the body or by ing@idgsta
the flange edge in letters at least 6mm high.

[ SGGSN) aaé¢ (2 ARSyGATe a. ttladarda

L&iGSNE at¢é (G2 ARSYGATE tAYSNI YIGSNAI

In the case of pipe spools, the length shall be indelibly marked on the pipe body.

Packaging
All flanges shall be fitted with protective covers. These covers shall only be removed just prior to installation.

Straigh pipe spools shall be fitted with water resistant medium density fibreboard blanks using a minimum of 4 x M6 bolts. §he bo
shall not protrude beyond the nut by more than 10mm.
Fittings shall be fitted with medium density fibreboard blanks as abovétematively, snap on proprietary plastic blanks may be used

Performance

All lined pipe and fittings shall be capable of meeting the temperature, pressure, and vacuum ratings stated in MBtBlastics L
#Sureline manual
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1.0- Introduction

The Fluoropolymer Division of MB Plastics offers a comprehensive range of plastic lined pipe and fittings, under théodesignat
#SURELINE, to two basic dimensi@p&cifications and pressure ratings,

ANSI B16.8lass 150 with temperature limitations dependant upon the liner material., together with associated specific standards
lined products.

DIN 2848&; Flanged steel pipes and flanged steel or cast irdimdis PN 10.

These two basic dimensional products lines can be complemented on a project basis by specific products built to otlcatispscifi
and pressure ratings.

These two standard product lines exist with@oiceof materials:
PTFE (Polytetrafluoethylene) and PFA (Perflueedkoxy) destined to handle the most aggressive fluids.

The #SURELINE product range offers a choice of pipe systems capable of handling the most aggressive fluids, combmicglthe ch
resistance of high performance thermiagtics and fluoropolymers with the mechanical strength of steel, one of the safest and long
term effective corrosion resistant pipe systems available on the market today.

2.0- Scope

This specification defines the general overall properties and perfoomaconstituent materials, dimensions and configurations of the
products available in the #SURELINE range of lined pipework, as well as describing basic guidelines for the desigatamd Ihstal
should be read in conjunction with the specific prodapecifications referred to below.

3.0- Product range and related detailedpecifications

The following materials are described in more detail in a range of different individual product specifications whichlabéeavabn
request. The system compes a full range of pipes and standard fittings as described below. The Fluoropolymer Division of MB Plz
can also supply custom manufactured items which may offer significant advantages in complex pipe systems.

When the assembly of several fittings &iger causes problems due to overall dimensional restrictions, these fittings can in many
instances be replaced by one more compact element.

3.1- #SURELINE Xthe XT range of products relies upon two fluoropolymer materials, selected for their sitrélarical and heat
resistant properties as well as their specific manufacturing characteristics. As a basic rule, PTFE is used to linE s arsed to
line fittings. Variations and exceptions exist, and further information is available on the fojjalata sheets or from our technical
services.
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3.2- Deviations from the referenced standards grermitted, in order to include substitution by BS, DIN and other national or
international standards, where similar properties to those required by the ASTM standards are defined.

3.3- The full range of fittings, whether manufactured by casting or tativn, are all dimensioned to the relevant specification
(ANSI B16.5 150# or 300# or DIN 2484). Housings dimensioned to ANSI 150# can also be supplied with flanges to BSQ4 and B¢

3.4- Fabrication of spools is carried out generally to the requeata of ANSI B31.3, with the modifications required to suit lining

processes and service constraints.

4.0- Servicdimitations

For positive and negative pressure limitations versus temperature, see tables 1 and 2.
4.1- Service temperature limits, sjgrt to compatibility with the fluid being handled are;
#SURELINE Xminus 60° to +200°C

#SURELINE XYhinus 20° to +120°C

#SURELINE Xminus 20° to +90°C

4.2-When#SURELINETisexposedo verylowtemperatureglesshanminus20°Considerationmustbegivenasto the
suitability of the materialusedfor the housings Seesection5 belowfor further information.

4.3-Chemicatesistance.

#SURELINE X&n be regarded for all intents and purposes as being totally resistant to all chewligibns except for;

1 molten alkali metals and their solutions

91 very strong fluorinating agents such as elemental fluorine and chlorine trifluoride.
The question of vapour permeation of PTFE can be important with some chemicals under certain operatitignsoand this
phenomena should be considered when selecting the lining material.

For further information on permeation, as well as on the chemical resistance of #SURELINE XV and XP systems, please contact
technical services department.
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5.0- Materials of construction
Lining materials are specified as follow

PTFE : The resins used meet thguieements of ASTM D48®Ba- Standard Specification for Polytetrafluoroethylene (PTFE) Granuls
Mouldings and Ram Extrusion Materials.

PFA: The resins used meet the requirements of ASTM B&B0Btandard Specification for Perflueadkoxy (PFAFluomocarbon Resin
Moulding and Extrusion Materials, type 11 (Higher molecular weight)

PTFE and PFA linings are normally-pigmented, whereas PVDF and PP may be pigmented, either for material identification or to
facilitate a particular production process.

Anti-static PTFE and PFA are modified versions of the specifications mentioned above, with volume resistivities less tharct6 ohi
and are black iolor.

Housingmaterials

Pipe spools are fabricated from carbon steel pipe to API 5l gr.B. Dimerg&bahrough 200mm nominal bore are supplied in schedule
40, whereas 250 and 300mm nominal bore is supplied in schedule 30. Pipe to AST¥%1i6&lso available upon request.

Stainless steel pipes are available in dimensions up to 300mm nominaMatireyall thicknesses from schedule 5S to schedule 40.

5.01- Flanges to ANSI B 16.5 in 150# and 300# are supplied in materials conforming to ASTM A 1088\aA8Manges to DIN, BS
4504 and BS 10 are supplied in either the specified steel plategedsteel materials.

