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THE ENGINEERING EQUIPMENT AND MATERIALS USERS ASSOCIATION

The Engineering Equipment and Materials Users Association — EEMUA — is an
organisation of substantial purchasers and users of engineering products. EEMUA members
include leading representatives of both the private and public sectors, from the energy and
process industries. EEMUA is concerned with the specification, design, installation, operation
and maintenance of the engineering plant used in members’ business operations.

The Association aims to reduce members’ costs by providing the opportunity for them to
share resources and expertise in influencing the environment within which their engineering
activities are carried out. EEMUA supports the British Standards Institution, works with other
Institutions, Associations, Government departments, regulatory authorities and the
Confederation of British Industry. EEMUA is also actively involved with other standard making
bodies both national and international, such as the American Petroleum Institute.

Work which is carried out in-house by members alone, or with the help of other
organisations, may lead to the production of Association publications. These are prepared
primarily for the use of members, but are sometimes offered for wider circulation. Such
publications may also be submitted to the British Standards Institution as the basis for a British

Standard.
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ABOUT THIS PUBLICATION

In order to ensure that nothing in this publication can in any manner offend against or be
affected by the provisions of the Restrictive Trade Practices Act 1976, the recommendations
which it contains will not take effect until the day following the day on which its particulars are
furnished to the Office of Fair Trading.

Since the subject dealt with seems likely to be of wide interest, the publication is also
being made available for sale to non-members of the Association. Any person who encounters
an inaccuracy or ambiguity when making use of this publication is asked to notify EEMUA
without delay so that the matter may be investigated and appropriate action taken.

It has been assumed in the preparation of this publication that the user will ensure that
the contents are relevant to the application selected and are correctly applied by appropriately
qualified and experienced people for whose guidance it has been prepared. The Association
does not-~and indeed cannot, make any representation or give any warranty or guarantee in
connection with material published in EEMUA publications and expressly disclaims any
liability or responsibility for damage or loss resulting from their use. Any recommendations
contained herein are based on the most authoritative information available at the time of
writing and on good engineering practice, but it is essential to take account of appropriate
subsequent developments or legislation.

All rights are reserved. No part of the publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without prior permission of the copyright holder.

A list of other EEMUA Publications is given at the end of this Publication.
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FOREWORD

The Publications in this series of specifications for 90/10 copper nickel tubes, flanges
and fittings are as follows:

Publication No. 144 Tubes: seamless and welded

Publication No. 146  Flanges: composite and solid

Publication No. 146 - Fittings

This specification is for a series of composite (lap type) and solid flanges in metric
djmensions based on ANSI B16.5, MSS SP-44 and BS 1560.

The basic metric dimensions for drilling and flange outside diameters are those given
in ANSI B16.5, BS 1560 and MSS SP-44 for Class 150 rating with inch size bolting.

The flanges covered in this specification are suitable for maximum-design pressures of
16 bar at 75°C and 20 bar at 38°C.

For sizes of a particular type of flange not covered within this specification the
purchaser should satisfy himself that the flange is suitable for the service intended.

The diameters of hubs have been chosen to permit the use of ring spanners.
A list of other standards and codes referred to in this publication is given in appendix A.
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Composite weld neck flanges

SECTION ONE — COMPOSITE WELD NECK FLANGES

11 Scope and design basis

[ Section ‘I is divided into two sub-sections. Sub-section 1A gives details of the 9C v
copper nickel weld neck stub ends, whereas sub-section 1B gives details of the fory.

carbon steel plate-type backing flanges.

The range of sizes covered for these composite weld-neck flanges are % in/16 mm —

36 in/914 mm.*

Two types of weld neck stub ends are included in sub-section 1A The sho::
components (type S) are based on DIN 86037 but modified to suit the appropriate 1.
wall dimensions. The long components (type L) are based on MSS SP-43 to suit -
appropriate tube wall dimensions. The long stub ends have been_ included to facilit.. -
the attachment of this type of flange to butt welding elbows, tees, and the small end
reducers.
Only one type of backing flange is included in sub-section 1B. The same backing flan T
is required for all weld neck stub ends whether they be long or short, 16 bar or 20 bu:
This type of backing flange is not suitable for use with composite slip-on stub ends
(section 2B).
' The thicknesses of the plate type backing flanges have been determined to meet 1. -
! requirements of the ASME Boiler and Pressure Vessel Code, Section Viil, Division
1983 edition, -Appendix 2, except that design stresses have been established
accordance with ANSI B31.3 criteria.
[ The following design criteria have been used:
(a) Drilling and outside diameter dimensions of flange sizes Y2 inch/16 mm - 24 | .
610 mm are in accordance with ANSI B16.5 and BS 1560, whereas the larger sizes,
28 in/711 mm - 36 in914 mm are in accordance with MSS SP-44.

(b) All calculations for backing flanges have been carried out using a design pressure
of 20 bar at 38°C.
(c) Backing flanges: ASTM A105 forged carbon steel.
(d)* Gaskets: 1.5 mm thick CAF (compressed asbestos fibre) inside bolt circle.
{e) Bolting: ASTM A193-87.
| Design stresses used in the calculations were as follows:
(i) Steel backing flanges: 160.7 NMmm?’.
(ii) B7 bolting: 172.4 N'mm?,
Based on the results of the above calculations an attempt has been made to rationalise
V2 in/16 mm up to and including 1% in/44.5 mm backing flanges which utilise the same
| bolting. The opportunity was taken therefore to use the same flange thickness
| {diménsion ‘b’) determined for the largest of this size range and apply it to the smaller
sizes, resulting in identical bolt lengths for all flanges in that range. This was considered
! to be a practical and economical advantage within the industry.
The dimensions of backing flanges are governed by the strength required to resist the
| bolting forces which may occur on bolting up. Therefore all backing flanges are suitabie
for a maximum working pressure of 20 bar at 38°C.

" This specification does not specify hydraulic test pressures for flanges or components,
details of which should be obtained from the appropriate application standards.

—— e e —

' * For purposes of this specification inch dimensions are nominal and metric dimensions refer to
i specified outside diameters.
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Composite weld neck flanges

1.2 Pressure/temperature ratings

Pressure/temperature ratings are the maximum allowable working pressures (MAVWP)
at the temperatures shown in appendix C.

If a stub end rated at 16 bar is required to be connected to a stub end rated at 20 bar
then that flanged joint shall be rated at 16 bar (see tables 1.2 and 1.3).

The temperature shown for a corresponding pressure rating is considered to be ¢
same as that of the contained fluid.

3 Materials
1.3 Flanges
Stub ends detailed in sub-section 1A shall be manufactured in 90/10 CuNi alloy UN<

7060X* the composition and mechanical properties of which are specified in table 1.5 1.

Backing flanges detailed in sub-section 1B shall be manufactured from the matesiui
specified in table 1.6.2. Alternative steels may be used for the backing flanges providcJ
that they have mechanical properties equal to or better than those specified in ASTM
A105 (normalised) and are acceptable to the purchaser.

+. 3.8 Gaskets

The gaskets normally used with flanges to this specification are those made from
compressed asbestos fibre (CAF) or equivalent. The gaskets shall not_be graphited,
Alternatively neoprene type gaskets with a minimum Shore hardness of not less than 75
may be used located within the bolt circle.

Note: Gaskets should not be used when mating with elastomer/rubber faced flanges.

1.3.3 Bolting (stud bolts)

Bolting for flanges to this specification shall be selected from ASTM A193-B7 and
ASTM A194-2H and should be suitably protected from corrosion.

= JB-SECTION 1A — WELD NECK STUB ENDS

1A Manufacture

Stub ends shall be manufactured by one or more of the following processes:

(a) Hot forging.

(b) Cold forging followed by annealing.

{c) Friction welded from wrought material in accordance with the requirements of
BS 6223.

(d) Other methods of manufacture shall be as agreed between the purchaser and the
manufacturer.

¥

* Alloy UNS 7060X is a madified form of the following national designated alloys — UNS 70600,
BS CN 102 and DIN 2.0872.
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Composite weld neck flanges

 Information to be supplied by the purchaser

The following shall be specified by the purchaser on the order (for stub ends).

{a) The title and number of this specification (EEMUA Publication No. 145: 1947
section 1A).

(b} Size: inches and millimetres.

fc) The pressure rating: 16 bar or 20 bar.

(d) Whether type “S” or type “L" stub ends are required, see tables 1.2 and 1.3.

7 (e} Whether certificates of compliance or manufacturer’s certificates are required (scc

clause 1A8).

) Whether it is his intention to inspect the material at the supplier's works.

(@) Whether the individual cast analyses are required 10 be supplied (see addenduy
See clause IB.!waormoﬁonhbemppﬁedbrmmlorbachu.J
flanges.

(h)  Whether any additional identification marking other than that specified herein i3
required.

Freedom from defects

The stub ends shall be visibly clean, smooth and free from defects greater than 0.5 .,
in depth, irregularities, scale or deposits.

