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ASME B16.47a-1998

Following approrval by e ASME BRI Comminee gnd ASME, and after public review, ASME BI6.47a
1998 was approvied by the American National Standsards Insrimite on February 20, 1998

Addenda te the 1994 Bditon of ASME B1047 are issued in the form of replacement pages. Revisions,
additians, and deletions are incorporated directly ince the affzcted pages. [ is advisable, however, wbia this
page, the Addenda tde and copyright pages, and all replaced pages be remined lor refemsnee.

SUMMARY OF CHAMGES

Tais is the first Addenda to be published to ASME E16.47-1996,

Replace or inscrt the pages Hsted. Changes given below ame identified on the pages by a margin note, (8),
placed next to the affecicd arca. The pages not listed are the reverse sides of the lizted pages and contain

na changes.

FPage Lercation

m Fomewori

wiy Commiites Raster
2 24

5 0 Tabls LA

11 Table 2-1.1

12 Tabie 2-1.2
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Change

in the last paraeraph, ASME address updsted
Updated

First scntcnee cormected by Ermata

(1) & 330 Gr. LF& €1, 1 added to material
setup 1.1

(2} A 2330 Cr. LF6 C1 2 added to material
aroup 1.2

(3} New matertal group 1,15 added

(1) A 35| Gr. CEEMM, A 351 Gr, CDaMCy,
& 35| Gr. CDAMWCuN, A LE2 Gr, F35,
and A 240 Gr. 332760 added to maerial
group 28

{11 A 350 Gr. LFé (1. 1 added

{2} Note (4} added

(3 Enleiss G last [om Glags lemperabres
corrested by Brrses

i1 A 330 G LE§ T, 2 added

(2] Note £3) added

(3] Warking peessure fow Class 75 ot 3C60°F
cozrectzd by Efrata to vead 85
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Fuge Locarion

20.: Table 2-1.15
iz Tahle X-2.7
5 Tahle >-2.8
1z Table 13

43 Table 14

H Table 15

3] Annex [

Bl Interpracations

SFECIAL NOTE:

Change
Ardad

Working pressurs [ Chags S00 al 3307F
comacted by Ermste v cead 520

A3 (. CESMM, A 351 Gr CDdbZ0, &
351 O CLAMWCON, A 182 O B335, and
A 240 Gr. 532700 adacd

Diepth o7 " in sketch eomeerad by Ermata
Teepeh o < in sheteh cocpecred by Emaly
Diepeh of & in skoich corracted by Erma
Addrosses of ASME and ASTM upilated
ARME address updated

The: Interpreicas w ASME B1517 are includid in chiz Addenda ge a separate section for the nsara
comveniznee. This secion, howover, 15 mat part of the Addenda o the edition.
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FOREWQRD

{This Fareword is nat parg of ASME B1E.17-1896.)

In Novemnber, 1980, o togh force waz appointed within Subcomtrates O of the Amcrican
National Standards (ANSI) B16 Commitiee to develop a standard for pipe Banges in size
NPS 26 through NPS 4B, Every atempl was made to standardize those dimensions that
exizsted within the industry for the matcrials covered by ANSI B16.5.

Prompred by suggeations received from commitiee members. e task force was sutherized
t increasc the mze range to NPS 80 The first drdl was developed in December 1982 1o
itclude Class 75 through Class 1500 for the size range NPS 26 through NPS 60, Flange
dimenzions were based un the Manufacturers Swndardization Society Standard Practice
(M35 3F) 44 flanges excepn for Class 75 flang2s which are ANSUAPT 605 Hanges.

At the request of the American Peirelewn Institute [AFD, flange dimendions in azcordance
with the AFT Standarc 605 were inchuded in the subsequent drafis, Class 1500 flanges wete
deleted dus 10 Jack of interest in nsing large sizc flanges in thal pressure—temperamre rating.

The API-605 Hanges for Classes 150 and 300 and for sizes NPS 36 and smaller For
classes higher than Class 300 ar¢ not compatible with the MS5 SP-44 flanges. Thus, the
M85 BP-44 fanges are designated as Series A flanges and the APL-605 flanges are designared
#s Series B flanges in this Standard. Materials covercd in this Stendard are as in ANSI
BLE.5 except nickel base alloys are excluded, Pressure—temperature ratings aTe in accordance
with ANSI BIg.S,

In 1362, American Mational Standands Committes B16 was reotzanized as the American
Society of Mechanical Enginesrs (ASME) B16 Committee operating under procedures
aceredited by AMSL Fellowing approval by the Standards Committee and ASME, approval
25 a Aperivan MNativodl Standard was given by ANSI on June 52, 19940

This 1946 Edition allows flanges marked with more than one mawsrial grale or specification,
tevises flange facing finish requirements, has revised pressure—temperature ratings for severzl
materia] groups. adds permissible flange facing imperfections, adds blind fiznzes for Seres
B [llamges. snd melhsdes several other revisions, Pollowing approval by the Standards
Commirtee and ASME, approval as an Ameénican Natonal Standard wus given by ANSI
on Cetober 3, 1996 with the pew desicnation ASME E16.47-1006,

Al requests for intérpretations or suggestions [or revisicns should be sent to the Admintstea-

tive Secretary E16, The American Society of Mechanical Engineers. Three Park Avenue,
MNew York, MYV 100165990,

it
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ASME B16 COMMITTEE {a)
Standardization of Valves, Flanges, Fittings, Gashets, and Valve
Actuators

(The follawing iz & roster of the Committes at the ¢ me of approval of this Standard.)

OFFICERS

W M. McLean, Clrair
R. A. Schmidt. Vice Chair
P& Reddington, Sacretary

COMMITTEE FERSONNEL

W. L. Batlig, Congullany, Loncon, Ohio

R. W. Bamas, Anric Entarprises, Elobteoke, Ontario, Canada

. R. Bradin, Fisher Contrals Imernatiomal, Inc., Marshalltown, lowa
. A Glark, Mibcc Int., Ekhart. ndiane

. E. Floran, Muellar Co., Decasur, lllinois

. K. Frikkksn, Monsante Co,. St Louis, Missouri

. Henrich, Minnagasze e, Golden Valley, Misnaseta

. . Inchy, Musller Refrigeration Preducis Co., Harteville, Tennesses

=3

“xmon

- B Jolly, ¥ogt Valve Co, Lovieville, Eentueky
L G, Knedit, Congultent, Willlamsport, Fenngylvania
. & Koester, The William Powsl Co., Cincinnati, Ohio
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. F. &troud, Ductile Iron Reswarch Association, Birmingham, Alabame
- D Wasicwh, ABS Amerigas, Houston, Toxaa
E. Whita, Fichard E. Whita & Sesociates, South 2and, ndians
. A, Williams, Sowthem Company Sarvicas, Birmingharn, Alzbarma
A, Willis, Dow Chemical Co., Freepor, Texes
« R Werley, Unicn Carhide Carp., Socth Chareston, Wesst Virginia

AEIFIERED

ST

=

PERSONNEL OF SUBCOMMITTEE © — STEEL FLANGES AND
FLANGED FITTINGS

b A. Frikken, Chair, Monsants Co., St Louig, Missouri

P. A Reddington, Seoretan. ASKIE Intemattonal, Mew York, Mow Yaork
Y. £. Bhasin, Sigmatech, Plusburgh, PEnnsylvania

5. 0. Conlee, Conguttant, St Loois, Migscur

W. €. Farrall, Jr., Congultant, Eirmingham, Alabama

M. L. Henderson, Coffer Corp., Housion, Texss
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R. Koestar, The William Powsl| Co.. Cinginnat, Ohio
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W. . McLean, Newco Valve Go, Palos Fark, |llinois
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ASME £16.475-1988

LARGE DIAMETER STEEL FLANGES

1 SCOPE

1.1 General

This Standard covers pressure—lemperalure ratings,
malerials, dimensions. tolerances, marking, and testing
for pipe flanges in sires NBS 26 throngh NPS &0 and
in ratings Classes 75, 150, 300, 400, 600, and S0
Flanges may be zast, forged. or plate {for blind flanges
cnly) materials, ag Jisted in Table 1A,

Requircments and recommendations regarding bolting
and gaskets are also included.

1.2 Flange Seripgs

This Standurd provides two series of flange dimen-
sions. Series A specifies flange dimensions for pencral
vse flanges Serles B ospecifies fiange dimensions for
compact flanges which, in general, have smaller halt
circle diameters than Series A flanges. These two series
of flanges arc not imterchangeable. The user should
recognize that some flangad valves, equipment bolted
between flanges, and flanged equipmenl may omly be
compatible with bole circle diamarer of one serics of
flanges.

1.3 References

1.2.1 Referenced Standards. Standards and spoc-
ifcations adopted by reference in rhizs Standard are
shown in Annex B, which 2 part of this Standard. Tt
is nat considored practical (o identify the specific editioo
- of each standard and spevification in the individual
references. Inswad, be specific edilion reference g
ideniified in Annex E, A Range manufactered in accord-
ance with ¢aclier cdidons of the referzoged swndards,
and in all other respects conforming to tus Standard,
will te considered W boc m conformance with this
Stamdard.

1.2.2 Codes and Regulations. A fange wsed
under the jurisdiztion ol (he ASME Boiler and Presaurs
Vessel Cade (ASME EPV Code), the ASME Code for
Pressure Piping, or 4 sevormmental regulation is subject
o any fimitadon of that code or tegulalion. This includes
any maximum empeatme limistion. rele governing
the wse of 4 matersal at low temperalane, or provizions
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for vperation at a pressums excecding the pressure—
rempealure ratings in chis Standard.

1.4 Applicable Ratings

The pressure—temperalure ratings in thiz Standard are
applicatde wpon (s publication to all flanges within its
seape which otherwize meet its requirements. For urused
flanges maintained in inventory, the mamafacturer of
the flange may cedily vonformance o this Rdifion,
provided he can demonstrate that all requirements of
this Edition have been met. Where such components
were installed In accordance with the pressure—tempera-
ture ratings of an zarler edition of this 5wndard, those
vatings are appliceble, except as may be governed by
the applicable code or regelation (scc para, 1.3.2)

1.5 User Accountability

Thiz Standard cites duties and responsibilities that
are to be asswmed by {he user in the areas of application,
installation, hydrosiatic 1estng, operation, and materiaf
selection.

1.6 Quality Systems

Monmandatory requirements relating to the pradust
manufacturer’s Quality Sysiem Program are described
in Annex B

2 PRESSURE-TEMPERATLRE RATINGS

2.1 Rating Baais

Ralings arc maximum abowable working gage pres-
surcs, at tho temperatuces shown in Table 2 for the
applicable material and rating, For intetmediate temnpera-
turcs, linear interpalalion is permitted. See Annex A for
methods of establishing prossure—temperature ratings.