5.02- Fabricated and cast steel housings are available for low temperature applications
5.03- Pipe fittings are available in the following materials and grades
1 S.G. (Spheroidal Graphite) Iron to BS EN 1563:1997 (BS 2789) @tmmdareferred by MB Plastics)
1 Cast steel to ASTM A 216/A21&38(1998)
1 Welded steel fabrication using standard pipe, flanges and boiler plate as specific specifications may require.

i Stainless steel castings and fabrications are also available upoastequ

10
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6.0 - Material Certification

6.1- Housings are procured with supporting certification, matly to DIN 50049 3.1B, or with certificates of conformity endorsed by
the manufacturer's own independent quality control department.

6.2 - Polymers are procured with the manufacturer's certificate of conformity.

7.0 - Fabricationprocedures

7.1- Welding pocedures for the attachment of flanges and for setting on of branches are available upon request.

8.0 - Paintingsystems

8.1- The MB Plastics standard specification requires that all external steel surfaces are shot blasted to SA 2.5/100 ma@seiaishyoll
the application of a layer of zinc phosphate or zinc silicate primer. Final coatings and alternative finishes are apaitatggeuest.

9.0 - Identification

9.1- The liner specification is defined on the fixed flange of each pipe spool by handiety such as PTFE/PP etc. This information is
also painted on the body of the pipe or fitting, or on the flare cover of the fitting. More detailed identification to comdoa

particular project or client specification can be supplied.

10.0 - Quality Management System

10.1- MBPlasticssaccreditedto BSENIS09001

11.0Specific Product Specifications (available upon request)
11.1- MB004 Specification for PTFE & PFA lined pipe and fittings to ANSI 150

11.2- MB006 Specification for PTFEP&A lined pipe and fittings to DIN 2848

11
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Tables
Pressure / temperature ratings

Pressure
Series ANSI 300#
°C psi Bar psi bar
20 250 17.2 450 31.0
50 244 17.0 425 29.3
100 235 16.0 390 26.9
150 215 14.8 345 23.8
200 200 13.9 295 20.3

Table 1- valid for series XT (PTPEA) up to 200°CThe pressure ratings fé&NSI 150# and PN16 dimensioned fittings are based on
ratings in ANSI B 16.5.

The pressure ratings for ANSI 300# dimensioned fittings are based on the rating in ANSI B 16.5 300#, down rated to céonpleasate
decrease in mechanical properties at elewhtemperatures of the lining materials.

Full vacuum / temperature ratings

Diameter (mm)

Specification | Temperature °C

XT (PTFBFA) 20 full full full full full full full full full
100 full full full full full full full full
150 full full full full full full full
200 full full full full full full
Table 2

Limitation of vacuum service is determined by methods which comply with the relevant ASTM testing methods for lined pipe.

12
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12.0- System design and supports

12.1- Due to the nature of the dual system of a metallic structure and a thermoplastic lmer, the potential risk of leakage is
situated at flange assemblies, especially if the system is installed without gaskets. The risk of leakage due to diffazdteasbly
without gaskets is covered in the following section. Flanges may alsbdeakise of high stress levels imposed on flanges due either
to poor installation, lack of supports aon-containmentof forces and movements due to thermal expansion.

12.2-Whilst it may not be necessary to run a stress analysis on every systedesigmer should make every effort to avoid undue
stress and movement due to thermal expansion, either by incorporating directional changes or expansion bellows. Stressfanalys
systems working at high temperature is recommended.

12.3- Pipe systemst®uld be adequately supported in order to avoid excessive deflection of flanged joints, and supports should b
installed preferably close to flanges. The requirement for adequate support is critical in areas of high levels of comecaritvatves
and fitings.

12.4- Butterfly valves are usually designed for straight metallic or thermoplastic systems, with the diameter of the vane hieéty def
as a function of the inner diameter of the pipe system in question. The inner diameter of lined steelgopsiderably smaller than

the actual steel pipe, and inner diameters of thermoplastic pipes tend to be considerably smaller due to their heavgkmai$shiFor
these reasons some interference between the inner liner of a lined pipe and the valve varteereaperienced. The designer should
consider this possibility early in the selection process for pipe systems and valves, and if required, incorporate adegate c
spacers between the flanges of plastic lined pipe or fittings and the valve.

13.0- Installation and maintenance instructions for ##eline lined pipes, fittings &&xpansion joints

13.1- Lined products must not be welded, brazed or torch cut since this will damage the lining. The material should also be handl
with due care and attentin, avoiding all mechanical shocks.

13.2- All flanges are covered to protect them from damage during shipment, storage and handling on site. Should covers be remc
for inspection purposes prior to installation, they should be replaced immediately thiteinspection of each item is completed.

Under normal conditions, covers should only be removed immediately prior to installation. As gaskets are often not reqaired (
below), utmost attention should be made to avoid scratching or otherwise damagiiinihg on flange faces.

13.3- When jointing PTFE/PFA lined pipe and / or fittings together it is generally unnecessary to use gaskets between thacesaling
On the other hand, when connecting to other materials (steel, thermoplastics, glassedibferced plastic etc) gaskets are mandatory.
Gaskets are also required, on both sides, when solid spacers are used. Gaskets may also be used where flange faceslatelgot ab
parallel or where a gasket will act as a very thin spacer. When pipewdidmsntled and then

re-assembled it may be necessary to install gaskets prior-essembly.

13
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13.4- MB Plastics recommend that gaskets should be used, although with correct installation it is possible to obtain perfgct sealin
without them. Torque ratings to achiewsealing of PTFE and RiRad systems without the use of gaskets are relatively hégle (

below), and lined flange faces may be deformed to the extent that should pipework be dismantled for servicing, the defiommastio
inhibit subsequent sealing when the pipework isagsembled. A gasket may be used at this stage in order to obtaingdalit in the
case that several contiguous fittings have been dismantled, the subsequent introduction of gaskets may cause overalhdimensio
problems. The operator should also pay attention to modify torque ratings for the assembly of joints subsgqsérgla gasket.

Replacement of existing gaskets on an installation which has used gaskets as from the originalyassemmany cases where PTFE
or PFAis concerned, a more economic and practical solution.