Joint facings and surface finish

All stub end jointing surfaces shall be machine finished and when compared by visual
or tactile means with reference specimens, they shall comply with the values shown in
table 1.1.

It is not intended that instrument measurements be taken on the faces themselves and
the R, and R; values relate to the reference specimens.

Table 1.1
Surface finish {weld neck stub ends).
Method of Ra* Rz*

wrning 32 125 125 50

Selection of test samples

For stub ends produced by hot forging or cold forging followed by annealing, samples
for determination of mechanical properties shall be selected in accordance with Clause
9.2 of BS 2872: 1969. The mechanical properties so determined shall comply with the
requirements of table 1.6.1 of this section.

Samples shall be selected from each cast for chemical analysis and shall comply with
the requirements of table 1.6.1 of this section.

* Ha and Rz are defined in BS 1134 "

3
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1A8
1A8.1

For stub ends produced by friction welding using seamless tube and hot rolled or coid
rolled and annealed sheet or plate, samples shall be selected as follows:

{a) Seamless tube in accordance with clause 1.6 of EEMUA Publication No. 144: 1987:
section 1. The mechanical properties of the finished components shall comply
with the requirements of table 1.6.1 of this section.

(b) Sheet/plate in accordance with clause 11 of BS 2870: 1980 or clause 1.8 of BS
2875: 1969. The analysis and mechanical properties of each sheet or plate used to
produce the stub ends shall comply with the requirements of table 1.6.1 of this

Marking

All stub ends 2 in/57 mm and larger shall be clearly and permangntly marked by means

of a vibratory etching tool or eloctrochemlcal etl:hlng as follows:

(a) Purchase order number (PO). .

(b) The number of this section (EEMUA Publication No. 145: 1987: section 1A).

{c) Size: inches and millimetres.

{d) The nominal pressure rating: 16 bar or 20 bar.

(e) Material designation UNS 7060X.

() Batch tracaabllny number (BTN).

(g) Manufacturer’'s name or trademark (MTM).

Examples of marking:

PO145/1 2/57 20 7060X BTN MTM

Notes: (i} Stamping with metallic stamps is not permitted.

(ii) Marking shall not be on the gasket contact surfaces.

Stub ends in sizes 1"/& in/44.5 mm and smaller where it is not practical to apply the full

raquinment: of 1A.6.1 shall be marked as follows:

{a) Material dtagnltnon UNS 7060X.

(b) Batch tracnbilitv numbef (BTN)

(c) Manufacturer’s name or trademark (MTM).

(d) Size: inches and millimetres.

{e)} Nominal pressure rating: 16 bar or 20 bar. .

The remainder. of the madqu requirements shall be applied to indestructible-type
labnh:wurdvmdaodbthooomponent.mhbohshall be clearly and permanentiy
marked.

Inspection and testing
This section does not make provision for routine pressure testing of*stub ends. They
shall, however, be dimensionally correct gnd be marked in accordance with this
section. All stub ends shall be capable of withstanding without leakage or signs of
distress a hydraulic pressure as follows: ®

16 bar rated flanges, test pressure = 24 bar

20 bar rated flanges, test pressure = 30 bar.

Certification
Certificate(s) shall be supplied, either:

A certificate of compliance which shall state that the stub ends have been
manufactured in accordance with all the requirements of this section (EEMUA
Publication No. 145: 1987: section 1A} or:

L) > ¥ :
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1A.8.2

Composite weld neck flanges

A manufacturer's certificate(s) which shall state that the stub ends have been
manufactured in accordance with all the requirements of this section (EEMUA
Publication No. 145: 1987: section 1A) and:

{a) State the actual compositional Ilrmls cietermmed for each of the elements
designated in table 1.6.1.of the casts used in the manufacture of each batch as
defined in clause 9.2 of BS 2872 1969.

In the case of stub ends produced by fl’lC!IOI"I welding state the actual
compositional limits determined for each of the elements separately designated in
table -1.6.1 of the casts. used for pr_oduqi__ng the seamless tube and for the
sheet/plate used in each batch of stub ends.

Note: Individual cast analyses shall be retained by the manufacturer — see
Addendum: discretionary contractual clauses.
{b) State the results of mechanical tests performed on each batch (see clause 1A.5 —
selection of test samples).

£1/B-SECTION 1B — WELD NECK BACKING FLANGES .

15.1

183

18.4

185

Manﬁfacture

Backing flanges shall be of forged carbon steel to ASTM A105 (normalised) except that
the carbon content and the carbon equwalent shall not axoeed the values given in table
1.6.2. .

Information to be supplied by the purchaser
The following shall be specified by the purchaser on the order (for backing flanges):

(a) The title and number of this specification (EEMUA Publication No. 145: 1987
section 1B)..

(b) Size: mches and mulhmstres
(c) Pressure rating: Class 150. 2

(d) Whether it is his intention to'inspéct the material at the supplier's works (see
Addendum).

(e) Whether manufacturer’s cartrf catas are requlred (see clause 1B.8).

{f) Whether any additional |dent|ﬁcat|or| rnarklng other than that specified herein is
required.

(g} Whether any temporary or parmanent corrosion protactlon is required other than
that speclfled inclause 1B.9. ' Lo

Seé clause 1A.2 for mformatson to be supplled by the purchaser for stub ends

Drilling

All bolt holes shall be drilled and shall be equally spaced on the pitch circle diameter ‘K’
(see table 1.4).

Facings and surface fi nlsh

The outside diameters and bores of badung ﬂanges shall be machine finished and
edges shall have a radius of 3 mm in accordance with table 1.4. The face of the backing
flange to be in contact with the stub ends shall. be machined fiat.

Selection of test samples

Samples representing each lot of backing flanges shall be selected, and subjected to
testing, in accordance with the requirements of ASTM A105.




Composite weld neck flanges

1B.6 Marking

Backing flanges shall be clearly marked with round-nose steel stamps around the rim.
Backing flanges shall be clearly marked as follows:

(a) Purchase Order Number (PO).

(b) The number of this section (EEMUA Publication No. 145: 1987: section 18).
{c) Size: inches and millimetres.

(d) The nominal pressure rating: Class 150,

{e) Material designation: A105 (ASTM A105) see table 1.6.2.

(fl  Batch traceability number (BTN).

(g} Manufacturer’s name or trademark (MTM).

Examples of marking: i

PO 145/1B 107267 150 A105 BTN MTM.

1B.7 Inspection and testing
Backing flanges shall be dimensionally correct and be marked in accordance with this
section.

Backing flanges shall be visually examined for defects and irregularities in the
protective coat.

1B.8 Certification
Certificate(s) shall be supplied, either:

1B.8.1 a certificate of compliance which shall state that the backing flanges have been
manufactured in accordance with all the requirements of this section (EEMUA
Publication No. 145: 1887: section 1B) or:

18.8.2 a manufacturer's certificate which shall state that the backing flanges have been
manufactured in accordance with all the requirements of this section (EEMUA
Publication No. 145: 1987: section 1B) and:

(a) State the analysis of each heat used in the manufacture of each order (see clause
1B.5: selection of test samples).

(b) State the results of mechanical ‘tests performed on each heat used in‘thc
manufacture of each order (see clause 1B.5: selection of test samples).

1B.9 Témporary corrosion protection
e
Unless otherwise spacified by the purchaser flanges shall be protected against
corrosion during transit and:nmge according to the following procedure:
(a} blast clean to standard Sa2¥: as specified in Swedish Standard SIS 055 900.

(b) apply blast primer of zinc rich epoxy coating to a dry film thickness of 25-50um
immediately after blast cleaning. After blast priming the identification marking,
shall be repeated, as necessary, by painting in such colours as to be clearly visible.
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Composite weld neck ﬂanges

Table 1.2
Weld neck 90/10 CuNi stub ends:16 bar rating*

r 31 =—{—— Whare S1 is less than 3.rnm omit
bevel on weld preparation,

¥
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-

TEA B

i

|
n - Sty & k
Ll-—-—.l'ﬁi Ehad 15

for tolerances see table 1.5.1

Size : Tipa | Twe . :
n'mm « o4 - o5 -« !: h1 h2 n -3 h& min -~ | \
wie I,
m.

V3

1%08 UsE
1aa s 20 bar

%7 SEE TABLE v.3 i
2¥478 !
YK

Anos

(41 e n1 1618 | 18ATS 50 L] ] 1] 1 ] s 3.0 a0
a8 2ma e 222 2w 1] w02 L] 5 3 L1 40 [ %1
1267 267 0 | 370 57937 50 L ] 13 L1 45 60
pane [(wms | e |3 [am| = | W | w 7 s | w | ss| 7

Lawoee (38 | a0 [an |az:| w | w2 | m 7 | w| s]

19419 419 452 422 40417 L] L~ 3 P 7 B "% 70 s
8us72 | as72 | 530 |as0 [ears | s | w2 | 2 [T7 7 w | 80| ss
0500 [soa | e |en [as0s | s | w2 | w2 7 7 | = | as| 100
w10 |60 | ess | o3 [seas | e | am2 | e 3 7 | 2 | res | w2
mTN m L) T 7.5 0 L) L] k] 7 24 120 145
zm1a 3 505 | TBES 60 1% 205 ] 7 kL] 125 %0
3694 4 1000 222 8835 60 1 2 2 7 n 185 s

All dimansions in millimetres sxcep| where indiceted

* For weld-neck stub-ends operaling sl a maxd dusign p ol 20 bar at 3°C — see table 1.3
** Type “5" stub ends are not suitabla for walding with the backing Mlange in posilian on stub end
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Composite weld neck flanges

Table 1.3
Weld neck 90/10 CuNi stub ends 20 bar rating*

Where S1 is less than 3 mm omit
bevel on weld preparation.