22 Ratings of Flanged Joints

A flanged joint is composed of thres separae and
independent, although interrelated, compuments: the
Hanges, the gaskel, and the balting, which are assembled
Py yet anosher influence, the assembler. Proper controls
st be cxereised in the selection and spplication for
all these clements in grder W allain o juink which has
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scoeptable leak tightress. Saxecial techtigpes such as
controdled aolt tghtening may be necessary Woachisve
A L joinl imoservise,

Ealinys in this Siandard apply 1o laneed joimts which
vonlorm o the Lmitations on bolting in para. 5.5 and
on gaskets In para. 3.4, and which are made up m
accordancs with pood prastice Tor slimmnen and assen-
hlv. See als) para. 2.4, Tse of the mtngs Lor Danged
coints ned confonning o these limitstions s the sole
responsibility of the user. Hequirements for al:zoment
and ssscnbly of joints are mat 3iven an thes Suancard.

H the two Hanps: in 2 flanged joind de not hawe
the same pressure temperamiee catngs, the rotiog of
the joinl at any emperature §s the loweor of shs two
flange gatints @1 hal tempuralurs,

2.3 Rating Temparature

The wmperzmie shown for a coreespondiog messue
racing 15 the tempecaiur: ol the pressurs cunlaining
shell of the flange In weneral. (kIS empersune is the
st as Ml of the contained Joid. Tse of 8 pressure
rating comesponding to a tcmperature cther than thae
al the coniained fluid is the responsibality of the user,
subject o he tequiremares of the anplicablz code o=
regulation. For any tempesaturs Telow =20°F e rating
ghall be ne grealer than the raing shown for -20°F

2.4 Temperature Considerations

Application of the ratings in this Standasd o flazged
juints at both high and lew tcooperatures shal! take
mte consideraticn the cisk of leakage due w Corees
and moments develeped tn the connaeted piping or
gderipment. The follvwing provisions are intendad o
mitimize thise risds

2.4.1 High Temperature Service. At emper-
mres it the creeep ramge, pradua. relaxation of danges,
bolts, and faskels may prosressively reduce 2ol loads,
It may by meeessary o amangs {or perodic tightening
ol bolls to prevent leakage. Ininm subject o substantial
thermal gradicnts may Tequire che sansc ettention.

When uged abeve HWOPF. Clagses 75 and 130 Aangad
joines may develon leakage unless cale 1: taken to
avord immsing severs external deads aoddor severs
thermal gradiznis. Por other casses, sitodlar Consider-
atiom ghauld be given above T30°T,
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Sun Mar 3D DS:4D:00 7003 Engreers

(]

I ARGE DIAMFTER STFEL F2 AMBES

Z42 Low Temperature Service. Same of rhe
malerials Jsizd in the muing wbles onderes sulficienl
decreass In coughmess at low womperatures that they
cannod safcly sustain shock leadines, sadden chanees
of sitess o temporatane, ot hugh soess concontrations,

2.5 System Hydrostatic Test

Flargze] jeims may be subjeicel 1o svsiem hyvdrostagic
esls at @ pressure not o excced 1.3 tinies the 1O0°F
rating reunded off & tae aext higher 23 pe.

Testng at any aigher pressare is tha responsidilicy
of the wer, suhiesr to the requarements of the appheabbe
codde or repulativn.

26 Weiding Neck Flanges

Ralinps for carbon steel oylindrically bored weiding
ncck Janges covered by his Standacd zee based opon
their hubs at the welding eod haviag a thickness at
least eyl fy Ihar ealoalated lor pipe having 0000 ki
spocilied minimem yicld sweng:h. The ratings also
apply to such fanpes vsed with components of uiequal
strength and unequal wa:l thickness when the attachment
welds s made ir aceordanze with tha applicahle zoda
or reguladon. Sea Figs. 3, 6, and 7.

27 Multiple Material Grades

Mulerinle for Tanges may meat the equicmenis fer
more than onc specifeation or rrade of 4 speozAcation
listed i Table 1a. Ly that cvent, the pressure=temera-
fwe fahines for any of these specilicabons. or grades
may e csed wovided thar the marking i5 in aceordancs
with pata. 5. 1.20d)

3 SIZE

3.1 Nominal Size

The sire af & Aange covered by this Sardard 15 s
forninal pipe siwe (MPS) The diamenr of & el iy s
notninal size. Use af aominal indicates that the stated
size of dimension is only for designalion, not measure-
ment. The acmal dimensior may or mey noo be the
nerinal sizc and i3 gabjecr to astabished tolaransas.

4 MARKING

4.1 General

Except a5 medificd herein, flanges shall be marked
as required in S5 S5P25
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T.6.2 Center-to-center of adiacent botbt holes, 0.035 in.

7.6.3 Bccentriciy between balt mircle dlameter and
machincd facing diameters, 006 Do

3 TEST

2.1 Flange Testing

Flanges are nol required to ne hydrestancally tosted.
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AEME B8 47a-1908 LARGE DIAMETEY STEEL FLANGES
(a) TABLE 14 LIST OF MATERIAL SPECIFICATIONS
Press ure— Apphicable ASTH Specifications’
Matarial MWominak Temparzture
Graup Dresigmation Rating Tebia Forgings Castings Piatas
1.1 C-5i 11 A£108 A 216 Gr. WEH A SIS CrIC
C-Mn-5i A 350 Gr. LRz AB1E G, 70
ALITCL
C-MIn-5i- A 350 G LRE C1LY
1.2 C—-Mn-5Si 2112 A 216 Gr. WEC
A 362 L. LEE
C=hn-5i-v B30 G, JFSCLE
2N # 352 Gr. LC2 AZOZEr B
AaNi A 350 Gr. F3 A 352 Gr, LC3 AMIGrE
1.2 C-5i 2-1.3 A 352 Gr. LCE A BIS Cr. BS
C-Mdn-5i A B8 Cr, B
Mai A MOEGr A
3N A3 Er D
1.4 C-5- -1 & B15 Cr. GO
C—MIn-5i A350 Gr. K1 G A B8 Cr. BO
1.5 C-laRn 1.5 A 13r Gr. 71 A 217 Growi A 204 Cr. &
© 4 352 Gr LE A204 CEr B
]
1.7 £-lsMa 217 i A 204 Er. C
Tl —aMa A 122 G5r. 72
Mi-Ya -1k A ER T
EA B A | U ©oA 7 Growen
1.9 TCr-aMa 2-1.9 & ER Gr T2 L5 _f
1L oA 21T GrOWOR
115 Er-1Mo-5i & 182 Gr. F11 G 2 A 387 Gr. T EL 2
1140 24 Cr-1o 2-1.1C AE2 Gr F22 003 | AT G- WS : A 387 Gr. 22 01.2
113 5Cr=/sMa 2-1.19 A 152 Gr. F5
A 182 Gr, Foa
Falica T W rpm Bty ; A AT Ge R
1.14 50 1Mo £1.13 4182 G A21F G 012
1.5 ACr-1 M- 2.1.15 . & 1E? Gr, PO A MT G, C124 | A 23T Ge. Ot CL?
2.1 TELr—2Mi 221 & 182 Gr. F2H A 35 Gre CF2 A A GF. H0d
' A 152 Ga, F204H A 251 G, CF2 & 240 Cir. 304H
2.2 16Cr—12Ni-2ho 222 ' A 182 Gr. FT16 A3 G CRIM & 240 Gr. N8
| & 182 Gr. F316H A 81 Gr, CFam A 240 Gr. J16H
1RCr—13Ni-3Mo ! A FQ Gr. 317
19Cr=10Ni-IMa A 251 Gr. CGEM
23 TBCr—8Ni 223 & 182 Gr. F204L A 240 Gy, 30l
16Cr=12Ni-2Me A& 182 Gr, F316L A 240 Gr, 3160
|
2.4 1BCr—10NiI-Ti i 224 © A 182 Gr F3 A 240 Gr. 320
: & 18E Gr, F321H A 240 Gr. 321H
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TABLE 1A LIST OF MATERIAL SPECIFICATIONS (CONTDY

DLE16U29 2ubk N

ASME B16.47a-108%

Preggure- Appleable ASTM Spacifications’
Materinl MNerninal Temperature
Group Crsignation Rating Table Forgings Lastings Flates
25 1BCr—10M =Tk 236 AB2 Gr, FI47 A 351 Sr. CFBC A 240 Br. 347
A 182 Gr, FA4TH A 240 Gr, 347H
A 1BE Gr, FA4B A 240 Gr. 344
A 182 Gr, F34EH A 20 Gr. 348H
2.6 ISCr-1ZNi 2-26 A 351 Gr. CHA
A 351 Gr. CHIO
2ACr=12Mi A 240 Gr. 3045
& 240 Gr, 20%H
7 250200 -7 A 182 Gr, F310 A 357 Gr. CEKM A 240 Gr. 2108
A 240 Gr, 210H
&8 20T -1 8MEEMa Z-28 A 182 Gr. P A 351 Gr. CK3MCul A 240 [Gr, 537254
22Cr-ENI-3Mo-N A 182 Gr. F51 A 240 Gr. S31BOZ
20— Mi-dho-N ' A1EZ Gr. FE2 A 240 Gr, 532750
AL 1M Moo=V A 351 G, CEEMN
250 —ENi—2Mo—3Cu £ 35T Gr. CD4MCy
250 =7 Mi=3.5M oWl . A 351 Gr. COZMWCUN
250 7 Mi=3.5M oM=L i A 182 Gr FES A 240 Gro 532760
MOTE:

Nt ASME Baiter and Prezaure Vagse| Code, Section B mateciale, which plse mest the reguiremants of the fisted ASTW specifica-
fiong, may 430 be usad.
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TABLE 1B LIST OF BOLTING SPECIFICATIONS

Applicable ASTM Specifications!!
Botting Matetials!

High Strength {2] Intermechate Strength (31 Low Strength 4]
Spec.-Gr. Matas Spec-Gr. HNotes Spec.-Gr. Mo b
A 122-B7 .. A 193-35 o A183-HE T 15,
A 195-BG . A 193-85 i A 1E3-EEC L 15,

A TAZ-BEX . A 193-BEM 1 1 IR,
A ZMGLT 16 A 103-BTM . BO1E3-0B1 O 1G]
A J2C-LTA 1=}
A32C-L7H L] A1B3EE T2 7l A 193-B=A IS}
£ 320-L G ] A 183-B30 L. 2 o A 195-BECA
& 320-L43 L] A 193-BEM L1 2 bral A 193-BaiA o
A 193-BET CIL 2 el A 193-EEA 15|
& B4R .-
A 3B4-ED .- AJHBELL 2 (2 A 307-B 181
A AP0-RAG CIL 7 [
A Hdd-B21 e & 3RI-EBF LI 2 (¥ A 320-B8 CL1 151
A Bd0-B22 Co A 320.E&M C1 2 [ & 3M-BAC G o 151
& BD-E23 - A F-BET L 2 7 B 320-B8M CI. 1 5]
A BAQ-BI4 o ©OAI20-BET CI 1 (5]
A 445 18]
LA 453851 110
A AG3-EED $ 100

GEMERAL MOTE:
Balting meteripd shall not b2 Jsed beyond termparature lmits spacified in the gowerming code.