13.5- As mentioned above, relatively higbrque values are required to obtain sealing without gaskets, but excessive torque can
deform the flange face to the extent that a gaskéll be required. To avoid this situation as much as possible, the following torque
ratings are recommended for joiimgy lined pipe and fittings for operations at maximum operating temperatuxese that for pipe
systems working at ambient temperature these torque ratings may be increased by 50%, in increments of 10%, should any initial
leakage occur.

If a flanged conection assembled without a gasket starts to leak even though all the bolts have been tightened to the maximum
torque rating, DO NOT CONTINUE TO TIGHTEN THEM ANY MORE. Instead, loosen slightly the bolts opposite the leak,emnd the
up the bolts in tle area of the leakage. If leakage persists, the sealing faces of both components should be inspected for groves ol
chips. Groves or nicks not deeper than approximately 15% of the flare thickness can be removed with a fine grade abeasive pap

13.6- Notealso that for bolting up joints with a gasket, or when bolting up to vessels otined in line equipment, the operator
shouldrespect the torque rating specified for the gasket or for the other equipment or materials this will generally be
signifcantly lower than the rating required for lined pipe.

13.7- Installation instructions specific to pipe systems without gaskets.

13.7.1- All bolts should be tightened using a torque wrench, gradually tightening opposite bolts in order to ensure st
increasing torque by approximately 20% of the required torque in 5 sequential operations. All joints shoulbtapieel after an

initial period of at least 24 hours and/or after an initial thermal cycle which has taken the system to the definéd temperature.

13.7.2- The following torque ratings are established for 3 different lining materials, for ANSI Class 150 systems, using A193 B7 b
and A194 2H nuts as a minimum requirement for the determination of minimum mechanical properties.

Please contact our technical services for torque ratings to be applied for higher pressure ratings.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittings¢ ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPE SYSTE!

Bolt dimensionsand torque ratings

Bolt torque XP Bolttorque XV Bolttorque XT
Nominal pipesize | N° and diameter of
il sl (flb.) (flb.)

25 4x12 12 17 15 21 8 11
40 4x12 30 41 40 55 20 28
50 4x12 60 83 80 110 40 55
65 4x16 80 110 100 138 50 69
80 4x16 100 138 130 179 60 83
100 8x16 65 90 90 124 40 55
125 8x20 90 124 120 166 65 90
150 8x20 110 152 160 221 75 104
200 8x20 140 193 210 290 100 138
250 12 x 22 140 193 200 276 90 124
300 12 x 22 170 235 250 345 120 166

Table 3- Bolt dimensions and torque ratings for assembly of flanges without gaskets.
13.8- Please note that all threads should be clean and lightly lubricated, and that the use of standard washers under bothdbolt hez
and nut is strongly recomended.

13.9-In order to avoid causing damage to the sealing faces, flanges on pipes and fittings working at temperatures above 40°C st
only be dismantled once the temperature of the system has been reduced to this temperature level.

13.10- All PTE/PFA lined products have small vent holes in the steel housing. It is important that these holes are not blocked by
insulation or plugged by paint, as this may cause the lining to collapse.

15

4mb

plastics europe BV



Pref Manufacturing Performance Pipes and Pipes and PTFE expansior]
retace Specification Data ST WS  Fittingsg DIN bellows
Sight Fow Spectacle Ball Check Level Dib Pipes Nozzle Column
Indicator Blinds Valve Indicator P FIp linings Internal
PIPE SYSTE!
A
A
90 Degree elbow Equal tea
D
A
F A D E
Concentric reducer Reducing tee 45" Degree lateral tee
A Reducing flange LII'I Ed spacer
Instrument tee Equal cross Sth spacer |

1/2" 15 65 45 * * * * * 1000 | 140

3/4" 20 75 45 * * * * * 1000 | 140
1€ 25 89 45 146 45 114 35 66 6000 | 140
11/2¢ 40 102 57 178 51 114 35 85 6000 | 150
2¢ 50 114 64 203 64 127 35 105 | 6000 | 150
3k 80 140 76 254 76 152 35 136 | 6000 | 170
4¢ 100 165 | 102 | 305 76 178 45 174 | 6000 | 180
6¢ 150 203 | 127 | 368 89 229 45 222 | 6000 | 205
8¢ 200 229 | 140 | 445 114 279 45 279 | 3000 | 225
10¢ 250 279 | 165 | 521 127 305 45 339 | 3000 | 235
12¢ 300 305 | 191 | 622 140 356 45 409 | 3000 | 255

* information available upon request N/Anot available
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Pref Manufacturing Paformance Pipes and Pipes and PTFE expansion
retace Specification Data SHOIPHEWNS]  Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS PIPE SPOQIPTFE
ANSI # 150 T
Housing ) | B
fabricated carbon steel Pipe : API 5L Gr. B
Flange : ASTM A105/A10598 -
Cola B Z
olar —_— - et
BS EN10273:2000 (BS1501:1982) m l \ t ANG
Liner | T v
PTFE -
C )

Cmax | Cmini T(mm)*|  Approx. Weight

Mm mm 1m—Kkg|[+1m~—~kg

Y2 15 1000 140 2.00 2.0 1.5
/4" 20 1000 140 2.00 3.0 2.1
1€ 25 6000 140 3.18 5.2 3.1
1Yz 40 6000 150 3.18 7.5 5.0
2¢ 50 6000 150 3.18 10.8 6.6
3¢ 80 6000 170 3.18 20.0 12.9
4¢ 100 6000 180 4.25 29.8 18.6
6¢ 150 6000 205 5.5 48.7 33.8
8¢ 200 3000 225 6.75 75.5 52.0
10¢ 250 3000 235 7.75 98.4 62.0
12¢ 300 3000 255 8.75 120.1 82.0

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for specificeorders
available upon request.
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Pipes and

Fittings¢ ANSI

Pref Manufacturing Performance
retace Specification Data
Sight Flow Spectacle Ball Check Levd
Indicator Blinds Valve Indicator