Type

Sizs . S L s1
infman o o o6 a7 " X! n2 " ] B min s2
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138 38 ™ | @ 3303 | w0 s1 5 4 3 % 25 as
M h 1%4/44.5 445 80 465 | 3953 | @5 51 [ a 3 15 2.5 as
X ’[‘8 257 57 2 | 8 5216 | 45 64 6 L 3 15 25 as
e 2%76.1 %1 | 120 | 78 na| s [ 5 5 3 15 2s as
eas sas | 1m0 | 9 | saoe| s “| 7 5 3 15 2s | as
108 1 (1o | w2| s ] 7 5 3 15 30 40
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6158 159 m | wrs| s23m| w0 ] s s 5 1 is 45
. a8 . 213 wm brad !‘ll_!.'ll S0 o2 | ] s 15 45 60
107267 267 320 | 270 | 25593 | %0 127 9 5 5 15 55 70
123239 3239 | 0 | 327 | 30974 | %0 m| ., | 7 5 18 7.0 8S
wase | v | 40 |3 (00| s0o | w2 | n 7 | s | w | a0 | -0s
16419 09 a2 |42 | mas| w0 w2 | 2 7 7 "6 0 | s
18Ma57.2 4572 53 L] 43S % 52 12 ? 7 Ll l-S ne
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All dimensions in millimetres except where indicated

* For weld-nech stub-ends opersting st 8 maximum design pressure of 16 bas 31 75°C — see Lable 1.2
** Type "S° stub ends are nol suitable lor welding with the backing flange in position on stub end




Table 2.4.1

Tolerances: slip-on stub ends

E Symbol h a6 a1 a4 h2 i
i Flange size Length through Neack Inside Flange Flange
' in/mm stub end diameter diameter diameter thickness |
" up 1o and including +15 +05 +0.05 +1 +05 i
| 2%/76.1 -0 :
r =
. 3889 and %2 1 +0.05 *2 105 !
. 4nos -0 !
/.1 dimensions in millimetres except where indicated
Table 242
Tolerances: steel backing flanges
| Symbol ds b K d2
I
| Flange size Bore Outside | Thickness | Pitchcircle | Centro to Bolt

infmm diameter diameter centre of hole

bolt holes dia.

up 10 and including +1 +35 +09 +0.45 +05
| 3889 -0 -0 -0 -0
| 4nos +15 +35 +09 +0.45 +0.5
| -0 -0 -0 -0
All dimensions in millimetres except where indicated

21



Compaosite slip-on flanges

Table 2.5.1
Chemical composition and mechanical properties for wrought 90/10 copper-nickel slip-on stub-ends

Chemical composition: % Mechanical properties
- 5
Tensile 0.2% Proof Elongation Hardness
strength — Nfmm? stress % min WV,
Element min max min max Nmm?® min | on L=5.85V50 max
Copper Rem
Lead - 0.010 <L
ront 15 200
Nickel 10.00 11.00
Zinc _ - 0.20
Manganese 050 1.00 280 — 106 30 120
Sulphur -_ 0.020 .
Phosphorus - 0.020
Carbon — 0.050
Total impurities®
including those — 0.30
| in lighter type

T The minimum iron content has been selected to improve erosion resistance
* Impurities are elements other than copper (including sitver), iron, nickel fincluding cobalt) snd manganese.
** Determined on finished stub ends

Table 2.5.2
Chemical composition and mechanical properties for carbon steel backing flanges

Chemical requirements: as per ASTM A105 except that the carbon content
shall not exceed 0.22% (ladle) with a carbon equivalent of
C + Mn/6 = 0.42% maximum.

rmnam: Forged carbon steel to ASTM A105 (normalised).
{
i Mechanical properties shall be as stated in ASTM A105.

22



Composite weld neck flanges

Table 1.4
Weld neck backing flanges: Class 150*

porst p-tmons

<l 3 I
r=3 : J

for tolerances see table 1.5.2

— T >

Size D -bh - das K No of .
dmm in mm bolts

Va6 a9 " " 153 19 803 4 2
Y25 i " LS 158 .| s Y 3
30 108 w | w | s | mm| ma| o 3
1% 7 14 L 159 /o - E ] 4 3
1¥44.5 27 1 - 159 4 %4 K 3
57 182 18 ¥ 120 [+ 1208 4 3
2%/76.1 | e % 190 " 1287 4 3
4889 190 a_j 1 B 19.0 L] 524 4 3
anos 229 2¢ ¥ 19.0 3 190.5 . 3
159 7 b2 % 222 104 | 2413 8 4
[ 3ER 343 n % 22 228 | 2984 s 3
10267 408 1 54 773 | %20 | 2 s
123239 az a 1 %4 30 | a8 | w2 7
14368 5313 a % ms w4 | @82 | 7
16419 537 51 "% = @6 | sma | w6 7
180/457.2 &S 52 Ve ns 465 | s77m | % 7
20508 e | 8| m | ns| sw | eso| w ] 7
24610 812 n 1% 349 618 483 | 20 y
W71 927 " 1% 349 727 8640 ] 9
2813 1060 b 1% ant 829 greq | m 9
36914 168 106 1™ aa a 1086.0 2 9

All dimensions in millimetres excapt whaere indicated " ol
. Mmlmnﬂﬂhmlnmtiummww:

F-l‘umn-uﬂlﬂndl“mﬁnz
For 20 bar systems use with stub snds selected from 1abile 1.3




, Symbol
| Flange size

Wmm

| 1u457.2

“omposite weld neck flanges

‘able 1.5.1

‘olerances: weld neck stub ends

h2

infmm

Length through
stub end

short type
S

long type
L

Nock
dia

Inside
dia

Flange
dia

Flange
thicknes:

P to %25

over ¥J25
<p to 257
ST, =S —

2%/76.1

*15

16/413

wer 16419
4pto 369

+2

+2

£05

054

058

1

205

£1.0

*0.73

i3

0.2

+1.5

+3

+2

1

.ole 152

erances: backing fianges

,mbol

ds

Bore of
flange

Outside
dia of
flange

Thickness
of flange

Pitch circle
dia

Centre to
centre of
bolt holes

Bolt hole
dia

. to 3/88.9

+1
=0

+15

+35
-0

+5
-0

+2

*3

+045

+0.5

+5

V610
. to Binel.
L4994

+4
-0

+75

+1.4
-0

+10
-0

+0.7

+1
-0

saburiy et g unlesg gtherwise steied,



Composite weld neck flanges

Table 1.6.1

Chemical composition and mechanical properties for wrought 30/10 copper-nickel
weld-neck stub ends.

Chemical composition: % Mechanical properties

[ Tensile 0.2% Proof Elongation Hardness
| Element min max || strength — N'mm?® stress % min HVS
1 © min max N/mm? min | on L=5.65VS, max
I -
| Copper Rem
| Lead —_ 0.010
| lront 15 200

Nickel 100 11.0

Zinc -_— 0.20

Manganese 050 | 1.00 280 - 105 30 120%*
| Sulphur... — 0.020
| Phosphorus — 0.020
‘ Carbon - 0.050
| Total impurities®

including those —_— 0.30
| in lighter type
L

! The minimum iron content has been selected to improve erosion resistance
* Impurities are slements other than copper (including silver] iron, nickel (indluding cobalt] and manganese
** Determined on finished stub ends

Table 1.62

Chemical composition and mechanical properties for carbon steel backing flanges.

Material: forged carbon steel to ASTM A105
(normalised)

| Chemical requirements: as per ASTM A105 except that the carbon content shall
not exceed 0.22% (ladle) with a carbon equivalent of
C+ Mn/6 = 0.42% maximum.

| Mechanical properties shall be as stated in ASTM A105.
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Composite weld neck flanges

Table 1.6.1

Chemical composition and mechanical properties for wrought 90/10 copper-nickel
weld-neck stub ends.

Chemical composition: % Mechanical properties
Tensile 0.2% Proof Elongation Hardness
i Element min max || strength — N/mm? stress % min HVS
| * min max | N/mm? min | on L=5.65VS, max
Copper Rem
Lead — 0.010
. iront 1.5 2.00
Nickel 10.0 11.0
Zine — 0.20
Manganese 0.50 1.00 280 - 105 30 120%*
Sulphur— — 0.020
Phosphorus — 0.020
Carbon - 0.050
| Total impurities®
| including those -— 0.30
| in lighter type .
t
! The minimum iron content has been selected to improve erosion resistance

= lmﬁﬁsmﬁmnuotmmmmpwﬁmﬁmﬂvﬂlm,nmmmwm
** Determined on finished stub ends

Table 1.6.2

Chemical composition and mechanical properties for carbon steel backing flanges.