NOTES:

(1) Rapair welding nf bolting materiab is prohisited

[2] These bolting materials may e used with alk isled materizls and gaskars.

[31 These bulling materials may be used with all ligted materals ane caskets, provided 3z has
been verfied thet o gealed jaint can be maistained usdsr rated wiocking pressuie amd
18T paratiEre.

1] These bolting materlals may be used with all listed meterials but are ited 1o Class 150
el Coass 300 fointe. See para. 5.4.7 for recommended gzsket practice.

5] Thiz augtenitic sta mless maleral hes bean carbide eclution treated busg Fot straim hardence,
Use A 18 nuts of corrsspoencing materlal.

5] Thas ferrit ¢ material is intended for low temperatare serviee, Llse & 194 Gr. 4 or Gr. 7 nuss.

171 This austenitiz stz nless matesial has been carbide scluticn treatad ard smaln handensed,
Use A 134 nuis of carrespanding material.

W3 This eashon steel fastesdr shal- not be usec adova d00°F or belgw ~20°F, See also Nule
141, Bolte with drilted or undarsized heads shall not be used.

% Acceptable auts fo* use with quenched end tempered salts are A 1894 Gr. 2 and &Gr. 2H.
Kechanical property requirements 1or studs tkal. be the same az thosa for oo,

113 This sowucial alley ie intended tor high temperaturg service with austcoftic stainless ateel.
(11t ASME Beiler and Presauna yeesel Code. Sectan || materials, whizh @ 50 meet the regu -
mehts of the isted ASTM specilications, may also be used.
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JABLES 2 PRESSURE-TEMPERATURE RATINGS FOR GROUPS 1.1

AEME B16 47a-1998

THAQUGH 2.8 MATERJALS
TABLE 21,1 RATINGS FOR GROUP 1.1 MATERIALS
Nomiral
Dazignation Forgings Castings Flates
-5 A 105 17) A 218 Gr. WCE [ A SBTE Ge. 701
C-hdn-5i A ZED Gr. LF2 [1) ASTE G M M112)
A BEF G113
S A 3B0 Gr, LFG CL 1 141
HOTES:

111 Upon prelonged exposure to temprrrtures shawe BODEE, the carbide phaze of stesl may e

eomweitsd 1o graphita. Permissible, ut no: racommend ed for praltnged use above BNCF,
121 Mot to be used aver 85(0°F,

13] Mot to be uzed gver THF,
4] Mot to e uked aver SHIF,

WORKING PRESSLIRES BY CLASSES, psig

Ciags Temp., *F 75 150 Fin ] 400 2] w0
~26 1 10 140 285 | 740 Bt 1886 2220
2 130 260 G7h G 1360 2025
300 15 230 655 §75 1315 1970
400 100 200 ms | 848 1276 1908
500 85 170 BOP . BOC 1200 1795
B0 70 140 80 . 7a0 1095 1640
850 80 125 525 715 1975 1610
700 10 535 710 1085 1800

750 85 505 670 1010 =510
=] 8 10 £50 825 1235
850 65 210 355 535 Bos
=0 50 1M 230 345 815
50 15 105 140 205 210
1000 20 50 70 106 155
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ASME E16.47a-10%8 LastCE DIAMOTLR STEEL FLAMGES
(a) TABLE 2-1.2 RATINGS FOR GROUP 1.2 MATERIALS
Nominal '
Desiynation | Fuargirigs Custinge Platesx
C-Mn-3i A 216 Gr WCT ()
A 352 G LCC 02y
C-%n-5i-4 A LG G T FR
Gz {3t
2ahi TOAREY Grlgy AL GBI
FANI A 3ED Gr. _F3 : A 352 Gr, Le3 A0 Gr E1)
MUOTES:

111 Uzon prolengsd expagure 1o tTemperatures abowe 300°F, the caraide phase of stzel mey be
converted to graphite. Permissible, but not recomamendsd for proloieged use abkaove 800°F.

121 Mot to be used over BEG°F.

13| hioT to he uaad owver SO0%F.

WORKING FRESSURES EY CLASSES, psig

Claze Tamp., °F Fil 150 : 200 400 G o0
=Mt MO 146 20 F6L0 1000 1500 2250
HID 120 260 : A0 1000 1800 , 2250
00 1B Jal i a0 90 1455 : Z2HIE
L it 200 s S0 1417 2115
Si4] ah 170 i FE5 1339 1945
B0 FH 144 S BUE 1210 1E1%
5O Ed 1258 540 TR 1175 1765
FLI] e 1110 570 1G5 1133 1705
750 . 95 505 570 1618 1510
806 . 20 410 BE0 ! g2 1235
ER( . 2] 270D 355 E3C ane
e Ve ] 170 | 30 45 515
a6G - 25 ins 144 rlalss 0
1A 20 = Fill 105 155

12
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LARGE DIAMETER STEEL FLANGES
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ATSME B18.47a-1398

TABLE 2-1.15 RATINGS FOR GROUP 1.15 MATERIALS
MNomina!
Deaianation Forging= Gastings Flataa
Lol | LTS A 182 Gr P AT Gr D28 AZB7Or. 8 ClL 2

WORKING PRESSURES BY CLASSES, psig

Class Temp., 'F L 16 b 400 &) 900

=201 130 45 280 50 1000 154040 2250
200 130 260 =0 1040 16040 2250
kLl 118 20 50 570 1458 2185
a0o 160 200 TOB il 1410 2115
g00 85 170 L) iz 1230 19895

oD L 139 605 a0 1210 1815
650 &0 126 540 VRS 1775 1765

T 1 LT 755 3% 1705
s 25 530 o 1065 1545
B0 &a 510 &7E ims 1525

B L a8 £E0 ars 1460
200 =1 450 - BOD L] 1360
o5 o8 335 B15 s 1180
1000 20 368 485 725 1080
106D Elz) 480 720 1980
1100 kLol 440 85 ol
1160 225 295 45 &0
1240 145 190 290 £30

201
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LARGE DIAMETER STEEL FLANGES
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TABLEZ-2.7 RATINGS FOR GROUP 2,7 MATERIALS

AZME B1E.47a-1050

Momiral
Designation Forgings Cagtitgs Flates
25Cr-20N7 ACIBE Gro F310 111 (3 A J5T Gr. CK20 (1} A 240 Gr, 3105 (102NT)
A 240 Gr. 310H
NOTES:

111 At temperansss over 1000°F, use anly when the carben content is 0.04% or higher.

i3] For temperatures abewva 1000°F, use anly it the meterial is heat treated by heating it o a
temperature of at least 1900°F and quenching In water or repidly cooling by other means.

131 Service temprratures of 1060'F and abewva shoubd be used only when assurance is pravided

that grain gize is aot finer than 45T 6.

WOHKING PRESSURES BY CLASSES, peig

(ess Temp., *F 75 150 300 400 BOO 900

20 100 130 260 670 B9E 1348 235
200 115 225 805 B0 1218 1220
300 110 220 571 780 1140 1705
400 100 200 595 715 1970 1805
B0 g5 170 505 675 015 1520
600 70 149 a8 540 960 1440
650 60 125 470 626 535 1405
700 110 a5 610 810 1370
750 % 250 500 S0 1345
20D 50 435 58} 875 1310
850 i az% 570 865 1286
900 50 420 5% 835 1255
860 15 e 515 775 1160
1400 20 346 4B i) 1030
1050 338 450 570 010
1100 260 3495 520 780
1150 1M 250 475 BE5
1200 135 185 276 10
12560 106 13k 205 ag
1300 75 100 150 225
1360 50 80 115 175
1£00 45 &0 0 135
1260 35 45 65 100
1800 25 35 = 75
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AZME BIEATa-1988

TABLE 2-28 RATINGS FOR GROUF 2.3 MATERIALS

LeRGE DIAMETER STEEL FLANGES

Nominal
Deaighatian Fargings Castings Flate=
Z0Cr—18M -EMa A R Gr. Fag A 351 G CK3MCUM & 240 Gr. 531264
22Cr-ENI-3Mo-N ATB2 G FET 1 A 240 Gr. S3180% 111
ASCr=Th -4 A182 Gr. re2 11 & 240 Gr. 332760111

24Cr—10Mi—aRo-y

ZECr-SM -2 o=a0y

PRCFINEAAMA W )

25Cr- TN~ 35Mo-N-Cu-W | 4 182 &r,

rhE

(A 351 Gr. CEHMI (1)
A 36t Gr. COAMCu (1)

& 351 Gr. COIRIWLIUN 41]

A 240 Gr. S2XFEC 1M

NIFTE:

11: Th's stecl may bocome brittle after aervice armoderately elevaies temperatures. Mot to be

uzedd cwar BOLF,

WORKING PRESSURES BY CLASSES, psig

Class Tamp., *F 75 50 ! 00 400 600 00
=20 1o 1K) 145 790 750 1000 1800 2550
20D 130 260 720 DEQ 1440 pa Tl
300 115 230 665 a6 1430 1495
400 100 200 1B B0 1220 1845
502 85 170 578 770 1150 1730
G600 Fiy 140 L) 740 115 1670
£53 80 125 L2 725 1104 1650
709 M 541t 723 L] 1625
750 ; ! 95 520 1 1088 1586
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LARGE DIAMETER STEEL FLANGES AZME B1£.472-1998