Pipes ad || PTFE expansion

Dip Pipes

Fittings¢ DIN bellows
Nozzle Column
linings Internals

#SURELINE

PIPESYSTEMS

PIPE SPOOLIACKETED

ANSI # 150
Housing

fabricated carbon steel Pipe : APIGL B

Flange
ASTM A105/A105 N8

Collar

BS EN10273:2000 (BS1501:1982)

Liner
PTFE

il

A NB

{1

Approx. Weight

16 | 25 | 6000 | 140 | 3.18 10 7
1% | 40 | 6000 | 150 | 3.18 14 10
2 | 50 | 6000 | 150 | 3.18 23 18
2% | 80 | 6000 | 170 | 3.18 37 29
46 | 100 | 6000 | 180 | 4.25 59 47
66 | 150 | 6000 | 205 | 5.25 87 71
g¢ | 200 | 3000 | 225 | 6.75 | 127 103
106 | 250 | 3000 | 235 | 7.75 | 166 128
12¢ | 300 | 3000 | 255 | 875 | 203 164

Jackets for pipe diameter 1" through 4" are supplied in schedule 40, whereas digdi¢ieough 12" are supplied in schedule 30.

* T -liner thickness is indicative and may vary slightly from batch to batch.
Actual dimensions and tolerances for specific orders are available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
reface Specification Data SN WSl  Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS 90°ELBOW
C
ANSI # 150
Housing

S.G. Iror BS EN 1563:1997 (BS2789:1985)
Cast steet ASTM A216/A216M3 (1998)

Liner
PFAor PTFE

PTFE lined ettws are available within fabricated
carbon steel housings.

Liner thickness and overall weight may vary from
information below.

A NB

inch DN Mm mm ~ kg
1o 15 65 15 1.9
34" 20 75 15 2.0
1€ 25 89 5.6 2.4
11/2¢ 40 102 5.6 3.9
2¢ 50 114 5.6 6.4
3¢ 80 140 5.6 12
4¢ 100 165 6.4 19
6¢ 150 203 7.1 34
8¢ 200 229 7.9 57
10¢ 250 279 7.9 91
12¢ 300 305 9.5 110

* T -liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and toldéoarspesific orders are
available uporrequest.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SN  Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS 45°ELBOW

ANSI # 150

Housing

Fabricated carbontsel

S.G. Iror BS EN 1563:1997 (BS2789:1985)
Cast steet ASTM A216/A216M3 (1998)

Liner
PFA oPTFE

PTFE lined elbows are available within fabricated carbon steel housin

Liner thickness and overall weight may vary from information below.

C T* Approx. Weight
Mm mm ~ kg
%3 15 44 15 1.7
73 20 44 15 1.9
1€ 25 44 5.6 2.0
11/2¢ 40 57 5.6 3.2
2¢ 50 64 5.6 4.8
21/2¢ 127 5.6
3¢ 80 76 5.6 9.8
4¢ 100 102 6.4 17
6¢ 150 127 7.1 29
8¢ 200 140 7.9 50
10¢ 250 165 7.9 73
12¢ 300 190 9.5 87

* T - liner thickness is indicative and may vary slightly from batch to batch
Actual dimensions and tolerances for specific orders are available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SNl  Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator 1P Fip linings Internals
PIPESYSTEMS EQUAIOEE
ANB
ANSI # 150
Housing

Fabricated carbon steel
SGlron¢BS EN 1563:1997(BS2789:1985)
Cast stea]ASTM A216/A216M3 (1998)

Liner
PFA

inch D)\ ~ kg
3 15 65 2.9 2.0
$Z3 20 75 2.9 2.8
1€ 25 89 5.6 4.5
1Y2¢ 40 102 5.6 6.4
2¢ 50 114 5.6 8.9
3¢ 80 140 5.6 18
4¢ 100 165 6.4 30
6¢ 150 203 7.1 55
8¢ 200 229 7.9 82
10¢ 250 279 7.9 132
12¢ 300 305 9.5 181

* T - liner thickness is indative and may vary slightly from batch to batch Actual dimensions and tolerances for specific orders ai
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsc ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS REDUCEDEE
B NB
ANSI # 150
Housing

Fabricated carbon stl
SGlron¢BS EN 1563:1997(BS2789:1985)

Cast steg]ASTM A216/A216M3 (1998) j
C
Liner %7
PFA k
---------- — | ANB
C
A B © T* | Weight A B C | T* | Weight
\ inch | DN inch DN mm Mm kg inch DN | inch | DN [ mm | mm kg
1€ 25 1/2¢ 15 89 5.6 4.0 6¢ 150 1€ 25 | 203 | 7.1 40
1€ 25 3/4" 20 89 5.6 4.5 6¢ 150 | 1% | 40 | 203 | 7.1 44
1v& | 40 1/2" 15 102 5.6 6.0 6¢ 150 2¢ 50 | 203 | 7.1 47
1v£ | 40 3/4" 20 102 5.6 6.5 6¢ 150 3k 80 | 203 | 7.1 50
1v£ | 40 1€ 25 102 5.6 6.5 6¢ 150 4¢ 100 | 203 | 7.1 53
2¢ 50 ¢ € 20 114 5.6 7.0 8¢ 200 1€ 25 [ 229 | 7.9 68
2¢ 50 1€ 25 114 5.6 8.0 8¢ 200 ( 1% | 40 | 229 | 7.9 70
2¢ 50 1Yv£ 40 114 5.6 9.0 8¢ 200 2¢ 50 [ 229 | 7.9 72
3¢ 80 1€ 25 140 5.6 14 8¢ 200 3 80 | 229 | 7.9 74
3e 80 1Y% 40 140 5.6 15 8¢ 200 4¢ 100 | 229 | 7.9 77
3 80 2¢ 50 140 5.6 16 8¢ 200 6¢ 150 | 229 | 7.9 79
4¢ 100 1€ 25 165 6.4 23 10¢ 250 6¢ 150 | 279 | 7.9 | 114
4¢ 100 | 1% 40 165 6.4 25 10¢ 250 8¢ 200 | 279 | 7.9 | 120
4¢ 100 2¢ 50 165 6.4 27 12¢ 300 6¢ 150 | 305 | 95| 155
4¢ 100 3£ 80 165 6.4 29 12¢ 300 8¢ 200 | 305 | 9.5 | 165
12¢ 300 | 10¢ | 250 [ 305 | 95| 174

* T -liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for specificeorders
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansiol
retace Specification Data Fittingsc ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P FIp linings Internals
PIPESYSTEMS CONCENTRREDUCER
ANSI # 150 ————
Housing
Fabricated carbon steel
SGlron¢BS EN 1563:1997(BS2789:1985)
Cast steg]ASTM A26/A216M93 (1998)
ANB | —-q—-——— e — — l B NB
Liner. |
PFA !