-

Material: forged carbon steel to ASTM A105
(normalised)

Chemical requirements: as per ASTM A105 except that the carbon content shall
not exceed 0.22% (ladle) with a carbon equivalent of
C + Mn/6 = 0.42% maximum.

L Mechanical properties shall be as stated in ASTM A105.

s p—
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SE )N TWO — COMPOSITE SLIP-ON FLANGES

2.1

Scope and design basis

Section 2 is divided into two sub-sections. Sub-section 2A gives details of the 30/10

copper nickel slip-on stub ends, whereas sub-section 2B gives details of the forged

carbon steel plate-type backing flanges.

The range of sizes covered for these composite slip-on flanges are % in16 mm -

4 in/108 mm.*

The thicknesses of the plate type backing flanges have been determined generaily in

accordance with the ASME Boiler and Pressure Vessel Code, Section Vill, Division 1 —

1983 Edition, Appendix 2, except that design stresses have been established in

accordance with ANSI B31.3 criteria.

The following design criteria were used:

(a) Drilling and outside diameter dimensions of flange sizes %2 in/16 mm — 4 iV
108 mm are in accordance with ANSI B16.5 and BS 1560.

(b) All calculations for backing flanges have been carried out using a design pressure
of 20 bar at 38°C.

{c) Backing flanges: ASTM A105 Forged carbon steel.

(d) Gaskets: 1.5 mm thick CAF (compressed asbestos fibre) inside boit circle.

{e)} Bolting: ASTM A193 B7.

Design stresses used in the calculations were as follows:

(i) Steel backing flanges: 160.7 NNmm?.

(i) Bolting: 172.4 NNmm?>.

Based on the results of the above calculations an attempt has been made 1o rationalise
%2 in/16 mm up to and including 1% in/44.5 mm backing flanges which utilise the same
bolting. The opportunity was taken therefore to use the same flange thickness,
(dimension “b”), determined for the largest of this size range and apply it to the smaiier
sizes, resulting in identical bolt lengths for all flanges in that range. This was considered
to be a practical and economical advantage.

It is important to note however, that the backing flanges for these composite slip-on
flanges have somewhat larger centre-hole diameters (dimension “dg”~) than those used
for the comresponding size of weld neck stub ends covered in section 1B of this
specification. Backing flanges to sections 1B and 2B therefore are not interchangeable.
Dimension “dg" for the two flange types is given in appendix B.

The dimensions of backing flanges are governed by the strength required to resist the
forces which may occur on bolting up. Therefore all flanges are suitable for a maximum
working préssure of 20 bar at 38°C.

This specification does not specify hydraulic test pressures for flanges or components,
details of which should be obtained from the appropriate application standards.

Pressure/temperature ratings
Pressure/temperature ratings are the maximum allowablé working pressures (MAWP)
at the temperatures shown in appendix C.

The temperature shown for a corresponding pressure ntlngsconadendlobeme
same as that of the contained fluid.

* For purposes of this specification inch dimensions are nominal and metric dimensions refer to

13




Composite slip-on flanges
2.3 Materials
231 Flanges

Stub ends detailed in sub-section 2A shall be manufactured in 90/10 Cu/Ni alloy UNS
7060X*, the composition and mechanical properties of which are specified in table
2.5.1.

Backing flanges detailed in sub-section 2B shall be manufactured from the material
specified in table 2.5.2. Alternative steels may be used for the backing flanges provided
that they have mechanical properties equal to or better than those specified in ASTM
A105 (normalised) and are acceptable to the purchaser.

232 Gaskets

The gaskets normally used with flanges to this specification are those made from
compressed asbestos fibre (CAF) or equivalent. The gaskets shall not be graphited.
Alternatively neoprene type gaskets with a minimum Shore hardness of not less than
75 may be used located within the bolt circle.

Note: Gaskets shall not be used when mating with elastomer/rubber faced flanges.

233 Bolting (stud bolts)

Bolting for flanges to this specification shall be selected from ASTM A193-87 and
ASTM A194-2H and should be suitably protected from corrosion.

SUB-SECTION 2A — SLIP-ON STUB ENDS

2A1 Manufacture
Stub ends shall be manufactured by one or more of the following processes:
{a) Mot forging.
{b) Cold forging followed by annealing.
(c) Friction welded from wrought materials in accordance with the requirements of
BS 6223.

(d) Other methods of manufacture shall be as agreed between the purchaser and the
manufacturer. 9

2A.2 Information to be supplied by the purchaser

The following shall be specified by the purchaser on the order (for stub ends):

(a) The title and number of this specification [EEMUA Publication 145: 1987: section
2A). ™

(b) Size: inches and millimetres.

(¢) Whether certificates of compliance or manufacturer’s certificates are required (see
clause 2A_B).

{d) Whether it is his intention to inspect the material at the supplier's works (see
addendum).

(e} Whether the individual cast analyses are required to be supplied (see addendum).

(f) Whether any additional identification marking other than that specified herein is
required. X

See clause 2B.2 for information to be supplied by the purchaser for backing flanges.

* Alloy UNS 7060X is a modified form of the following national designated alloys — UNS 70600,
BS CN 102 and DIN 2.0872.

14



2A81

Composite slip-on flanges

Freedom from defects

The stub ends shall be visibly clean, smooth and free from defects greater than 0.5 mm
in depth, irregularities, scale or deposits.

Joint facings and surface finish

All stub end jointing surfaces shall be machine finished and when compared with visual
or tactile means with reference specimens, they shall comply with the values shown in
table 2.1.

It is not intended that instrument measurements be taken on the faces themselves and
the Ry and R; values relate to the reference specimens.

Table 2.1
Surface finish (Slip-on stub ends)

“Method of Ra* Rz*
Machining um pm

.

Turning 3.2 125 125 50

Note: The term “turning” includes any method
of machining producing concentric or
spiral grooves.

Selection of test samples

For stub ends produced by hot forging or cold forging followed by annealing, samples

for determination of mechanical properties shall be selected in accordance with clause

9.2 of BS 2872: 1969, the mechanical properties so determined shall comply with the

requirements of table 2.5.1 of this section.

Samples shall be selected from each cast for chemical analysis and shall comply with

the requirements of table 2.5.1 of this section.

For stub ends produced by friction welding using seamless tube and hot rolled or cold

rolled and annealed sheet or plate, samples shall be selected as follows:

(a) Seamless tube in accordance with clause 1.6 of EEMUA Publication No. 144: 1987:
section 1. The mechanical properties of the finished components shall comply
with the requirements of table 2.5.1 of this section.

(b) Sheet/plate in accordance with clause 11 of BS 2870: 1980 or clause 1.8 of BS
2875: 1969. The analysis and mechanical properties of each sheet or plate used to
produce the stub ends shall comply with the requirements of table 2.5.1 of this
section. :

Marking

All stub ends 2 in/57 mm and larger shall be clearly and permanently marked by means
of a vibratory etching tool or electrochemical etching as follows_:

{a) Purchase order number (PO).
(b) The number of this section (EEMUA Publication No. 145: 1987: section 2A).

* Ra and Rz are defined in BS 1134
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~nposite slip-on flanges

(c) Size: inches and millimetres.

(d) The nominal pressure rating 20 bar.

(e) Material designation UNS 7060X.

(f) Batch traceability number (BTN).

(g) Manufacturer's name or trademark (MTM).

Examples of marking:
PO 145/2 2/57 20 7060X BTN MTM.

Notes: (i)} Stamping with metallic stamps is not permitted.
(ii) Marking shall not be on the gasket contact surfaces.

2 Stub ends in sizes 1%2 in/44.5 mm and smaller where it is not practical to app !y the ful
requirements of 2A.6.1 shall be marked as follows:

~(a) Size: inches and millimetres.
(b) Nominal pressure rating: 20 bar.
(¢} . Material designation UNS 7060X.
(d) Batch traceability number (BTN).
{e) Manufacturer’'s name or trademark (MTM).

The remainder of the marking requirements shall be applied to indestructible-type
labels securely attached to the component. The labels shall be clearly and permanently
marked.

s Inspection and testing

This section does not make provision for routine pressure testing of stub ends. They

shall, however, be dimensionally correct and be marked in accordance with this
section. All stub ends shall be capable of withstanding without leakage or signs ol
distress a hydraulic pressure as follows:

20 bar rated flanges, test pressure = 30 bar.