T
N
s
A

¥

£t

il
i

2\
JL\\&

TABLE 12 DIMENEIONS OF CLASS 300 SERIES B FLANGESY®

1, 2 T | 4 5 6 7 8 a | 1 | n 12 13
Thicknes= &f
Q. Aenge, Min.” | Length | Diam. | Huob Raised Drilling Fllnt
of Throwgh | of ° Dlam?®| Face Padius
Kominel | Flangs | WNF | BInd | Hub | Hue®  Top | Diam. | Dism. | Mo.of j Diam. | Diem, | pgin.
Pipe of Baht | Bokt | of Bokt | of
Sitn [ G G ¥ Xk A R Clrcla | Holes | Hole Eolt r-
b 8492 | 350 | 350 559 1 oree | 2872 | 2no0 i mver | gz 1.38 14 | 0B
i 36,25 B0 1 360 588 2375 | 2819 | L0 3375 a6 1.38 1% 056
30 zoon | 368 | 289 622 | 3200 | 3025 | 3326 | 2625 | 36 1.50 1% | 056
37 41,80 L 1] 4.06 E.82 24400 | 3225 35640 38.50 an 1.82 1% G2
. | 4362 406 408 551 36,12 34325 ErE-| .62 o3| 1.82 1% os2
% 4512 | 4p6 | 408 | 712 | 3s0c | 3625 | o798 | aszma 3z 0 175 1 18 | o2
a8 4372 | 436 | 438 0 756 | e0o0 | 3825 a17s | adem 3w/ . 175 1%, 052
19 5012 | 458 | 4E6 781 | 4200 | an2s . azEm | 4sse | a0 175 | 1% | U.e2
42 5250 | 469 | a8 : B08 | 4400 | 4231 | 4600 | 4500 36 188 ¥ | ez
44 EAE0 | 500 | 5.00 ! B4 1 4BI9 | 4437 | 4800 | 5100 | a0 188 | 1% | oE
45 Y60 506 B2 i 3 4B38 [ 4831 S0.00 53.75 36 2. 1% Q.62
48 BFa.54 506 531 381 a0 38,31 B2.28 5676 a0 200 1% 0.E2
-] 51.50 B4 550 .25 a2.33 50.31 % R 5175 dd 2.00 1% 0.62
62 B350 | 582 { 56Q 2,56 B444 | 5231 | SE25 5975 43 200 "y | D82
54 6528 | 5.3% | sas 544 | 5650 ! 5431 | sems | 8212 | 4% 200 | 1% | B&2
56 B350 | 606 | 613 | W56 | 5881 | 5631 [ 8056 | 6500 | 36 238 | 2% | ues
68 T84 | BOE | 638 | 1081 - 60 | 5821 | 6238 | 6744 | 40 238 | 2% | oss
L2 | Tisa 554 .56 10,69 . 622 | 8021 B5.00 50,44 40 238 24 0. G&

Wotes fafiow Tahle 15)

41
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AZME B16.LTa 198 LARGCE DIAMETER STZEL FLAMGES

G

=
N2 Z 3
4 7m

Y
=
h

My

X
1a} TAELE 13 DIMENSIONS OF CLASS 400 SERIES B FLANGES™ 512
1 2 a | 4 5 6 7 8 s | 1w I n 12 13
Thickness of '
oo Aange, Min.? | Length | Riam, | Hub | Raised Eirilling ! Fillat
] of Threugh of ~ Diam?| Fece Radius
Nominzl | Fange | WNF | Bfind | Hus Hub®  Top | DHam, ~ Dism. | Mo of | Dim. | Diam. | min
Pipe 1 of Bakt Bolt | of Bok of [—
Elze . DO C & ¥ X A R Circls Huoles Hole EoH n
26 350 | 2s0 | 2so 5.E8 274% ¢ 2800 | PEAD | 3075 28 1.54 £ L.
28 . 3B 178 375 625 : 2912 28.00 L0060 23 Fel 1.6 i L5
a0 I IS ¢ 4.00 4,00 K] 31,25 30,00 3228 2525 2B 1.62 i L.a0
32 4075 426 4 424 7.00 3385 | 32 34,34 KA1 2B 1.75 ‘7 1.50
:': 1
T 4275 4™ 4738 LR 35,38 2400 | zeED 3960 12 1,78 '3 0.e4
A6 d5. 50 A EH 4,64 TR 37.50 Je.00 =R F2 42.00 b 1.82 13 0.E6
40
dz
a4
¥
44
50
5E
B4 i
56 '
et
. ! : :
& T AT A e

[Mtotas folfow Table 15,
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LARGE PIAMETER STEEL FLAMNGES

Y

W,

i
B

e

1%
«

f

|-—.4

2y

AZME B16.475-1008

X =
TABLE 14 DIMENSIONS OF CLASS 500 SERIES B FLANGES-61°
1 I EE 2 5 § 7 § g | 10 | n 12 13
‘ Thickness of
Q.D. ; Flage Min | Length | Diam. | Huk | Reised Driliing i Fibbert
of Through of Dism.? | Face Radlus

Nomined | Bangs | WHNF | Bind | Hub Hub® | Top | Diam. | Ddém. | No.of | Dism. | Diam, | pin.

Fips of Bty | Boh | of Bolt | of

8ize o G c Y X A R Circls | Holss | Hole Bt F

26 ShM0 | 438 | 43 712 2750 | z600 | 2mGZ | 3175 28 175 1% 150

28 2760 | aEg | 458 750 2uE2 | 2000 | 3088 | 34400 26 188 1 0.50

20 4325 | 484 | 500 8.0 3175 | =000 | a3z | 365 28 2.00 1% .50

32 4275 | sa2 | 5 250 3388 | oo | 3/ | 387 28 21z 2 o508

<7 475 | 556 | 562 . 519 | 3600 | 3400 | 3750 | 4180 24 238 | 0B

36 4775 | 535 | 544 9,56 B2 | GO0 . 3475 43,50 & 238 Ty 0.56

34

)

4z

A4

EL

44

50

52

54

5 i

L

60 ! ’

‘Neotes foulaw Tablz 75)
&5
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ASME B16.474-1833 LAAGE DIAMETER STEEL FLAMGES

A
=

T
-
|

)

_— X
{a} TABLE 19 DIMENSIONS OF CLASS 900 SERIES B FLAMNGES™ 6. 1?
1 z 3 | 4 5 6 | 7 E ;8 | w [ m 12 13
Thicknazs of . '
0. o Flange, Win." | Length | Diem.  Huhb Ralsad - Drilling Fillet
. of Through of - Diem.?] Face ] Radiuz
Maminal | Flange | WNF | Blind Hub Hub® | Tep | Diam. Disen | Moo of | DHam. | Siam. | pgn
Fipe ol Eclt Balt of Balt of  [—
Size o & [ ¥ X A R Circle | Holes Hate Bolt n
L A0, 2% 521 €_08 10.18 BE2E [ 26,00 | 3000 3550 20 ZED pra P 044
itz 2350 bH1 H.56 128 | M52 | 2200 3225 3825 20 288 28y fs0
20 4550 | B12 | 683 11.38 23.50 | 2002 | 3450 ap?s 20 | oga 5 4.50
' !
22 a7 | ;| 73 1Mas | 1676 | aran | assn | a4z 0 312 f 3 .50
; .
34 51.7% | &75 | 7.65 1256 | 3783 | 3400 | seo0 | 4550 20 3.38 34 0.55
35 5300 | &4 | 794 1251 A0 | 3600 | snE0 | 4725 4 302 4 0,56
B
At
43
44
48
48
50
!
8l
¥4 1
5
5E
iin)

(Notes follow on next pags}
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EARGE DIAMETER STEEL FLANGES ASME B16.47- 1986

[a] ASME The American Sccisty of Mechanical Engineers
Three Park Avenue, Mow Yok, New Tack 10016-5900
ASME Order Departmert
&2 Lawr Drive, Box 2300, Fairfleld, Mew lereay 07007-2300
fal  ASTM American Society for Testing and Materials
100 Barr Harbor Dirive, West Conshohocken, Paansylvania 10428 205¢
M3E

Manofacturers Standardization Sociely of the Valve & Bittings Intostoy
127 Pagk Strest, BE., Yienna, Virzinia 22180

50 documents are available from ANSL Publicalions appearing abave which have been approved as American
Mational Standards may also ke obined Irom ANSI

ANEI Atnerican MNational Standards Tastitute, Inc.
11 West £2nd 56, Mew Yok New Yaork 10036

-

Copyright by the <RSOCDDODES>A Americon Soriely OF Mechomicl Engh
Sin Mar 3D DS:4D:D1 7003 Engreers



ETD-ASHE Blb.47A-ENGL 1998 B 07559670 OCbl&uyl A3 HNE

INTERPRETATIONS TO ASME B16.47 ta)

[These interprelalions ara not part af ASME B16.47-1996 and are inzluded far information only, Thess interp ratations
appy to the 1988 and earlisr aditions and the requirements citad may ba different in thig Edition, Therefore, seme
repies may ng; be walid in regand 1w this Edtion.)

INTROGUCTION

At & gervice to persons who use the BLE standards, the B16 Committes renders intcrpretations of
the requirements wpon request. The procedure for requesting an imierpretation is described in the
following paragraphs.

The interpratations include all repiies which have been approved by the B16 Main Counnilies in
respomse W inguitics concerning interpretation of this Standard.

An interpretation apphes either o the Editon and Addends in effect on the date of issusnce of the

imerprotation or the Edition and Addenda staied in the imerpretation, Subseguent revisions to this
Standard may sepersede the interpretation.

PROCEDURE FOR REQUESTING INTERPRETATIDNS

On request, the B16 Commuttee will render an interpretution of any requirement of this Standand,
Interpretalions can only be tendered in response 10 a4 writlen request, which should be addreszed to;

Secretary, B16 Main Coronilie:

The American Socizty of Mechanical Engincers
Three Park Avenue

MNew Yoik, 397 10016390

The: request for interpretation should be elear md unambiguous. It is foriher recomimended that Lhe
inquirer submit his request using the [llowing format:

{al] Swffect. Clte Lhe applicable paragraph numbens) andfor Zive a concise desoription of the subjact

(&) Question.  Phrase the question as a request for an imerpretation of 3 specific requirement suizanle
fer general understanding and ose, nof s 2 request for an approval of a proprieary design ot situation,
The mwpiimer may also include any plans or drawings which are necessary 1o explain Lhe guestion;
hewever, they shoold ot contain proprislary names of information.

Eequests which ate not in this [urmal may be rewriten in chis format pricr 10 being answersd,
which may inadvertently changc the original intent of the request.

ASME procedures prowvide far reconsideration of an interpretation when or it additional information
is availahle which the inguire belizves might affect the imberprelation. Further. persons apsrieved hy
an intetpretation may appeal to the cognizant ASME commilies or subcommittee. ASME does not
Mapprove,” “vertily,” “rate,” or “endorse” anyv item, eonstruction, proprictary davice, ot activity.

1
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B18.47 Int=rpratations Mo, 2 |
INTERPRETATIONS NO. 2

Replies to Technical Inquiries Issued from January 1, 1986 Through Decembear 31, 1997

Interpretation: 2-1

Suhjact: Seties A Flanges
Diage Izsmed: Apnl 30, 1997
Fils: Bl&-96-013

Question: Aceording 10 ASME BE6.47- 1950, may Series A Mangzs be manufactored and used for all
materials listed iy Table 1AT

Raply: Yei, within the restriction of General Note (B) of Table 1A,

65
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Date &t lssdancs: January 21, 1997

The 1986 edition of this Standard is being issued with an autornatic addenda
subscription service, The use of an addenda allows revisions mace in rasponses
to public reviewy comments of comimittes actions to be published a8 necessany;
revlsions published in addenda will become effective & months after the Dale
of Issuance of the zddenda. The next edition of this Standard is scheduled for
publication in 2001.