1€ 25 3 15 114 3.0 2 6¢ 150 1€ 25 | 229 | 7.1 18

1€ 25 3/4€ 20 114 3.0 2 6¢ 150 | 1%/2¢| 40 | 229 | 7.1 19
11/2¢ | 40 1/2¢ 15 114 5.6 3 6¢ 150 3¢ 80 | 229 | 7.1 20
11/2¢ | 40 3/ 4€ 20 114 5.6 3 6¢ 150 4¢ | 100| 229 | 7.1 24
112¢ | 40 1€ 25 114 5.6 3 8¢ 200 4¢ | 100| 279 | 7.9 24

2¢ 50 1€ 25 127 5.6 4 8¢ 200 66 | 150| 279 | 7.9 35

2¢ 50 1Y2¢ | 40 127 5.6 5 10¢ 250 4¢ | 100| 305 | 7.9 | 48

3¢ 80 1€ 25 152 5.6 6 10¢ 250 66 | 150| 305 | 79| 48

3¢ 80 1Y2¢ | 40 152 5.6 7 10¢ 250 8 | 200 305 ]| 7.9 57

3¢ 80 2¢ 50 152 5.6 8 12 300 8 | 200 356 | 9.5 77

3¢ 80 21/2¢ | 65 152 5.6 9 12 300 10 | 250 | 356 | 9.5 86

4¢ 100 1€ 25 178 6.4 10

4¢ 100 | 1%Y2¢ | 40 178 6.4 10

4¢ 100 2¢ 50 178 6.4 11

4¢ 100 | 2%2¢ | 65 178 6.4 12

4¢ 100 3¢ 80 178 6.4 13

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for speciiceorders
available upon request.
MB Plastics reserves the righigpendentupon product availability, delivery schedulets. to supply reducers as a composite fitting
composed of a reducer and a reducing flange(s).
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SNl  Fittingsc DIN bellows

Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals

#SURELINE

PIPESYSTEMS ECCENTRIREDUCER

ANSI # 150

Housing

Cast steg]ASTM A216/A216M3(1998)
Fabricated carbon steel

Liner. A NB -
PTFE / PFA S P B NB

A-NB B-NB T | Weight A-NB B-NB C T* | Weight

-— 0 8

114 2 150 229

18 25 3/4,’; 20 114 3.0 2 6é 150 1 1/£ 40 229 7.1 19
1v£€ | 40 Y& 15 114 | 5.6 3 6¢ 150 3¢ 80 | 229 | 7.1 20
1v£€ | 40 Vg 20 114 | 5.6 3 6¢ 150 4¢ | 100 | 229 | 7.1 24
1v£€ | 40 1€ 25 114 | 56 3 8¢ 200 4¢ | 100 | 279 | 7.9 24

2¢ 50 1€ 25 127 | 5.6 4 8¢ 200 6e | 150 | 279 | 7.9 35

2¢ 50 | 1% | 40 127 | 5.6 5 10¢ 250 4¢ | 100 | 305 | 7.9 48

3¢ 80 1€ 25 152 | 5.6 6 10¢ 250 6 | 150 | 305 | 7.9 48

3¢ 80 | 1% | 40 152 | 5.6 7 10¢ 250 8 | 200| 305 | 7.9 57

3¢ 80 2¢ 50 152 | 5.6 8 12¢ 300 8 | 200 | 356 | 9.5 77

3¢ 80 | 2% | 65 152 | 5.6 9 12 300 | 10¢ | 250 | 356 | 9.5 86

4¢ 100 1€ 25 178 | 6.4 10

4¢ 100 | 1% | 40 178 | 6.4 10

4¢ 100 2¢ 50 178 | 6.4 11

4¢ 100 | 2% | 65 178 | 6.4 12

4¢ 100 3¢ 80 178 | 6.4 13

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for speciiceorders

available upon request.

MB Plastics reserves the rigkiependentupon product availaltity, delivery schedulestc.to supply reducers as a composite fitting
composed of a reducer and a reducing flange(s).
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Pref Manufacturing Performarce Pipes and Pipes and PTFE expansion
retace Specification Data SN Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS INSTRUMENTEE
ANSI # 150 BNB
Housing
Fabricated carbon steel .
SG. Iron BS EN 1563:1997 (BS2789:1985) | ‘
Body plate : BS EN 10273:2000 (BS1501) '
Flange : ASTM A105/A10598 ! c
|
Liner | |
PFA '
ANB _“\u !
|
T
E
3k 20mm M&5mm | 11k p32mm | 11k #40mm| H ©0mm

I_--------

inch Mm Mm

M € 25 89 5.6 50 4.5 50 4.7 n/a n/a n/a n/a n/a n/a
73 32 102 | 5.6 50 5.1 50 5.3 75 6.9 nla | nfa | nla n/a

1%¢ | 40 102 | 5.6 50 5.7 50 5.9 75 8.3 75 | 85 | n/a n/a
2¢ 50 114 | 5.6 50 7.0 50 7.2 75 11 75 | nla | n/a n/a
2%¢€ | 65 160 | 5.6 50 8.7 50 9 75 14 75 14 90 19
3¢ 80 140 | 5.6 50 10 50 10 75 16 75 16 90 19
4¢** 1100**( 165 | 6.4 50 14 50 14 75 23 75 23 90 26
5¢ 125 | 205 | 6.4 50 16 50 16 75 29 75 29 90 30
6¢ 150 | 205 | 7.1 50 18 50 18 75 35 75 35 90 33
8¢ 200 | 230 | 7.9 50 26 50 27 75 41 75 41 90 45
10¢ | 250 | 264 | 7.9 50 33 50 33 75 53 75 53 90 59
12¢ | 300 | 318 | 7.9 50 46 50 47 75 82 75 82 90 82