.B Certification
Certificate(s) shall be supplizd, either:

8.1 A certificate of compliar.ce which shall state that the stub ends have been
manufactured in accordarce with all the requlremants of this section (EEMUA
Publication No. 145: 1987: section 2A) or: ¥

3.2 A manufacturer's certificzte which shall state that the stub ends have been

manufactured in accordan:e with all the requirements of this -section (EEMUA

Publication No. 145: 1987: szction 2A) and:

(a) State the actual composition limits determined for each of the elements
designated in table 2.5.1 of each of the casts used in the manufacture of each
batch as defined in cla se 9.2 of BS 2872: 1969.

In the case of stub ends procuced by friction welding state the actual composition limits

determined for each of the <lements separately designated in table 275.1 of the casts

used for producing the seanriess tube and for the sheet/plate used in each batch of stub

ends in accordance with 2A.1.(c).
Note: Individual cast analyses shall be retained by the manufacturer (see addendum).

{*)  Siate the results of mec 1anical tests performed on each batch (see clausc 2A.5 —-
:tion of test sample ).

16
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Composite slip-on flange:

SUB-SECTION 2B — SLIP-ON BACKING FLANGES

2B.1 Manufacture

Backing flanges shall be of forged carbon steel to ASTM A105 (normalised) except that
the carbon content and the carbon equivalent shall not exceed the values given in tabie
25.2.

2B2 Information to be supplied by the purchaser
The fallowing shall be specified by the purchaser on the order (for backing flanges):

{a) The title and number of this section (EEMUA Publication No. 145: 1987: Section
28B).

(b) Size: inches and millimetres.

(c) Pressure rating: Class 150.

(d) Whether it is his intention to inspect the material at the supplier's works (see
addendum).

(e) Whether manufacturer’s certificates are required (see clause 2B.B).

(f) Whether any additional identification marking other than that specified herein is
required.

(gl Whethes any temporary or permanent corrosion protection is required other than
as specified in clause 2B.9.
See clause 2A.2 for information to be supplied by the purchaser for stub ends.

2B.3 Drilling

All bolt holes shall be drilled and shall be equally spaced on the pitch circle diameter K
(see table 2.3).

‘. 28B4 Facings and surface finish

The outside diameters and bores of backing flanges shall be machine finished and
edges shall have a radius of 3 mm in accordance with table 2.3. The face of the backing
flange to be in contact with the stub ends shall be machined flat.

2BS Selection of test samples

Samples representing each lot of backing flanges shall be selected and subjected to
testing in accordance with the requirements of ASTM A105.

2B.6 Marking

i Backing flanges shall be clearly marked with round-nose steel stamps around the rim.
Backing flanges shall be clearly marked as follows: -

(a) Purchase Order Number (PO).

(b) The number of this section (EEMUA Publication No. 145: 1987: Section 2B).

(c) Size: inches and millimetres.

(d) The nominal pressure rating: Class 150. *

(e} Material designation: A105 (ASTM A105) see table 2.5.2.

|. (f} Batch traceability number (BTN),

! (g) Manufacturer’s name or trademark (MTM).

! Examples of marking:
|

1

PO 14528 2/57 150 A105 BTN MTM.

17
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2B.7

2B.8.1

’B.8.2

~omposite slip-on flanges

Inspection and testing
Backing flanges shall be dimensionally correct and be marked in accordance with this
section.

Backing flanges shall be visually examined for defects and irregularities in (i
protective coating.

Certification
Certificate(s) shall be supplied, either:

A certificate of compliance which shall state that the backing flanges have been
manufactured in accordance with all the requirements of this section (EEMUA
Publication No. 145: 1987: section 2B) or: ;

A manufacturer's certificate which shall state that the backing flanges have be¢

manufsctured in accordance with all the requirements of this section (EENM!

Publication No: 145: 1987: section 2B} and:

(a) State the analysis of each cast used in the manufacture of each order {see clav .«
2B.5 — selection of test samples).

(b) State the results of mechanical tests performed on each cast used in i/«
manufacture of each order (see clause 2B.5 — selection of test samples).

Temporary corrosion protection

Unless otherwise specified by the purchaser flanges shall be protected against
corrosion during transit and storage according to the follpwmg procedure:

(a) blast clean to standard Sa2'z as specified in Swedish Standard SIS 055 900.

(b) apply blast primer of zinc rich epoxy coating to a dry film thickness of 25-50um
immediately after blast cleaning. After blast priming the identification marking
shall be repeated, as necessary, by painting in such colours as to be clearly visible.

18
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Composite slip-on flanges

Table 2.2
Slip-on 90/10 CuNi stub ends 20 bar rating*

d6
lﬂ—d1—ﬂ
B +

\A | __Llﬂ

i -

for tolerances see Table 2.4.1
for pressure/temperature ratings — see appendix C

| e .
? infmm d1 o6 de h1 |
| %16 16.07 2 40 16 7 |
| Yu/25 25.08 31 53 16
: 130 30.08 36 60 18
" 1%/38 38.10 a5 70 18
f 1%/445 44.60 51 80 19
‘ 2157 57.23 67 39 19
2V4/76.1 76.33 87 120 19
889 89.18 100 130 21
' anos 108.38 120 158 23
| |
i All dimensions in millimetres except where indicated
/ * These stub ends are for use in both 16 bar and 20 bar systems
19
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_omposite slip-on flanges

Table 2.3

Steel backing flanges for use with 90/10 CuNi slip-on stub-ends: Class 150*.

P Pl % f
r ' ' I b
r=3 v

— * K —» J
D
for tolerances see table 2.4.2
for pressure/temperature ratings — see appendix C
Size b dz No of
.infrnm D min infmm d5 K bolts
Va6 89 14 W16.9 23 60.3 N
Y25 98 14 %159 33 698 =
1730 108 14 5W/15.9 38 794 4
1v4/38 17 14 /159 a7 B89 B
1%4/44.5 127 14 9/15.9 53 98.4 4
57 152 18 ¥419.0 69 |- 1206 4
2%/76.1 178 18 ¥J19.0 89 139.7 4
3/88.9 190 19 ¥J19.0 103 1524 3
4108 229 24 ¥/19.0 1&3 190.5 B

All dimensions in millimetres except where indicated

* These backing flanges are for use in both 16 bar and 20 barsya‘cms'




'_ Solid weld neck flanges

i

SECTION THREE — SOUID 90/10 COPPER NICKEL WELD NECK FLANGES

31 Scope and design basis
Section 3 gives details of solid 90/10 copper nickel weld neck flanges.
The range of sizes covered for these flanges is 2 in/16 mm - 36 in/914 mm. *

The thicknesses of these weld neck flanges have been determined generally in
accordance with the ASME Boiler and Pressure Vessel Code, Section VIll, Division 1,
1983 Edition, Appendix 2.
The following design criteria were used:
~ {a) Drilling and outside diameter dimensions of flange sizes % iV/16 mm - 24 i/
610 mm are in accordance with ANSI B16.5 and BS 1560, whereas the larger sizes,
28 i/711 mm - 36 in/914 mm are in accordance with MSS SP44.

{b) All calculations have been carried out using a design pressure of 20 bar at 38°C
which additionally verifies the flanges for 16 bar at 75°C. The only difference
between 16 bar and 20 bar flanges being the minimum bore and weld preparation

(c) Gaskets: 1.5 mm thick CAF (compressed asbestos fibre) inside bolt circle.

(d) Bolting: aluminium bronze, ASTM B150 (alloy UNS C83000).

Design stresses used were as follows:

(i) Flanges: 68.6 N/mm?.

(i) Bolting: 172.4 N/'mm? up to 1 in size.

155.17 N/mm? over 1 in size.

The major differences from ANSI B16.5 and BS 1560 flanges are the length through
hub, the thickness of flange and in some cases changes in the hub geometry to satisfy
the design criteria, and permit the use of ring spanners.

This specification does not specify hydraulic test pressures for flanges or components,
details of which should be obtained from the appropriate application standards.

32 Pressure/temperature ratings

Pressureftemperature ratings are the maximum allowable working pressures (MAWP)
at the temperatures shown in appendix C.

If a flange rated at 16 bar is to be connected to a flange rated at 20 bar then that flanged
joint shall be rated at 16 bar (see tables 3.2 and 3.3).

. The temperature shown for a corresponding pressure rating is considered to be the
same as that of the contained fluid.

33 Materials

331 Flanges. e |
Flanges detailed in this section shall be manufactured in 9010 CuNi alloy
UNS 7060X**, the composition and mechanical properties of which are specified in
table 3.5.

* For purposes of this specification inch dimensions are nominal and metric dimensions refer to
specified outside diameters. :

** Alloy UNS 7060X is 8 modified form of the following national designated alloys — UNS
70600, BS CN 102 and DIN 2.0872.
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solid weld neck flanges

.32

Gaskets

The gaskets normally used with flanges to this section are those made fron
compressed asbestos fibre (CAF) or equivalent. The gaskets shall not be graphited.
Alternatively neoprene type gaskets with a minimum Shore hardness of not less than
75 may be used.

In order to ensure adequate seating, irrespective of materials, the gaskeis shall Le
located within the bolt circle.