ASME issues wrilten replies Lo inquiries concerming intergretations of technical
aapacts of this Standard. The intarpratations will be included with the above
addanda service, Interpretations are not part of the addenda to the Standard.

ASME i the registered tradermak of The Amerlcan Soclety of Meghanical £nginaera.

This coda ar standard was daveloped under procedurss acorsdilad as ineeling the criteria Tor
Ameclzan Natlonal Standards. The Consanaua Carnmmittes that approved the code ar standard ves
balanced to assure 1hat individuals from sompetent gaad concerned int2rests have had an
oppertunlty to particlpate, The proposed code or sterdard was made evaiiabla far public revise
and comment which provides an opportunkty for addifional pukdle input from industry, academia,
regulatary agancias, and the public-at-langs.

ASME does not epprove.” “rate,” or “endarsa™ any itam, const-uction, proprietary device, or
aclivily.

ASME doen nor lake any poziicn with regpact b the valiolty of any parent rights assened in
connection with any items mentionsd in this document, and doaa not undarteke to inaurec anpons
utilizing & stanclard againsl liability for infimgemant o any apphcable Latters Patent, no- aggurme
arry such Kagility, Users of B code or etandard are expresely advised thet determination of the
walldty of amy such patarst righte, and 1ha risk of infribgensent of such rights, 12 entirely heir cwen
responaibility.

Partlcipadon by federal agency representatlveds) or personls) affillated wih Industry is naf la be
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FOREWORD

{This Foraword is not part of ASME B16.47-1906.]

In November, 1980y a task force was appoinied within Subcomraittee © of the American
Matiwnal Standards (ANSI) BL6 Commritize 30 develop a standard tor pipe Danges in size
NF3 26 through NPS 48, Every attempl was made ko standardige those dimensions that
ealsted within the industry for the matedsls covered by ANSI B16.5.

Prumpted by sugeestions received from committee members, the tack Forve wae suthorized
0 ingroase the size range to NPS GO, The fist drall was developed in Decamber 1982 1o
include Class 75 through Class |500 for the size range NPS 26 through NI'S 60. Flange
dimcnsions were bascd on the Manulaviurers Standardization Socicty Standard Practice
{ME5 5P 44 flanges wxvepl fer Chass 75 Aanpe: which are ANSI/APT 605 Hanges.

At the request of lhe American Petrolenm Inslitute (AT, flange dimensions In accordance
wilh the APl Stondard 608 were included in the yubsceuent drafts. Class 1500 Nanges were
deleled due w lack of inrerest in using large size fanges in that pressure—temperalure raling.

The APL-60S flanges for Classes 150 amd 300 und [or sizes NPS 36 and smaller for
chasses higher than Class 30 wre 0ot compatible wilth the MSS SP-44 foanges. Thus, the
M55 5P-44 Nanpes are designated as Series A flanges and (he APL-605 Aanpes are designated
a5 Serigs B Ranges in this Stundend, Matenals covered in this Standard are as in ANSI
Bl6.3 except nickel buse alloys see exeluded. Prossure~temperature ratings are in accordange
with ADMEl E16.5.

In 1982, American Mational Standards Commiliee 516 was recegantized s the American
Bociety of Mechanical Cngineers (ASME) B16 Commilles opersting under peocedures
accredited by ANSI Following approval by the Standards Commiliee and ASME, opproval
as an American National 3tandard was piven by ANST on Juns 12, 1990

This 1936 Ldition allews flanges naked wilh more than one material prade or specification,
tevises Hanpe tacing linish requirements, bay revised pressuretemperature ratings for several
material geoups, aids permissible flange facing imperfections, adds blind flanges for Series
B flanges, and includes several other revisions. ¥olbowing appeoval by the Swundards
Commitiee and ASME, approval as an Amerivan National Standard was given by ANSI
on October 3, 1986 with the new designution ASME BI6.47-19006.

All requests Tor ingerprelalions o suggestions for revisions should be sent to the Adminisira-
ive Seerctary BlS, The American Society of Mechaaical Engineers, United Enginecring
Center, 343 Engt 4Tth Steeal Mew York, NY 10017,

[T
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ASME B15.47-150E

LARGE DIAMETER STEEL FLANGES

1 SCOPE

1.1 General

This Standard covers peessurc-temperature mlings,
materizis, dimensions, tolerances, marking, and testing
for pipe flanges in sizes NPS 26 through NPS 60 and
in mtings Classes 75, 130, 300, 400, 600, and 900,
Flanges may be cast, forged, or plate (for blind (lanpes
only) matenals, as listed in Table 1A

Fequirements and recommendations regariding bolting
and guawkels are olso incleded,

1.2 Flange Serles

This Standard provides two scries of funge dimen-
siohs, Series A specifies fange dimensions tor generul
use flanges. Series B sperifies flange dimensints For
compact flarges which, in general, have smaller holt
circle diameters than Series A fanges, These two series
of fanpges are not interchangeable, The user showuld
recogize that sotne Manged vabves, eguipment bolied
berween flanges, and llanged cquipmest may only be
compatible with holt Circle diameter of one sedes of
flanges.

1.3 Heferences

1.3.1 Referenced Standaeds. Siandards and spec-
ifications adopled by reference in this Smndard are
shown in Annex R, whick is part of this Standard. It
is not considered practical 1o identity the specific cditon
of cach standard and specification in Ume individual
references. Instead, the specific editum refercnes i3
ident:fied in Annex B. A llunge munufactored in gecond-
anve with carlier editions of the refcrenced standards,
aral m all other respects conforming 1o this Standard,
will he considercd to be in confermance with this
Stncard.

13.2 Codes and Regulations. A flange used
wucker the judsdiclion of the ASME Bodler and Pressure
Versel Oude (ASME BPV Cadad, the ASME Code for
Pressure Piping, o a govemmental regulation 1s subject
o any fimitariod af that code or regulation, This ineludes
UnY maximnm lemperature Limtiadon, ole gevernmg
the use of a material at Jow Kiperalure, or provisions
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for operatish 9t a pressurc exceeding the prosswe—
temperatura rafings o this Standard

1.4 Applicable Ratings

The pressure—tampirature ratings i this Standard are
spplivable upon its publication to all flanges within il
seope which otherwise meed its requirements, For ynused
flanges muintained in inventoey, the munufactorer of
the flange may certify contformanee i this Bditdon,
provided bhe van demonstrate thal all cefjuircroents of
thiz Edition buve becn mer. Where such components
werk installed in accordance with the pressurc—tcmpera-
turc ratings of gn earlicr edition of this Standand, those
ratings arc applicable, except as may be povernw] by
the applicable code or tepulavion {se pam. 132

1.5 User Accountability

This Stondard cites dulics and responsibilities (ha
are 10 be assumed by the user i 1w arcas of applicatinn,
installatiun, hydrostatie testing, operation, sod material
seleciion.

1.6 Quality Systems

MNonmandatory Tequiremants reloling (o the product
manufacturer's Thealily System Mrogram are described
in Annex 1.

2 PRESSURE-TEMREERATLIRE RATINGS

2.1 Rating Basls

Ratings are maximurn allowable working gage pros-
suTLs, at the temperbures shown In Table 2 for e
applicuble matcrial and raling, Cor intermediate temper-
tares, lincar interpoladion iz penmuited. See Annea A,
which 5 part of this S1andard, tor ieethods of establish-
ing pressmp—lemperdlune Taings.

2.2 Ratingz of Flanged Jalnta

A flanged joine s cemposed of (ure separate and
wdependent, although interreloted, components: the
Hanges, fhe gavket, and the baltiong, which are assembled
by yet anoiher inftuence, the assembler, Proper controls
must be cxcreised in lhe selection and applivution for
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all them slement: in onder o pllai o ol which has
accepinble lepk wiphmess. Special techniques mich ae
controlled boit tightening may be necessary to achieve
& tight joint in scrvice.

Katings in this Standard apply 4o flanged jolnts which
conform to the limitstions on bolting in para. 5.3 and
on gaskels in pars, 54, and which are made up in
accordance with good practice for alignment and ass2m-
by, See gl para, 24, Ve of (he mtings for flanged
Joinrs mot conforming o thess limitanons is e aole
responsibilicy of the nser. Requirements [or alignment
and assembly of joiots are not given in this Standard.

If the two Hanpes m a Banged joint do noe have
the same pressum—lempensture fatings, the mting of
ihe jumnl & any tomoperdlure 1s the lower of the two
flange ratings ar that emperiors.

2.3 Rating Temperature

The termnperature shown for a corresponding pressure
mating is the temperatnre of the pressure comntaining
shell of the flange. Te gemwrs], this temperatore §s the
zame 4% that of fhe confalned floid, Use of 2 pressure
rating corresponding 1o a temperamre olher than lhat
of the contained fluid is the responsibility of the wser,
sibject to the requirements of the applicable code or
regulation. For any temperatine helow —20°F e raing,
shall be no preater thun the mting shown for —MI9F.

24 Tempeorature Considerations

Application of the ratings in this Standacd to flanped
joints both high and lew temperamrcs shall ake o
vomsideralion the osk of leabupe due to forces and
mkents developed in the cinneeted mpimg o cquopg-
ment The following peovigions nre intended (0 minimize
these risks.

24.1 High Tempersture Sarvice. At [etrperns-
wiIes in the crocp range, gradual relaxation of flanges,
Lolts, and gaskets may pregressively roduce bolt oads,
I may be pecessary to armungs for pericdic tightening
of bolts to prevent leakage. Joints subject to substantial
hennal gradienls way megquine (e syme allenbon,

When uged above 400°F, Classes 75 and 150 flanzed
joints may develop leakage nnless ¢ore 19 1aken 10
avoid impasing severe external londs andfor severc
thermal pradicnis. For other classes, similar consider-
gtion should be piven above 750 F
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24,2 Low Temperatura Sarvice. Some of e
taterials Tiated i rhe rating tables undergo afficiant
dacresse in tooghness at low temperatures that 1hey
cannot safely smstain shock loadings, swdden chanpes
of stress o tempecatnre, or Ligh stress concentralions,

2.5 Systam Hydroatatle Test

Flanged joints may be subjected wo sysrem hydrostalic
i2are Al @ prewanne mol In exesed 1.9 drenea the 100°F
rating couided off to the next higher 25 psi.

Testing at any higher pressuec s the sespansibility
of the user, subject to the requirersents of the applicable
code 0T regulabion,

2.6 Welding Neck Flanges

Ratings for carbon steel cylindmeally bored welding
ncck flanpes covered by this Standard are based upon
their bubs at the welding cnd having & thickness at
loast equal to that caloulated for pipe having 4000 ksi
specificd minimum yield strength, The ralings alse
apply W such Qonges wsed witl connpenents of unegual
sirength and unegual wall thickness when the artachement
welds is made in acenrdance with the agplicable code
or regulation. Sze Figs. 5, 6, and T.