* Hole patterns on 4" flanges require threaded bolt holes on 2" / 50mm branch items

* T - liner thicknesss indicative and may vary slightly from batch to batch Actual dimensions and tolerances for specific orders a
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SNl  Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pi Nozzle Golumn
Indicator Blinds Valve Indicator Ip Fipes linings Internals
PIPESYSTEMS EQUAILCROSS
ANB
ANSI # 150
Housing

Fabricated carbon steel
S.G. Ironr BS EN 1563:1997 (BS2789:1985)
Cast steet ASTM A216/A216M3 (1998)

Liner
PFA

Approx. Weight

3/4¢ 20 75 2.9 3.9
1¢ 25 89 5.6 5.4
1v£ 40 102 5.6 8.6
2¢ 50 114 5.6 13
3¢ 80 140 5.6 23
4¢ 100 | 165 6.4 39
6¢ 150 | 203 7.1 66
8¢ 200 | 229 7.9 99
10¢ 250 | 279 7.9 161

* T - liner thickness is indicative and may vary slightly from batdbeteh Actual dimensions and tolerances for specific orders are
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SISl  Fittingsg DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPESYSTEMS LATERALEE

ANSI# 150

Housing

Fabricated carbon steel ANB

Cast steet ASTM A216/A216M3 (1998)

Liner.
PFA

1€ 25 190 146 5.6 5
1Y4 40 229 178 5.6 8
2 50 267 203 5.6 11
3¢ 80 330 254 5.6 24
4 100 381 305 6.4 44
6¢ 150 457 368 7.1 66
8¢ 200 559 445 7.9 100

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for specificeorders
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SNl  Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pi Nozzle Column
Indicator Blinds Valve Indicator IPFIpes linings Internals
PIPESYSTEMS REDUCINGLANGE
ANSI150#
Housing

Fabricated carbon steel.