Note: Gaskets should not be used when mating with elastomer/rubber fac._ - flange

Bolting
Suitable material for bolting (stud bolts) for flanges to this section is alumin ..
alloy to ASTM B150 alloy UNS C63000.

Other suitable copper alloy bolting materials may be used providing i1,
comparable corrosion resisting properties and are compatible with the parent ilan_ ¢
material. In addition, the mechanical properties of the alternative material shall L.~
equal to or greater than those of ASTM B150 alloy UNS C63000.

noro

Manufacture
Solid weld neck flanges shall be manufactured by hot forging or cold forging fuliow
by annealing. Other methods of manufacture shall be as agreed between purchascr

z2nd manufacturer.

.nformation to be supplied by the purchaser
" he following shall be specified by the purchaser on the order:

3) The title and number of this section (EEMUA Publication No. 145: 1987 : section 2
:u) Size: inches and millimetres. /

c) The pressure rating: 16 bar or 20 bar, see tables 3.2 and 3.3 and Appendix C.
(d) Whether it is his intention to inspect the material at the suppliers works (s

addendum).
Whether manufacturer’s cenrtificates are required (see clause 3.11).

Whether individual cast analyses are required to be supplied (see addendum).
Whether any additional identification marking other than that specified herein is

required.

(e)
{f)
(g)

F:.edom from defects
Flanges shall be visibly cleanund&eefrmdefoctsgreatermanOSmm in depth,
irregularities, scale or deposits.

Joint facings and surface finish

All flange jointing faces shall be machine finished and when compared by visual or

tactile means with reference specimens they shall comply with the values shown in
<
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Solid weld neck flanges

Itis not intended that instrument measurements be taken on the faces themselves and
the /i, and R, values relate to the reference specimens.

Table 3.1

Surface finish (solid weld neck flanges) B Shecd Flnadk ., -
Method of Ra* Rz*
machining pm Hm

min | max min max

Turning 3.2 125 12.5 50

Note: The term ‘mminh" includes any method
of machining producing concentric or
spiral grooves.

* Ra and Rz are defined in BS 1134

Selection of test samples

For solid weld neck flanges produced by hot forging or cold forging followed by
annealing, samples for determination of mechanical properties shall be selected in
accordance with Clause 9.2 of BS 2872: 1969. The mechanical properties so determined
shall comply with the requirements of table 3.5 of this section.

Samples shall be selected from each cast for chemical analysis and shall comply with
the requirements of table 3.5 of this section.

Marking

2.9.1 All flanges 2 in/57 mm and above shall be individually clearly and permanently marked
by means of a vibratory etching tool or electrochemical etching as follows:

(a) Purchase order number (PO).
(b) The number of this section (EEMUA Publication No. 145: 1987: section 3).
(c} Size: inches and millimetres.
& {d) The nominal pressure rating: 16 bar or 20 bar.
(e} Material designation — UNS 7060X.**
(f)  Batch traceability number (BTN).
(g) Manufacturer’'s name or trademark {(MTM).

Examples of marking:
PO145/3 2/57 20 7060X BTN MTM. —~
Notes: (i) Stamping with metallic stamps is not permitted.

(ii) Marking shall not be on the gasket contact surfaces.

Flanges in sizes 12 in/44.5 mm and smaller where it is not practical to apply the full
requirements of 3.9.1 shall be marked as follows:

(a) Size: inches and millimetres.
(b) Nominal pressure rating 16 or 20 bar.

** Alloy UNS 7060X is a modified form of the following national designated alloys —UNS 70600,
8S CN 102 and DIN 2.0872.
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310

2112

{c} Material designation UNS 7060X.

{d) Batch traceability number (BTN).

{e) Manufacturer's name or trademarx (MTM).

The remainder of the marking requirements shall be applied to indestructible type
labels securely attached to the component. The labels shall be clearly and permanently

Inspection and testing
This section does not make routine provision for pressure testing of flanges.
They shall, however, be dimensionally correct and be marked in accordance with this
section. All flanges shall be capable of withstanding without Ieak.geor signs of distress
a hydraulic pressure as follows:

16 bar rated flanges, test pressure = 24 bar.

20 bar rated flanges, test pressure = 30 bar.

Certification

Cenrtificate(s) shall be supplied, either:
A certificate of compliance which shall state that the flanges have been manufactured
in accordance with all the requirements of this section (EEMUA Publication No. 145
1987: section 3) or:

A manufacturer’s certificate which shall state that the flanges have been manufactured
in accordance with all the requirements of this section (EEMUA Publication No. 145:

1987: section 3) and:

{a) State the actual compositional limits determined for each of the elements
designated in table 3.5 of the casts used in the manufacture of each batch.

Note: Individual cast analyses shall be retained by the manufacturer (see

addendum).
State the results of mechanical tests performed on each batch (see clause 3.8:

(b)
selection of test samples).



Solid weld neck flanges

Table 3.2
Solid 90/10 CuNi weld neck flanges: 16 bar

p—-u

m
€
L]
kg
for tolerances — see Table 3.4
for pressureftemperature ratings see appendix C

1
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Table 3.3
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Table 3.4

Tolerances: solid 90/10 CuNi weld neck flanges

Solid weld neck flanges

Symbol ar 1] ' m & K @
Flange Outside (+14] Length Thickness Puch Centre Boh
sire dia of af through of cirche o hole
iniram flange hub tiange Hange dha cantre i

of bolt

holes
up 1o Vel25 =044
v 35
up to b it 2058 0 -0
2587

+as5
-0
%D
=058 ——— «a3
£t L 2 -0
L3 =15
anoa =amn 048
[ S ] =012
[ Tr4t A =030 218
10267 +040 +5
-0
12132329 *0.55
L. +3
147368 =0.70
16:419 =080 23 32 +14 1
-0 -0
184457 2 =5 07
wp 15 B wnct =15 &
M0
b2 YA
woto b na =15 +75
s -0
AR JeTRABONS o TulTEI el sl ot el S
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Solid weld neck flanges

Table 3.5
Chemical composition and mechanical properties for solid wrought 90/10 CuNi weld neck flanges

—*

Chermucal composibon: % 1 Mechancal properties
' ' Tenside 0.2% Prool Elongaton Hardness
' strength — Nimm? stress % min MV,
: Elermnent min max min max Nmm* min | on L=5.65VSo max
| Hem o
i Lead -
'ﬁ ont 15 200
Mokl o vt
i p — bt :
' 0s0 ;.'go m0 — 08 30 120°*
; . = 0.020
Carbon - 0.0%0
Total wmpurws®
ncluding those - 03
n lghter type

- —

1 The minimum won content has been selected to improve erosion resistance.
* Impuntes are sements othes than copper (INCiucing uiver) ron nckel (inchsding cobalt] and manganese
** Determuened or hnaned flarges
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Solid slip-on flanges

SECTION FOUR — SOLID 90/10 COPPER NICKEL SLIP-ON FLANGES

41

A
.

1.3.1

4.3.2

Scope and design basis

This section 4 gives details of solid 90/10 copper nickel slip-on flanges.
The range of sizes covered for these flanges is ¥z in/16 mm — 4 in/108 mm.*

The thicknesses of these slip-on flanges have been determined generally in accordance

with the ASME Boiler and Pressure Vessel Code, Section VI, Division 1, 1983 Edition,

appendix 2.

The following design criteria were used:

(a) Drilling and outside diameter dimensions of flange sizes Y2 in/16 mm — 4 in/
108 mm are in accordance with ANSI B16.5 and BS 1560.

(b) All calculations have been carried out using a design pressure of 20 bar at 358°C.

(c) Gaskets: 1.5 mm thick CAF (compressed asbestos fibre) inside bolt circle.

(d) Bolting: aluminium bronze ASTM B150 (alloy UNS C63000).

Design stresses used in the calculations were as follows:

(i) flanges: 68.6 N/mm?.

(ii) bolting: 172.4 N/mm?>.

For solid slip-on flanges, in sizes greater than 4 in/108 mm, preliminary calculations

have indicated that the solid weld neck flange design covered in section 3 of this

specification is more economical and lighter in weight. For the included sizes of solid

slip-on flanges (%2 in/16 mm — 4 in/108 mm) in order to maintain consistency between

the weld-neck and slip-on types, the flange thicknesses and hub diameters are the same
for both types.

This specification does not specify hydraulic test pressures for flanges or components,
details of which should be obtained from the appropriate application standards.

Pressure/temperature ratings

The‘pressureftemperature ratings are the maximum allowable working pressures
(MAWP) at the temperatures shown in appendix C.

The temperature shown for a corresponding pressure rating is considered to be the
same as that of the contained fluid.

Materials

Flanges

Flanges. detailed in this specification shall be manufactured in 90/10 CuNi alloy
UNS 7060X,** the composition and mechanical properties of which are specified in
table 4.4.

Gaskets

The gaskets normally used with flanges to this section are those made from
compressed asbestos fibre (CAF) or equivalent. The gaskets shall not be graphited.

Alternatively neoprene type gaskets with a minimum Shore hardness of not less than
75 may be used.