2.7 Multiple Material Grades

Materials [vr Danges muy mewd the reyuinements for
e (han one specifcdion or grade of 8 specifcation
lisied im Table LA, In that ovent. the pressurc—empera-
fue ratings For any of these spesifications or grades
may be nsed providad that the marking s in ageomdance
with para. 4.1.2(d}.

3 SZE

3.1 Nominal Size

The zize of a flange covered hy this Srandard is ris
nominal pipe size (NP5} The diameter of a bolt i jis
numinal size. Use of nominal indizates thar the siated
$ize or dimension is onby for designation, nof measmre-
tenl. The actual dimension may or may not be the
momiinal sice wnd is subject Woeslablished tolemnces.

4 MARKING

4.1 General

Escrpt as madified herein, flanges shall be marked
as required in MSS S5P-25
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4.1.1 Name. The manufaciurer’s nume or trademark

shall e wpplied.
4.1.2 Materials

fab Cast flanges shall be marked wilh the ASTM
specification’, grade identification symbol, wmd the melt
tuenlser identificaion or mehl identificanion,

f&) Plate flanges vad forged flanges shall be marked
with the ASTM specilicalion mumber and grade idenlifi-

Caron synobol.

{e) A manufactircr may supplement these mandatory
puaberal mdications with lus trade designation fer the
materiat grade, but confusion of symbols shall be

avonlesd,

id) Flonges munufactured from material which meets
the requirements for more than ooe specification ot
prade of a specification lsted in Table 1A may be
marked with muere than one of the applicable spacifcs-
tion or grade symbols. The syrobols shall be plsesd

®© avgid confusion in identificatiom.

4.1.3 Rating Class. The marking shall be (he appli-
wible pressure cating class: 75 (Sencs B oonly). 150,

300, 400, G, or Wi,

4.1.4 Deslgnation. The designalion of Series A
B16/A for Hanpe dimgnsions in aveordunce with 'Tables
5 through 9 and Neriz. B B1S/B fur Aange dimensions
in accordance with Tables 13 through 15 shall he
arplied, preferably located adineamt 10 the class designa-
tiom, W indicale confermance o thiz Standard.

4.1.5 Temparature. No icmpemature markiogs e
required on Ranpes, but i marked, the temperaturs
skl be shown with 1ts corvesponding twhulated pressunc

rating fur the meeerial,

4.1.6 Size. The nowminal pipe sz shall be given.

4.1.7 Ring-Joint Flange. The edge (peripheny) of
each ring-joinl Nacge shall be marked with the lotter
“R" mnd the eomesponding ring-gropye munber,

5 MATERIALS

5.1 Ganeral

Flanges coveted by 19is Slandard shall be castings,
Torgings, and (for hlind Janges only) plate. as listed
in Tablz 1A, Recommended bolting marerials are listad

"'The ARME Boiler wnd Presuire Vessed Code, Seenivg I soeifcution
mnber iy he substimbed provided the oouedel icopgeersd by

Seetion 1.

Copyright by the <RSOCDDODES>A Americon Soriely OF Mechomicl Engh
Sin Mar 3D DS:4D:03 7003 Engreers

ASME B16,47.199€

m Table 1B. (See also para. 5.3.3 The ASME Boiler
and Pressure Wessel Code, Sectivn IT materials, which
alsy meet the requirements ol Qe specilications listed
in Table 1, may alse be used.

5.1.1 Application. Criteria for the sclection of wa-
Teriyls e not within the s¢ope of this Smndard. The
possibiliy of material deterioration in scrvice should
be comsidered by the user. Cabide phase conversion
10 praphite and exeessive oxidation of ferriliv matsrials
or susceptitnlity W inlergranular carmesion of ansrenitic
muterials are among bose lems eyuitog attenton. A
dulziled discnssion of precamionary considerations can
be: found in Appendix F of ASME E31.3.

5.1.2 Toughness. Sume of the materials lisied in
Tuble 1A undergo 2 decréase in toughness when used
at ko bcmaperatures, to the extent hal codes eiorencing
this Standard may sequire impact leste for ypplicationy
evell &t temperatures higher than 4200 It s the
responsibility of the wser wr assure it such wsiing is
perlormed.

5.1.3 Responsibility. When service condisions dic-
Lt e implementation of special marer requirements,
€.g., Using u Group 2 material above 1000°F, it is the
user's responzibility to so specify to (he mannfacturer
in ovder ko cosure compliance with melalluneical reyuire-
ments lisled in the nowes in Tahle 2

5.2 Mechanical Properties

Mechanical properties shall he obtained from test
specimeny that roprescnt the final heat-teeated condition
of the mlenal.

5.3 Baking

Boling listed in Table 1B i3 recommended for use
in Mlange joints covered by this Standard. Belting of
other malenal may be used if permittec by the applicable
code or governmental regulaton, All bolting materials
are subpoet o the Fellpwing limitadons.

5.3.1 High Strength BoMing. Boling materials
having allowable suessen mal less than those for ASTM
A 1D3 Gr. BT are listad as kigh sirength in Table 18,
These unl uther materials of comparable sirength may
be uaad in uny flanzed joinc

5.2.2 Intermedlate Strength Belting. Bolting
materiaby listed as intermmadiate stremgih in Table 1B,
and ottier balting of comparabte streogil, may be used
in any Qamged foinl, provided the user verifles their
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ability (o sear the selected gasket and to maiitin a
sealed joint wnder expected opetatiop consditions.

533 Low Strength Bolting. Bolting maten.ds
having oL more than 30 ks spectied mimmum yield
sirength are listed as low sirength im Table 1B, These
mlerigls aml others of cuinparsbls sirenglh stall e
used only in Classas 75, 1H], and Y] jointa, and only
with gaskers described in pars. 5410 Flanped joints
nsing low sirength carbon steel balts shall not be used
above 400°F or below —20°F.

§.3.4 Bolting to Gray Cast Ivon Flanges. The
following racommendations are made in recogmition of
the low ductility of gray cast imn,

{a} Where Class 150 steel fanges e Toltes] 1o Class
I35 cust iron fanges, the gaskers showld be made of
Growp Ia malerials, the steel flanges shonld have flat
fares, and:

(1] low steenpth holong within the Iimittions of
para 5.3.3 shouid be used with ring goskels exlending
to the bolt holes; or

2] bolting of low (para. 5.2.3), imermediate {para.
3.3.2), or high {purm. 5.3.1) strength may be used with
full face gaskets eatending lo the oulside diameters of
the flanges.

{8 Where Clpss 300 stee] fHanges sre boltsd o Cluss
250 cast iron flanges, the paskets should be made of
Group Ia materials and:

{41 low strenpth bolting within the JimiGbions o
port. 5.3.3 should be used with paskers exiending o
e boll holes and with Nangpes having either aised or
flat faces, or

{2) holdng of law (pars, 5.3.3), inkermediate {para
532, or high (para. 3313 strenglh may be weed wich
full face gaskets cxtending to e emside diametens of
b Rapnges and with both the Class 300 stegd and Class
25¢ gast iron flanges having flat faces.

) Aligmneni ol Jange faces is essential along with
conttal of arsembly ot eque 50 4s not k over-siicss
the cast iron flanges. Care ransl alse be cxerciscd to
ensure that piping loads erapsmitted o cust itom flanges
arc conmolled taking into account 1s lack of ductility
and recognizing that cast iron flanges should not be used
where kuddenly applied loads such as rapid pressure
Huchialions may oecur,

54 Gaskets

Ring-ininr gaskel malerisls shall conform to ASME
BL6.20, Marerials for other paskets are described in
Anncs B, which 15 part of this Standard. The wser i
responsibile for selection ol guskel materialz which will
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withstand the expected boll loading without injurious
ciusliog, and which are suitable for the service condi-
tione, Pamicular anention should be given to gaske:
selectton if a sysiem hydrostatic test appeoaches the
test pressure specified in para 25

8.4.1 Gaskets for Low Strength Bolting. If
boliing listed as low stength in Table 1B is used,
raskcts shown In Anncx B, Fig. Bl, Gooup Ia, shall
Be used,

5.4.2 Gaskets for Class 150 Franged Jolnts. It
14 recemmended thet ooly Figo Bl Group 1o or Ik
gaskels be wsed for Class 150 Aanged joints.

5.4.2 Gaskets for Class 75 Flanged Joints, It
1| recommended that only Greup Ta gaskets with o
sasket factor mo= 2 or le3z, and minimam degign
seating shess v — 100D psi or less, be nsed. The m
and ¥ factors arc those given in Table 2-5.1, Appendix
2 of the ASME Buoiler and Pressure Wesse]l Code,
Section VI, Divisaon 1.

& DIMENSIONS
6.1 Fecings

6.1.1 General. Classes 75, 150, and 300 flanges
are vepularly fomished with o 006 n, rised face.
whizh is ncluded in the ranimoum lang: lbickoess ©
Classes 4iW) 00K, and 900 Ranges are ragelary Turnished
with 0.25 in. raised face, which i3 additienal w the
mininmm Aange thickness € It iz recommended that
the Class 75 flanges be usad only with a 006 in
raised [ave or flat face.

Dimensicas for ring-joint facing arc given in lable
3 for Series A langes. Any olher facing dhun the
ahowe, when required for any cliss, shall he fumished
as follows.

6.1.1.1 In thc casc of the 0.25 in. raised Facs
for Clasges 150 and MK, the minimum flange thickness
C shall first be provided aod Uwen the nosed [ace shall
be added therslo.

6.1.1.2 With ning-joint. the minimum flange
thickness shall lirst be provided and then sufficient
tnetal added therelo so thal (he bottom of the ming-
Kl woeowe s im the same plane as the flanpe edae
of a full thickness fRange,
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§.1.2 Blind Flanges. Blunl NMunges nced not he
lweed in the cemter if, when this centor pant is ralsed,
Its diameler is at leasc b in. smaller fhan the inside
dismeter of the mating flange, When the cenler parl
i& depressed, its diameter shall not be greater than the
inside diamneter of the mating fAange. Machining of the
dopressed center 15 tol peguired.

6.1.3 Flat Face Flanges. ‘This Standerd perorils
flat face fanpes in all classcs, either by providing
flanges baving the tull (hicknesd or the thickncss with
the maised face remowed, without reduction of the
pressore-iemperalure ratings subject to the tollowing
Pro¥isinmy,

6.1.3.1 The thickness of a Class 75, 130, or
MK Nange from which the raised face has beon removed

shall e ou less than the applicable C dimension af
Tables 3, &, 11, 11, and 12, minps Q06 in.