Liner.
PFA

Code for column X

A = bolt holes on/off centres

B = bolt holes straddle centre lines

C = clearance holes on largest diameter

3/4€ 20 12 15 35 A 5.0 15
1€ 25 Yne 15 35 A 5.0 15
1€ 25 34 20 35 A 5.0 15

11/4¢ 32 /2 15 35 A 5.0 15

11/4¢ 32 34 20 35 A 5.0 15

11/4¢ 32 1€ 25 35 A 5.0 15

11/2¢ 40 12 15 35 A 5.5 2.1

11/2¢ 40 3 4 20 35 A 5.5 2.1

40 1€ 25 35 A 5.5 2.1

11/2¢ | 40 11 4 32 35 A 5.5 2.1

2€ 50 12 15 35 A 6.0 3.0

2¢ 50 3 4 20 35 A 6.0 3.0

2¢ 50 1€ 25 35 A 6.0 3.0

2¢ 50 11 4 32 35 A 6.0 3.0

2¢ 50 112 40 35 A 6.0 3.0

21/2¢ 65 Yn ¢ 15 35 A 6.0 4.5

21/2¢ 65 3 4 20 35 A 6.0 4.5

21/ 2¢ 65 1€ 25 35 A 6.0 4.5

21/ 2¢ 65 11 4 32 35 A 6.0 4.5

21/ 2¢ 65 112 40 35 A 6.0 4.5

21/ 2¢ 65 2¢ 50 35 A 6.0 4.5

3¢ 80 1€ 15 35 A 5.5 6.1

3£ 80 11 4 20 35 A 5.5 6.1

3£ 80 112 25 35 A 5.5 6.1

3£ 80 11 4 32 35 A 6.0 6.1

3£ 80 112 40 35 A 6.0 6.1

3£ 80 2¢ 50 35 A 6.0 6.1

3£ 80 212 65 35 A 6.0 6.1

4¢ 100 112 25 45 B/C 6.0 8.8

4¢ 100 11 4 32 45 B/C 6.5 8.8

4¢ 100 112 40 45 B/C 6.5 8.8

4¢ 100 2¢ 50 45 B/C 6.5 8.8

4¢ 100 212 65 45 A 6.5 8.8

4¢ 100 3¢ 80 45 A 6.5 8.8
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Preface Manufacturing Performance Pipes and Pipes and || PTFE expansion
Specification Data Fittings¢ ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P FIp linings Internals
#SURELIN
PIPESYSTEMS REDUCINGLANGE
T* Approx. Weight
Inch | DN DN Mm Code | Mm ~ kg
5¢ 125 11/2¢ 25 45 B/C 6.5 11.0
5¢ 125 11/4¢ 32 45 B/C 6.5 11.0
5¢ 125 11/2¢ 40 45 B/C 6.5 11.0
5¢ 125 2¢ 50 45 B/C 6.5 11.0
5¢ 125 21/2¢ 65 45 B/C 6.5 11.0
5¢ 125 3¢ 80 45 B/C 6.5 11.0
5¢ 125 4¢ 100 45 A 6.5 11.0
6¢ 150 11/2¢ 25 45 B/C 6.5 13.3
6¢ 150 11/4¢ 32 45 B/C 6.5 13.3
6¢ 150 11/2¢ 40 45 B/C 6.5 13.3
6¢ 150 2¢ 50 45 B/C 6.5 13.3
6¢ 150 21/2¢ 65 45 B/C 6.5 13.3
6¢ 150 3¢ 80 45 B/C 6.5 13.3
6¢ 150 4¢ 100 45 B/C 6.5 13.3
6¢ 150 5¢ 125 45 B 7.0 13.3
8¢ 200 11/2¢ 25 45 B 7.0 25
8¢ 200 11/4¢ 32 45 B/C 7.0 25
8¢ 200 11/2¢ 40 45 B/C 7.0 25
8¢ 200 2¢ 50 45 B/C 7.0 25
8¢ 200 21/2¢ 65 45 B/C 7.0 25
8¢ 200 3¢ 80 45 B/C 7.0 25
8¢ 200 4¢ 100 45 B/C 7.0 25
8¢ 200 6¢ 150 45 B 7.5 25
10¢ 250 11/2¢ 25 45 B 8.0 36
10¢ 250 1vE 32 45 B/C 8.0 36
10¢ 250 11/2¢ 40 45 B/C 8.0 36
10¢ 250 2¢ 50 45 B/C 8.0 36
10¢ 250 21/2¢ 65 45 B/C 8.0 36
10¢ 250 3¢ 80 45 B/C 8.0 36
10¢ 250 4¢ 100 45 B/C 8.0 36
10¢ 250 5¢ 125 45 B/C 8.0 36
10¢ 250 6¢ 150 45 B/C 8.5 36
10¢ 250 8¢ 200 45 B 9.0 36
12¢ 300 11/2¢ 25 45 B/C 9.0 50
12¢ 300 11/4¢ 32 45 B/C 9.0 50
12¢ 300 11/2¢ 40 45 B/C 9.0 50
12¢ 300 2¢ 50 45 B/C 9.0 50
12¢ 300 21/2¢ 65 45 B/C 9.0 50
12¢ 300 3¢ 80 45 B/C 9.0 50
12¢ 300 4¢ 100 45 B/C 9.0 50
12¢ 300 5¢ 125 45 B/C 9.0 50
12¢ 300 6¢ 150 45 B/C 9.0 50
12¢ 300 6¢ 150 45 B/C 9.0 50
12¢ 300 8¢ 200 45 B/C 9.0 50
12¢ 300 10¢ 250 45 B 9.0 50

All bolt holes are threaded UNC for bolt dimensions to ANSI 150#. Bolt penetration into the threaded holes (open orf}lsisali lné
calculated as bolt diameter x 0.8 plus one completee#itr when the assembly is fully torqued.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
reface Specification Data gsg A Fittingsg DIN bellows
Sight Flow Spectacle Ball Check Level Dib Pines Nozzle Column
Indicator Blinds Valve Indicator P FIp linings Internals
PIPE SYSTEMS ARMORESPACER

DIN 2848
Housing
Carbon steel

Liner.
PTFE

A
Y

—--—-+ ANB

A-inch A-DIN |C-mmmin

1/2¢ 15 20
3/4¢ 20 20
1 25 20
MO € 32 20
M oy € 40 20
2 50 20
H oy€ 65 25
3 80 25
4 100 25
5 125 30
6 150 30
8 200 30
10 250 40
12 300 40

30




Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data SNl  Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level Dip Pi Nozzle Column
Indicator Blinds Valve Indicator Ip Fipes linings Internals
PIPESYSTEMS SOLIBSPACER
ANSI # 150 /]
Liner:
PTFE Z Z
:l ANB :l ANB :l ANB
% 7
77 e
c c C

‘ A-inch | A-DIN |C-mm min

1o 15 25
34" 20 25
M £ 25 25
1YV 32 25
1Y 40 25
2¢ 50 25
2 V£ 65 25
3¢ 80 25
4¢ 100 25
5¢ 125 25
6¢ 150 25
8¢ 200 25
108 250 25
12 300 25
31
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specificaton Data SNl  Fittingsc DIN bellows
Sight Fow Spectacle Ball Check Level Dip Pines Nozzle Column
Indicator Blinds Valve Indicator P Fip linings Internals
PIPE SYSTE! BLANK-LANG
ANSI # 150
Housing
Carbon steel : ASTM A105/A105M
Liner:
PTFE bonded lining
F
NB-inch | NB- DN | Fc
1/2¢ 15 35
0K § 20 43
1€ 25 51
11/2¢ 40 73
2¢ 50 92
21/2¢ 65 105
3k 80 127
4¢ 100 157
5¢ 125 186
6¢ 150 216
8¢ 200 270
10¢ 250 324
12¢ 300 381
32
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsc ANS| =TIl LYY bellows
Sight Flow Spectacle Ball Check Level N Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals

PIPE SYSTEMS

y M A
90" Degree elbow Equal lee
@ = D
F D E
Concentric reducer Eccentric reducer Reducing tee 45° Degree lateral tee
H
A Lined spacer
Instrument tee =

15 80 45 * * * * * 1000 | 140

20 95 50 * * * * * 1000 | 140
25 110 70 146 45 125 35 70 | 6000 | 140
40 150 90 178 51 145 35 90 | 6000 | 150
50 120 80 203 64 |160/165| 35 105 | 6000 | 150
80 165 100 | 254 76 |185/190| 35 140 | 6000 | 170
100 | 205 115 | 305 76 | 200/205| 45 160 | 6000 | 180
150 | 285 150 | 368 89 250 45 216 | 6000 | 205
200 | 365 190 | 445 114 270 45 271 | 3000 | 225
250 | 450 225 * * 1305/310| 45 327 | 3000 | 235
300 | 525 260 * * | 335/340| 45 432 | 3000 | 255

* information available upon request N/Anot available
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittings ANS| =TT B bellows
Sight Flow Spectacle Ball Check Level L Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals
PIPESYSTEMS PIPE SPOQ@IPTFE
T

DIN 2848 T

Housing ‘

fabricated carbon steel E o

=
Liner. | R
PTFE {) ANB

1nin
|
] |
gﬁ R

A C max | C mini T* Approx. Weight
DN mm mm mm Im—kg | +1m—Kkg
15 1000 140 1.50 2.7 1.2
20 1000 140 1.50 3.6 1.6
25 6000 140 3.18 5.0 2.5
32 6000 150 3.18 8.0 3.4
40 6000 150 3.18 8.7 4.5
50 6000 150 3.18 11.3 5.8
65 6000 160 3.18 13.7 7.1
80 6000 170 3.18 18.3 10.0
100 6000 180 4.25 23.9 14.0
125 6000 205 4.75 29.0 175
150 6000 205 5.25 39.5 23.5
200 3000 225 6.75 62.0 39.0
250 3000 235 7.75 86.5 55.5
300 3000 255 8.75 113.0 74.0

* T - liner thickness is indicative and may vaigtsily from batch to batch Actual dimensions and tolerances for specific orders are
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsq ANS| =TIl LYY bellows
Sight Flow Spectacle Ball Check Level N Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals
PIPESYSTEMS PIPE SPOQLIACKETED
C

DIN 2848

Housing

fabricated carbon steel T

Liner.