*  For purposes of this specification inch dimensions are nominal and metric dimensians refer to

specified outside diameters.
** Alloy UNS 7060X is a modified form of the following national designated alloys — UNS

70600, BS CN 102 and DIN 2.0872.
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Solid slip-on flanges

4.3.3

14

46

4.7

In order to ensure adequate seating irrespective of the material, the gaskets shall be
located within the bolt circle.

Note: Gaskets should not be used when mating with elastomer/rubber faced flanges.
Bolting

Suitable material for bolting (stud bolts) for flanges to this section is aluminium bronze
to ASTM B150 alloy UNS C63000.

Other suitable copper alloy bolting materials may be used providing they have
comparable corrosion resisting properties and are compatible with the parent flange
material. In addition the mechanical properties of the alternative material shall be equal
to or greater than those of ASTM B150 alloy UNS C63000.

Manufacture

Solid slip-on flanges shall be manufactured by hot forging or cold forging followed by
annealing. Other methods of manufacture shall be as agreed between purchaser and
manufacturer.

Information to be supplied by the purchaser

The following shall be specified by the purchaser on the order:

(a) The title and number of this section (EEMUA Publication No. 145: 1987: section 4.
(b) Size: inches and millimetres.

{c) Whether it is his intention to inspect the material at the supplier's works (see
addendum).

({d) Whether manufacturer's certificates are required (see clause 4.11).

(e) Whether individual cast analyses are required to be supplied (see addendum).

()  Whether any additional identifying marking other than that specified herein is
required.

Freedom from defects

Flanges shall be visibly clean and free from defects greater than 0.5 mm in depth,
irregularities, scale or deposits.

Joint facings and surface finish

All flange jointing faces shall be machine finished and when compared by visual or
tactile means with reference specimens they shall comply with the values shown in
table 4.1.

It is not intended that instrument measurements be taken on the faces themselves and
the R, and R, values relate to the reference specimens.

Table 4.1

Surface finish (solid slip-on flanges)
Method of Ra* Rz*
machining um pm

min max min max

Turning 3.2 125 | 125 50

Note: The term “turning” includes any method
of machining producing concentric or
spiral grooves.

* Ha and Rz are defined in BS 1134




Solid skip-on flanges

s

4.3 Selection of test samples

For solid slip-on flanges produced by hot forging or cold forging followed by annealing
samples for determination of mechanical properties shall be selected in accordance
with clause 9.2 of BS 2872: 1969. The mechanical properties so determined shall
comply with the requirements of table 4.4 of this section.

Samples shall be selected from each cast for chemical analysis and shall comply with
the requirements of table 4.4 of this section.

Marking
All flanges 2 in/55 mm and above shall be individually clearly and permanently marked
by means of a vibratory etching tool or electro-chemical etching as follows:
(a) Purchase order number (PO).
(b} The number of this section (EEMUA Publication No. 145; 1987: section 4).
(c} Size: inches and millimetres.
“ (d) The nominal pressure rating 20 bar.
= (e} Material designation: UNS 7060X.
(f) Batch traceability number (BTN).
{g) Manufacturer's name or trade mark (MTM).

Examples of marking:
PO 145/4 2/57 20 7060X BTN MTM.

Notes: (i) Stamping with metallic stamps is not permitted.
(i) Marking shall not be on the gasket contact surface.

2 Flanges in sizes 1Y2 in/44.5 mm and smaller where it is not practical to apply the full
requirements of 4.9.1 shall be marked as follows:

(a) Size: inches and millimetres.

(b} Nominal pressure rating 20 bar.

(c) Material designation UNS 7060X.
{(d) Batch traceability number (BTN).
{e) Manufacturer's name or trademark.

The remainder of the marking requirements shall be applied to indestructible type
labels securely attached to the component. The labels shall be permanently marked.

L&

Inspection and testing

This section does not make routine provision for pressure testing of flanges. They shall,
however, be dimensionally correct and be marked in accardance with this section. All
flanges shall be capable of withstanding without leakage or signs of distress a hydraulic
pressure as follows:

20 bar rated flanges, test pressure = 30 bar.

1 Certification
Certificate(s) shall be supplied, either:

1.1 A certificate of compliance which shall state that the flanges have been manufactured
in accordance with all the requirements of this section (EEMUA Publication No. 145:

1987: section 4) or:

R -
¥
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Solid slip-on flanges

4.11.2 A manufacturer’s certificate which shall state that the flanges have been manufactured
in accordance with all the requirements of this section (EEMUA Publication No. 145:
1987: section 4) and:

r (a) State the actual compositional limits determined for each of the elements
: designated in table 4.4 of the casts used in the manufacture of each batch.

Note: Individual cast analyses shall be retained by the manufacturer (see
addendum).

(b) State the results of mechanical tests performed on each batch (see clause 4.8:
selection of test samples).

T T ST e
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for tolerances — see Table 4.3
for pressure/temperature ratings: see appendix C

Drilling
Outside Duarmetor Drameter
dameter | Thickness Bore Crarmeter Length of of Drameter
Sun of of of of hrough bolt No. of boilt of
Lo flange flange flange hub hub Radius circle bohs holas boits
in mm in
D b d3 dé M r K - d2 -
——— L\
Y "% 89 14 16.07 n 2 - 4 803 4 159 ]
N b = 16 25.08 n F 4 - a8 4 115 »
.
] 0 w0e . 16. 30.08 o 4 4 4 a4 159 Y
I’ E 7 17 3810 51 26 ] . 888 4 1539 Y
—
1Va 445 7 . 20 - 44,60 61 28 6 984 a 159 e ]
57 152 . 25 - 57.23 ) ] 6 1206 4* 19.0 “a
% ™ 178 . i 733 n ] . 1387 4 180 L]
3 a9 1m0 7 |e ws M ] 1524 4 190 L]
4 08 s riy 10838 135 40 8 1905 8 %0 %

The caiculations for the above flanges are in accordance with the design criteria given in clause 4.1 which indicate thet in flange sizes above 4 in/108 mm
the »o:d weld-neck design is more economical and lighter than its solid slip-on counterpart and for this reason have been omitted from this section.

It shouid be noled that afthough these flanges are flat faced inside bolt circle gaskets shall be used and special care should be taken to avoid
OV iy hiening the bolting.
All urnensions in milkmetres except where indicated.
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Solid slip-on flanges
Table 4.3
Tolerances: solid 90/10 CuNi slip-on flanges
Symbol D hi dé b a2 d3
Flaiige Outside Length Diameter Thickness Piich Centre to Bolt hole Bore of
size diarmeter through of hub of flange circle centre of diameter flange
infrnim ol flange diametar bolt holes
bt flange
wp 10 and +15 +0.05
’ -0 -0
ol L In 105
2V 781
— +2 +15 g
6.9 +5 +09
i 8 +0.45 t:.s
+1.0
- +01
-0
-~ 4

Al 2 mensions in millimetres except where indicated.
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-olid slip-on flanges
lable 4.4
hemical composition and mechanical properties for solid wrought 90/10 CuNi slip-on flanges
; Chemical composition: % Mechanical properties -
L
i Tenalle 0.2% FProof € Hardness
i strangth — Nmm’ suess % min HVS
| Elemant min max min max N/mm® min | on L=5.65VS0 max
|
Copper Flom
Lead -_— oo
. ront 15 0
| Nickel 10.00 1.0 :
Zinc — 0.20 .
| Manganese 0.50 1.00 280 - 105 30 120+
| Sulphvur - 0.020
{ Phosphorus — 0.020
| Carbon — 0.060
! _Toﬁl impurities*
| including those - 030
i in lighter type 5

| The minimum iron content has ceen selected to improve erusion resistance.

* impurities are slements other than copper (including silver), iron, nickel (including cobalt) and manganese.

-+ Determined on finished flanges.
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ADDENDUM
DISCRETIONARY CONTRACTUAL CLAUSES

INSPECTION

The purchaser shall notify the supplier when placing the order if it is his intention to
inspect the material at the supplier's works. The supplier shall afford the purchaser all
reasonable facilities to satisfy himself that the material is in accordance with this
specification. For this purpose the purchaser or his representative may, by prior
agreement, attend to inspect the material, welding procedures and welder
qualifications, radiographs and radiographic reports and associated documents and to
. tness tests being performed.

I he purchaser shall be at liberty to take additional samples and have them tested.

The results of such tests shall be communicated to the supplier if they are not in
sccordance. In addition, the purchaser shall also, if he so specifies, be at liberty to
i >ceive copies of the individual cast analysis used in the manufacture of each batch or
order.

FACILITIES FOR TESTING

For making tests on samples selected as specified in the governing material
specification, the supplier shall provide and prepare the necessary test pieces, and
supply labour and appliances for such testing as may be carried out on his premises in
sccordance with this specification. Unless otherwise agreed, material for testing shall
r2main the property of the supplier. Failing facilities at his own works for performing
line prescribed tests, the supplier shall make the necessary arrangements for
sorforming the tests elsewhere.