6.1.2.2 The thicknezz of a fangs of Class 400
ot Migher from which the raised face has been mmoved
ghall he o 1ess than the applicable © dinension of
Tables 7w & and 13 to 15,

6.1.3.3 A gasket of Grovp o madena in Ammex
BE. Fig. B1, is secommendsd for all juinls having two
Aat faced flanges using o goskel which has a larecr
diameter than those of the mised Tace,

6.1.3.4 The flange facing shall conlorm with puara,
614 for the fnll width of seating of the gaszker.

f.1.4 Flange Facing Finish. The finish of contact
Laces of pipe flanges shall be judged b wisual compari-
son with Ry Standards (sce ANSKASME BA6.13 and
not By Instromments baving slylus tacers and electromic
amplificalien. The linishes required ame given below.
Oiher linishes msy be fumnished by asreement belween
nzer and manafacturer.

6.1.4.1 RBing-Joint. The side wall surface o
gaskel groove shall not exceed €3 pin. roughbmess,

6.1.4.2 Other Flange Facings. Eilher » scmaled
Cuneentric or sermated spiral finish bavig o tesullanl
surfuce lonish from 125 pin. to 250 pin. averaps
roeghiwss shall be fumished. The coting tool employed
shonld have an approsimete 0.06 in, or larger radius,
and there should be [Tom 45 groovesfin. through 53
groovesfin,

6.1.5 Flange Facing Finish Imperfections. Im-
perfectons in the flange facing finish shall nol exgeed
the dimenzione shown in Table 16, Adjacent pertac-
tioms shall he separnrad by s distanes of ar lease four
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times The tredmum radial projecton. A radial projeciion
shall be measured by the difference betwesn an vuler
rading and an inner tadius encompassing the imperfec-
ticon whers e nadii are sinuck from the cenedine of
the twme. hingerfeclivne boss thun hatf the depih of fhe
sermations shall mot he considercd cause for rcjoction,
Protrosions above the serrations are not pentitied,

6.2 Flange Bolt Hales

Bolt holes are in multiples of four. Bolt holes shall
be cqually spaccd.

6.8 2pot Facing

All cazt and lurged siecl Manges shall have bearing
surfaces for hodting which shall e pacallel w e Dunge
Tace within 1 Jeg. Any baek facing or spot tacing
reguired b acceraplish parallelism shall not redoce the
flange thickmess € helow the dimensions given in Tables
5 through 13, Any spof facing of back facing shall be
n accordanes with MSS SP-9

6.4 Weiding End Preparation for Walding
Meck Flanges

8.4.1 Welding cnds arc shown in Figs. 1 hroush 7.

$.4.2 The contours of the cmside of the welding

newk beyond the welding proove are shown in Figs.
1,2 5 and T

BA.3 Scruighl through botes shown in Figs. ! and
2 are standard pnless olherwise specifically ordered 1o
suit the spesial condifions Mustried in Figs. 3, 4, 6,
and 7,

6.44 Other walding eod preparations [urmished by
agrestent betwen purchaser amd naoofaewrer doonot
invalidate complianee with this Standerd.

4.2 Flange Bolting Dimensions

£.5.1 Siud-balts thareided at hoth ends or full length,
or bolts with hexagonal s may be whsd. Dimensional

recommendatins for fols, siud-bels. aod ouls e
shown in Table 4. See para. 5.3 for holring mererial,

§.5.2 For the method of calculnting boll lengihy,
see Annex O, The mcthod of calcuoiating boll lengih
is esablished for the convenicnce of industey to simplity
the assembly of these parts on construction work, bat
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users may select corbinations of these bolt lengths 1o
suil their needs. Hence, Anoex C is naot considered
parl of this Standanl.

B.8 Gaskets for Line Flanges

B.6.1 Ring-joint gasket dunensions shall conform to
ASME Bl6.20.

6.8.2 Nonmetaliic pasket dimensions for Seqes A
Aanges with raised face shall conform to ASME Bl6.21.

8.6.3 Sobd @ mesl guskets shall huve comact
width el greater than for Gooup TH gaskels.

G684 Spival wound and double-jackeied corrweaned
miekal paskel shall confore o ASME B16.20,

B.6.5 Monmetallic pasket dimensions for Series B
flanges with raised face shall have ouside diameter
cqual o the raised face diameter and inmde diameter
equal to the nomnyl pipe size. [f sclf-centering ning
gaskels are used, e culside diameler shall egual the
boll cirele diameler less one boll wle diameter,

7 TOLERANCES?

7.1 General

For the purposes of determinivg contormance with
this Standard, the convention for tixing significant digits
where limils, masimum or minimum values ae speci-
fiedd, shall Be the romtding—ofT method defncd in ASTM
Practice F24. This requires that an ohaerved or colon-
lated value shall be rounded to the sedrest unit in the
last right-hand digit wsed for expressing the limil,

Tha listinp of decimal tolerances does not irmply a
particular method of measorement.

1.2 Facings
7.2 Cursicde digmerer, 0,06 in. taised face, 0,08 in.

.22 Onside diametet, 0,25 in. taised face, 00 in.

7.23 FRingquinl provve Wwlemoess are shown in
Tabkle 3.

———rrrer—

2 Tlnlass etharmise siamd, 1olerances e mipul, plus Nl mimss.
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7.2 Flange Thickness

Thickeess, a,

Tao 1.0 +1.12 in.
—

Li=2.0 w119 im,
=0

L300 +H1.31 .
=1

Dwge 30 +1.3% i,
-1

74 Hub Dimensions Including Welding Ends

241 Nominal outside dizmeter of welding end of
welding neck Aanges (dimension 4 of Fige. 1 and 2.

Hp 1 in
L0 in.

7.4.2 Nominal inside diamater of welding ends of
welding nock Ganpes (dimension & in the referenecd

Figures).
Figs. | and 2 HEI2 in.
A6 in
Fig. 3 +
=006 in.

7.4.3 Bore of backinp ring of welding neck Aanpes
rdimensaon © of Figs. 3 and 4).

+HHIZL in
1

7.4.4 Thickness of Hub. Fcgardless of tolerances
specified for dimensions 4 and B, the thickness of hub
Al the welding end shall never be lass than §7'4%% of

the covninal thichness of the pipe © which the flange
15 o be atluched.

7.5 Owerall Langth Thraugh Huh on Welding
Meck Flanges

C.19 m.

7.6 Drifling an< Facing

¥.6.1 Bolt circle diameter. 0406 in.
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7.5.2 Center-to-center of adjacent bolt holes, 0 in,

2.6.2 Ewenlricity bebween balt elrele diameter and
machined facmp diamencrs, 006 in.

a4 TESY

8.1 Flange Testing

Flanges wre nol required o he hydrosatically tested

-1
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TABLE 1A LUIST OF MATERIAL SPECIFICATIONS

e 1
Materal Nominal Prassura-Termparatura Applicabla ASTM Specificatiens
Group Designatian Rating Tabk Farginge Castings Plates
1.1 C-5i 214 A0S & 215 Gr. WCR & 515 Gr.70
C-Mn-5i B, 380 Gr, LF2 A B1E Gr. 70
8 657 CL 1
1.2 C-Mn-Si 1.2 A 218 Gr, WL
H A 382 Gr. LEC
2l A 352 Gr. LC2 A 200 Gr. B
FVMi A 350 Gr. LF3 A 352 Gr, [.C3 A 203 Gr E
1.3 C-Si 213 & 357 Gr. LCB A 515 Gr. 65
-5 A 518 Gr 6R
2l A 203 Gr A
AV A0 Gr D
1.4 C-5i 214 A Bl Gr. B0
CMn-5i A 350 Gr. LF1 €I, 1 A 518 Gr, 60
1.5 Mo 2-1.5 A VB2 Gr. F1 & 217 Gr. WiCH & 204 Gr, &
A 362 Gr, LY A 204 Gr, B
T
1.7 C-4Ma 217 ' & BN G, C
Talr-Yahio . M8 G F2
Wi 4MD ANT Gr.WEq
YiNi=YCr=1Mu & 217 Gr WEE
18 1Cr-";Mp 2-1.4 A1BZ Gr.F12CL 2
1%l A 217 Gr.wea
1% -0 i A 182 Gr. F11 CL. 2 AJE G 1L 2
110 2L e 1M 2-1.10 AMB2G- FI2CL 3 | A 217 Gr. WD A 387 Gr. 22 CLE
1.13 BTr- LMo 2-1.13 A 182 Gir. F§
& 102 Gr, F5a )
FNi-TMe-24Cr A7 Gr 8
1.14 SSr-1Mo 21,14 A 182 i, FR | & 217 Gr. 12
2.1 180 =AM 221 A 182 Gr. Faba A 351 Gr. CF3 A 240 Gr. 304
& 182 Gr. F30aH A 381 Gr. CFR A, 24D Gr. 304H
2.2 16Cr-1ZMi-2Mp ! 1.2 A 182 Gr. FA1A A 3BT Gr, CFIM A 240 Gr, 318
' A 182 {5r. F316H A 351 Gr. CFEM A 2440 Gr. 31GH
13Cr-1301-3Mo | A 240 Gr, 317
19C=10N-3Ma | A JET Gr, C3EM
23 1BC—EN; 223 & 182 (31, F304L A 240 Gr, 2041
1BCr—12Ni-2 Mg A B2 Gr. F318L A 20 Gr. 2161
24 1BCr—10M-Ti 224 A 182 Gr. Fa21 A P40 Gr. 321
A 162 Gr, F325H A M0 Gr, 321H
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TABLE 1A LIST OF MATERLAL SPECIFICATIONS [CONT DY

Préssure— AppBcable ASTM Specifications’
Metarial Naminal Temparaturs
Qroup Designation Rating Tahla FargInys Caetings Fletes
25 YBC-10M-Ch 225 i A CTHZ Gr. FR47 A 381 Gr. CFEC A Al Gr. 347
YA CTHZ Gr. F34TH A D G 3a27]|
A 182 Gr. F348 A 220 Gr, 348
- A CTEZ Gr FaguH A XD Gr. 3EH
2.6 ZECr-1IMi 226 A 381 Gr. CHE
A 35T G, CHZG
230 -17Mi ! A 240 Gr, 3005
i A 240 Gr. J09H
Fa ZELr—20Mi 227 A 1B2 Gr. F310 I A 381 Gr. Ck20 A 240 Gr. 3108
A 240 Gr. J10H
1H Hix—12Mi-BMo z-28 A 1682 Gr. F44 A 361 Gr. CRIMEuM A 2490 Gr. 531254
Z2C—OMi=3 Mo~ A TRZ Gr. Ful A 240 Gr. BH1A03
25Cr 7Ml-AMe-—m A 182 Gr. F53 A 240 Gr, 532750
MOTE:

[1] ASME Boilsrano Pressuse Yassel Code, Sectior || matarials, which also meat tha requiemonts al the laled ASTM specifications,
may Blzo be used.