I
ZL? ) (el
%'u ]

i

A Cmax | C mini T* Approx. Weight
DN mm mm mm Im—kg | +1m—Kkg
25 6000 140 3.18 10 7
40 6000 150 3.18 14 10
50 6000 150 3.18 23 18
80 6000 170 3.18 37 29
100 6000 180 4.25 59 47
150 6000 205 5.25 87 71
200 3000 225 6.75 127 103
250 3000 235 7.75 166 128
300 3000 255 8.75 203 164

Jackets for pipe diameter 25 through 100mm are supplied in schedule 40, whereas diameter 150 through 300mmiiaceisupp
schedule 30.

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for specificeorders
available upon request.
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Pref Manufaduring Performance Pipes and Pipes and PTFE expansion
reface Specification Data Fittingsc ANSI Fittingsc DIN bellows
Sight Flow Spectacle Ball Check Level N Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals
PIPESYSTEMS 90°ELBOW
C
DIN 2848
Housing
fabricated carbon steel
S.G. lIron BS EN 1563:1997 (BS2789:1985)
Cast steet ASTM A216/A216M3 (1998)
Liner
PTFE ANB

PTFE lined elbows asailable within fabricated carbon steel
housings. Liner thickness and overall weight may vary from c
information below.

Approx. Weight

15 85 1.50 15
20 95 1.50 2.1
25 110 5.60 2.7
32 130 3.20 4.0
40 150 5.60 4.6
50 120 5.60 7.0
65 140 3.20 7.5
80 165 5.60 14
100 205 6.40 24
125 245 4.75 18
150 285 7.10 48
200 365 7.90 91
250 | 450 7.90 147
300 525 9.50 189

* T - liner thickness is indicative and may vary slightly from batch to batch Actual
dimensions and toleraras for specific orders are available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsc ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Chek Level L Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals
PIPESYSTEMS 45°ELBOW
. C
DIN 2848 45
Housing

S.G. lon-BS EN 1563:1997 (BS2789:1985)

Liner:
PTFE

PTFE lined elbows are available within fabricated carbon steel housit
Liner thickness and overall weight may vary from information below.

Approx. Weight

15 59 1.50 1.6
20 65 1.50 2.1
25 70 5.60 2.8
32 80 3.00 4.0
40 90 5.60 4.7
50 80 5.60 5.9
65 85 3.20 7.6
80 100 5.60 9.4
100 115 6.40 12.1
125 135 4.75 17.5
150 150 7.10 21.0
200 190 7.90 33.1
250 225 7.90 48.5
300 260 9.50 66.0

A NB

* T - liner thickness is indative and may vary slightly from batch to batch Actual
dimensions and tolerances for spiciorders are available upaequest.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsc ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level N Nozzle Column
Indicator Blinds Valve Indicator Dip Pipes linings Internals
PIPESYSTEMS EQUAIOEE
ANB
DIN 2848
Housing

Fabricated carbon steel
S.G. Iron BS EN 1563:1997 (BS2789:1985)

Liner
PFA

A Approx. Weight

DN ~ kg
15 85 2.9 2.5
20 95 2.9 3.2
25 110 5.6 5.6
32 130 5.6 7.0
40 150 5.6 9.4
50 120 5.6 9.4
65 140 5.6 14
80 165 5.6 21
100 | 205 6.4 37
125 | 245 6.4 53
150 | 285 7.1 77
200 | 365 7.9 80
250 | 450 7.9 120
300 | 525 9.5 160

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions aaddekefor specific orders are
available upon request.
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Pref Manufacturing Performance Pipes and Pipes and PTFE expansion
retace Specification Data Fittingsc ANSI Fittings¢ DIN bellows
Sight Flow Spectacle Ball Check Level N Nozzle Column
Indicator Blinds Valvwe Indicator Dip Pipes linings Internals
PIPESYSTEMS REDUCINGEE
DIN 2848
Housing

Fabricatedcarbon steel
S.G. Iron BS EN 1563:1997 (BS2789:1985)

Liner.
PFA

A B C D T | Weight A B C D T* | Weight
DN DN Mm mm mm | —kg DN DN mm mm mm ~ kg
25 15 110 85 5.6 3.1 200 25 365 110 7.9 61.2
25 20 110 95 5.6 3.9 200 40 365 150 7.9 65.7
40 15 150 85 5.6 5.3 200 50 365 250 7.9 67.7
40 20 150 95 5.6 55 200 80 365 165 7.9 77.4
40 25 150 | 110 5.6 5.7 200 100 365 205 7.9 83.0
50 25 120 | 110 5.6 9.3 200 150 365 285 7.9 130
50 40 120 | 150 5.6 9.8 250 150 450 285 7.9 156
80 25 165 | 110 5.6 19.7 250 200 450 365 7.9 161
80 40 165 | 150 5.6 20.4 300 150 525 285 9.5 165
80 50 165 | 120 5.6 20.9 300 200 525 365 9.5 218
100 25 205 | 110 6.4 31.4 300 250 525 450 9.5 222

100 40 205 | 150 6.4 33.3
100 50 205 | 120 6.4 34.1
100 80 205 | 165 6.4 36.0
150 25 285 | 110 7.1 40.7
150 40 285 | 150 7.1 44.6
150 50 285 | 120 7.1 51.5
150 80 285 | 165 7.1 56.2
150 | 100 285 | 205 7.1 77.0

Note: Reduced tees with main bore diameters 32, 65 and 125mm are aldalaleai

* T - liner thickness is indicative and may vary slightly from batch to batch Actual dimensions and tolerances for speciiceorders
available upon request.
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