37
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Appendix A

~ENDIX A
List

of standards and codes referred to in this publication

‘»h Standards (BS)

BS 1134: 1972 Method for the assessment of surface texture.

8S 1560 (Part 2): 1970 Steel pipe flanges and flanged fittings.

BS 2870: 1980 Rolled copper and copper alloys: sheet, strip and foil.

8S 2872: 1969 Copper and copper alloys: Forging stock and forgings.

BS 2875: 1969 Copper and copper alloys: Plate.

BS 4882: 1973 Bolting for flanges and pressure containing purposes.

BS 6223: 1982 Specification for friction welding of butt joints in metals for high
duty applications.

- +1..an Standards (DIN)

DIN 86036 Lapped flanges and brazing collars for tubes of copper alloys, nominal
pressure 16.

OIN 86037 Lapped joint short stub-ends for tubes of copper alloys, nominal
pressures 10, 16 and 25.

. .ican Standards and Codes (ANSI/ASME/ASTM/MSS)

ANSI B16.5 Steel pipe flanges and flanged fittings.

ANSIVASME B31.3 Chemical plant and petroleum refinery piping.

ASME Boiler and Pressure Vessel Code, Section VI, Division 1, Appendix 2.

ASTM A105 Forgings, carbon steel, for piping components.

ASTM A193 Alloy steel and stainless steel bolting materials for high temperature
service.

ASTM A194 Carbon and alloy steel nuts for bolts for high pressure and high
temperature service.

ASTM B150 Specification for aluminium bronze rod, bar and shapes.

MSS SP43 Wrought stainless steel butt welding fittings.

/1SS SP44 Steel pipe line flanges.

_.iish Standards (SIS)

51S 055 900.
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APPENDIX B

Comparison of backing flanges for use with weld neck and slip-on stub ends.

{See clause 2.1 — Scope and design basis).

Comparison of the bore dimensions (dimension “d5”) of steel backing flanges for weld
neck type stub ends (EEMUA Publication 145: 1987: section 1B and slip-on type stub
ends (EEMUA Publication 145: 1987: section 2B).

size composite composite
weld neck type slip-on type*
(see table 1.4) (see table 2.3)
in/fmm d5 (mm) d5 (mm)
2116 19 23
Ya/25 28 33
© 130 33 38
1V4/38 a1 a7
14/44.5 48 53
2/57 62
24/76.1 81 89
3/88.9 94 103
4/108 113 123

* Backing flanges manufactured and intended for use with slip-on type stub ends to section 2 shall not be
used with weld neck stub ends 1o section 1.
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Publication No.
DRILLING FLUIDS

124

125

126

127

128

123

130

131

13

132

133

134

120

123

136

137

EEMUA Publications

EEMUA PUBLICATIONS

Drilling Fluid Materials — Salt Water Clay (1973)
(formarly OCMA Spec. No. DFCP 1)

Drilling Fluid Materials — Barytes (1978)
(formerly OCMA Spec. DFCP 3)

Drilling Fluid Materials — Bentonite (1977)
(formerly OCMA Spec. DFCP 4)

Drilling Fluid Materials — Starch (1980)
(formerly OCMA Spec. DFCP 5)
Carboxymethyicellulose

(formerly OCMA Spec. DFCP 7)

Drilling Fluid Materials — Tannin and Lignosulphonate

Drilling Fluid Materials — The use of lron-Based
Weighting Agents in Drilling Fluids (1977)
{formerly OCMA Information Bulletin No. 1)

ELECTRICAL

MﬂWﬂMWWﬂh

Electrical Engineering (1967)
(formerly EEUA Handbook No. 24)
Three-phase cage Induction Motors (Revised 1987)
(formerly OCMA Spec. ELEC 1)
Underground Armoured Cable Protected Against
Solvent Penetration and Corrosive Attack (Revised
1987) .

(formerly OCMA Spec. ELEC 4)

Power Transformers of the Oil Immersed Sealed Type
(1982)

(formerly OCMA Spec. ELEC 6)

INSTRUMENTATION AND CONTROL

Specification and Selection of Data Logging Equipment
(1968)

{formerly EEUA Handbook No. 28)

Installation of Instrumentation and Process Control
Systems (1973)

(1981 Reprint of EEUA Handbook No. 34)

Guide to the Engineering of Microprocessor-Based
Systems for Instrumentation and Control (1981)
{Reprint of EEUA Handbook No. 38) '

Pressure Gauges

(formerly OCMA Spec. INP 1)

Electrical Process Instrumentation for Use in Division 2
Areas (1982)

(formerly OCMA Spec. INP 2)

ISBN No.

0859310973

0859311023

0859311074

0859311120

085931 1171

0859311228

0859311279

0859311325

085931057 4

0859311376

0859311422

0859310485

0859310728

0859310922

0859310353

0859310582

0859310639




EEMUA Publications

Publication No.
INSTRUMENTATION AND CONTROL (continuation)
138 On-Line Analysers Part | (1974)
{formerly OCMA Spec. INP 3 Part I)
139 On-Line Analysers Part ll Viscometers (1979)
(formerly OCMA Spec. INP 3 Part Hi)
155 Poison Testing of Pellistors (1987)

MECHANICAL PLANT EQUIPMENT AND STRUCTURES
Machinery, Vesseis and Piping etc.

107 Mhhhﬂﬁmm
Operating in Hazardous Areas
(Reprint of OCMA Specification No. MEC-1)

12 Pipe Jointing Methods (1968) Addendum No. 1 Dec.
1982)

(formerly EEUA Handbook No. 23)

114 Electrically Driven Glandiess Pumps (1968)
(formerly Handbook EEUA No. 26)

115 Dynamic Sealing of Rotating and Reciprocating Shafts
{(197)

(formerly EEUA Handbook No. 27)

117 A Guide to the Selection of Rotodynamic Pumps
(formerly EEUA Handbook No. 30)

135 Heat Exchanger Tubes (1971)
(formerly OCMA Spec. HET 1)

143 Recommendations for Tube End Welding: Tubular Heat
Transfer Equipment. Part | — Ferrous Materials (1977)
(formerty OCMA Spec. TEW 1)

144 90/10 Copper Nickel Alloy Piping for Offshore
Applications. Tubes — Seamless and Welded (1987)

145 90/10 Copper Nickel Alloy Piping for Offshore
Applications. langes — Composite and Solid (1987)

146 90/10 Copper Nickel Alloy Piping for Offshore
Applications. Fittings (1987)

147 Recommendations for the Design and Construction of
Refrigerated Liquefied Gas Storage Tanks (1986)

149 Code of Practice for the Identification and checking of
MNCommeh
Process Plants =

150 Steel specification for Fixed Offshore Structures

15 Liquid Ring Vacuum Pumps and Compressors

153 EEMUA Supplement to ANSI/ASME B31-3 Chemical
Plant and Petroleum Refinery Piping including 1986
Addenda :

154 Recommendations for the Demolition of Storage Tanks

NOISE
104 Noise: A Guide to information required from Equipment

Vendors (1985)

085931068 X
0859310736

0858310590

0859310434

0859310523

0859310620

085931 067 1

0859310779
0859310531

0859310930

0859310981
0859311031
0859311082
085931 1139
0859311236
0859311287

0859311333
0859311430

085931054 X

085931040 X




B Publication No.

EEMUA Publications

NOISE (continuation)

106

140

141

142

General Specification for Silencers and Acoustic
Enclosures

(Reprint of OCMA Specification No. NWG-4 1979
edition)

Noise, Procedure Specification (1982)

{formerly OCMA Spec. NWG-1, Revision 2)

Guide’ to the Use of Noise Procedure Specification
(1980
{formerly OCMA Spec. NWG-3 Revision 2)

Acoustic Insulation of Pipes, Valves and Flanges (1982)
(formerly OCMA Spec. NWG-5)

PLASTIC MATERIALS

108

110

m

118

121

Cladding Materials for Industrial Buildings
{formerly EEUA Handbook No. 13)

Thermal Insulation of Industrial Buildings
(formerly EEUA Handbook No. 14)

Thermoplastics Pipework and Ducting in Unplasticised
Polyvinyl Chloride and Polythene (1965)
(formerly EEUA Handbook No. 20)

Chemical Resistant Materials, Part | (1965) and Part I
(1968)
(formerly EEUA Handbook No. 21)

The Use of Plastics Materials in Building (1973)
(formerly EEUA Handbook No. 31)

Thermal and Chemical Welding of Plastics Materials
(1976)
{formerly EEUA Handbook No. 35)

GENERAL

101
105

122

148

Lifting Points — A Design Guide (1984)

Factory Stairways, Ladders and Handrails
(Reprint of EEUA Handbook No. 7. Revised 1982)

Guide to User Needs for Technical Documentation
(Engineering) 1982
(formerly EEUA Handbook No. 36)

Reliability Specification

ISBN No.

0859310426

0859310787

0859310833

0859310884

0859310442

0859310450

0859310469

0859310477

0859310825

0859310302

085931037 X
0859310418

0859310361

085931 118X