Copyright by the <RSOCDDODES>A Americon Soriely OF Mechomicl Engh
Sin Mar 3D DS:AD:D4 7003 Engreers



ETP.AENE Blb.47-ENGL 199 W 075970 OD579375 510 HE

ASME B16.47-1386 LARGE DIAMETER STEEL FLANGEE

TAELE 1B UST OF BOLTING SPECIFICATIONS
Applicable ASTM Specifications'!

Bohing Matarials’

f
High Strangth {2} Intermediate Strength [31 Lo Berangth {4}

Snec.-Gr, Motes Spec-Gr Notes Spac.-r. Motes
A193-ET n A 193-B5 A 193-BA CL 1 151
A 193818 - A 183-B6 A 183-BEC CL 1 1%t
A 183 BEX A 153-BEM C1L 1 15k
A FZO-LT 16) A 193-E7M A 193-BAT CL 1 154
A 3I0-LTA |6}
A S20LTR (81 A183-BOCL 2 {7 A 183-BBA N
A ZIOLTG 1]} A 183-ERC G 2 17 A 183-BBCA -
A HILAG [E] A 193-BAM CI1. 2 17 A 1D3-BEMA .
A183-BAT CL 2 7 A 183-BBTA 15}
A Ab4-BC
A 394-ED A 3e-Ba 1, 2 {7 A 307-B ]
A 320-B3C 01 2 {7
A 540.821 & 320-B2F T 2 7 A3Z0-BB CL 3 [5)
A 5a0-823 A 320-BEM CL 2 i A 3a0-BeC o (51
A 540-B23 I & 3I0-BRTCN. 2 17 A 320-88M CL 1 (51
A 540-E24 : A 320-BET €L 151
!JI A 448 13
A 45T-BE1 [0
A 453-560 [l+

GEMERAL WOTE:
Epling maeral shall not by oswd buwond lemperature Foeits specifisd in the gowerning codms,

MNOTES:
1| Repair welding gf boldng matsnal is prohibitacd.
12} Thuse boling malerials may be wused with all listed materialz and gamkats.
{3 These balting materiala may be uset with all listed materlals and gaskets, provided it has bran
wetifisrd that & a=aled jnint cen he maintained undar ramed warking prossure and (@mperetdre,
4 Thiese bulting ralesials may e yaed with ol listed materials but are limited to Class 1540
Class 300 joints. Sea para. 5.4.1 {ur mcomrnended gasket preciices.
This sustanid: atainless material hoa been carbide solution treated bul nel etesin hardensad.
Mze & 194 nuts of comresponding meterial.
|G} This fasritic matarial ie intended tor low terrmperature service, Lse A 104 Gro 4 or Gr. 7 outs.
17} This austen.tic stalnkess matensl hag besn carhide eoluticn treatsd and slrain bardened, Use
A 104 rurte of comesponding material.

15

i This carkben steet fagtener ahall not be used above J00°F or below —Z0°F, See alan Mota |4)
Balts with crilled cr undursized heads shall nor be azed,
i Acceptable nurs for use with quenched and tempared bolis arc A 194 Gr. 2 and Gr. IH.

Weachanical property requirgrnignts for atuds shall be the zeme 83 toae for beles,
{100 This spegial alloy ie intended far high tamparaiure servica with adstenitic gteinleas ataal.
1111 ASME Boiler and Prossure Vessel Code, Section ! marerala, which alse meel the eeguaermsitg
of the listed ASTM epecifications, may aka be ased.

U
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TABLES 2 PRESSURE-TEMPERATURE RATINGS FOR GROUPS 1.1
THROUGH 2.8 MATERIALS

TABLE 2-1.1 RATINGS FOR GRCUP 1.1 MATERIALS

Naminal :
Qastynation Forgings Caxtings ' Flates
f
C & A 165 [1) A 216 Gr WEB () A 515 Gr, 7011
=K -Si A 350 Gr, LEZ (1] : ARG G P I1E|
i ABIF 0110
NOTES:!

(11 Upen prolonged sxpagure to tamperatuies aloyw BODF, the carbide phass of sl may ba
cenvared to graphite. Parrifsaible, bul nol recommandad for palonged use unovs 300°F,

2] Mok to be us<e ovsr BIQCF,

[3) Mot 1o be uasc owar FO0°F,

WORKING PRESSURES BY CLASSES, psig

Clage Temp.. *F 15 150 300 L100] i} L)

— 20 e I 140 285 740 2 ) 420 aaan
) 130 2641 Fiit 800 1350 2026

1] 15 230 R a75 1375 1970
4rq 100 201 635 B45 1270 1400
BRI} 45 170 GO0 B0 120 1795

| 2 140 530 730 10595 1640

&0 G0 125 535 Fat IG7E 151U

N 114 515 40 1085 =10

750 a5 LA G70 130 1510

300 an 210 850 E25 173k
| H a7 3R Bas 1 Hy 05
aoo 50 1740 230 aan | Bif A
azg ek 04 1140 e o an
1188 20 g0 M ms 155 156
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TABLE 2-1.2 HATINGS FOR GROUP 1.2 MATEALALS

MNeminal
Dealgnation Forgings Castinga Plates
M-S : A 216 Gro WEE (1)
: A 3R2 Gr. LCC {2}
2'5hi . £ 382 Gr, LC2 A 203 Gr, B 1)
o ’ A 350 Gr. LF3 A 352 Gr. L3 & 203 Gr. EA1)
NOTZS:

|13 Upen pratengsd exposurg t© temperalores abave BODPF, tha carbide phasa af stecl may bo
ronverterd to graphite. Prrmissihce, his not recomnmrnded for prolonged vse ghove BCF.
123 Mot 10 be vsed aver BEOF,

WORKING PAESSURES BY CLASSES, psig

Class Temp., °F 75 150 L1 Lt LU 200

=0 te 100 145 249G Fa0 1040 1800 2280
200 130 260 il 1000 &0 2260
300 115 230 730 @70 1468 | 2182
a0 10401 200 705 a3 1410 2118

=01 4] ] 170 BRE 2R 1330 15305
00 L] 141 GO% BE 1210 1815
Ga0 & 125 2894 65 176 1T6E
Too . 110 GF0 755 1136 1708
T80 o 45 0% BT 010 1510
200 : &0 410 5EG BZ5 1235
Ba0 .. L1 70 265 Bin RO

11 v] . et 170 230 ME rale)
Sa0 : 35 10% 140 06 e
1600 ! 20 L1y @ 108 158

12
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TABLE 2-1.3 RATINGS FOR GROUP 1.3 MATERIALS

ASME B16.47-1295

Noming|
Dezlgnation Forgings Caslings Platesa
=5l & 352 Gr. LCE {3} & 515 Gr. 66 (1}
C-Mn -5 A BB Gr. 85 {112
2N A 203 Gr, A 1)
ERA | A 203 Gr. G (1}
MOTES:

{1 Upon prelonged exposure to temperatures abowve 800°F, the carblde phase of stael may he

convertad to graphira, Permissible, but nol recommended far prolo nged w58 abowve BRI,
) Mot to be used vvar B5CFF

12 Wat to be used over GGOCF.

WORKING PRESSURES BY CLASSES, psiy

Class Tamp., °F 75 1E0 300 400 1] o
—20 to 100 150 265 GES 928 1300 20EE
200 125 250 555 E76 1315 1370
A0 115 23 GAD £50 1275 1915
400 Qg 200 G20 £25 1735 1350

B0 ES 170 585 775 1165 1745

E00 0 140 53k 719 1065 1560

650 B0 125 525 (511 1045 1574

700 114 £20 580 1635 1558

750 21 ase £30 845 14m

a0 B 30 E20 RO M175
BED £5 7L 255 535 05
a0 &0 170 230 345 55
950 35 17E 148 5 3
Tooa 0 50 T HIs 155
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TAELE 2-1.4 RATINGS FOR GROUP 1.4 MATEHWALS

Nominal
Deskgnatlon Forginpgs Castings Platws
CGi & 815 Gr. 60 {1]
C-Mn-5Si A 350 Gr. LF1, ©1. 1 {1 A B0 G, 80 |2
MOTES:

(11 Upon prolonged exposura to temperaturas ebgve $00°F, the carbida phase of steed inay Le
convertad to graphite, Permissible, bul net reconmended for prolonged use abowe BOOF,
[2) Mot to e used ower BBIFF.

WORKING PRESELRES BY CLASSES, psig

T
Class Temp., *F 75 150 200 4o | EDD 0
20 to 100 115 z3s . 620 825 | 123 1350
2 105 Ms . 580 MO 125 1686
300 105 20 ¢ BB 730 - 1095 1840
404 100 200 B30 705 1060 1585
A &5 170 500 BES 845 1386
G0 70 140 465 B0 a1s 1370
650 &0 125 £50 800 345 1345
700 . 18 450 (=11} 265 1345
750 - a5 445 540 HL 1325
a0 e T 370 465 740 15910
501 ... GBS 270 355 535 805
a0 . 50 170 230 145 815
Q& . L ws ¢ 140 205 k1]
e . 20 en Y 7o 105 155
14
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TABLE 215 RATINGS FOR GROUF 1.5 MATERLALS
Monminal
Dwaslgriation Forgings Castings Plates
C-YeMo & 182 Gr, F1 it} A217 Gr WO {102 A mna Gr. & (1)
A 352 Gr. LCT {3} A 204 Gr. B (1]
MNOTES:

11} Ypen prolgnged exprouura ta temperetures ghove BI5F, the carbide phase of Carbon-malyade-
nurn steel My be converted o graphite. Pamissible, bul nol rueommendad for pralongsd

use ahowve 375°F,

12} LIse normralisad snd tempered materlal anty.
[3) Weot o be uesd over BEOF,

WORKING FRESSUFES BY CLASSES, psig

Class Temp., °F 75 154 Lk ) 400 2 10] LLkli]

Z0 to 100 a3 =1 695 25 1390 2085
00 130 £a0 &30 ) 1360 2035
302 115 zda 6L 8 1304 1255
400 11 200 640 B5G 1280 19240

L 10H] b5 170 620 830 1245 TH6E
600 0 146 605 Bk 1218 1815
B5D &0 1258 | 735 1175 1765
7037 110 510 755 1135 1705
750 HE] 534 10 1065 1535
EDD a0 R0 E7S 115 1525
1] BS 435 A&l w15 1450
a2 50 454 GoaO 4ang 1360
452 KL 280 arh LTl fI5
1000 20 168 220 30 495
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TABLE 2-1.7 RATINGS FOR GROUP 1.7 MATERIALS

Mominal
Designation Forgings Castings Flatas
C-1oMo A HIA G G 42
Gr-1uMo A B2 Gr. F2 (3
Ni-LoCr—15Ma A 2T G, WO (10130
LN - 34 0r-1ME A 317 Gr, WES [1)
HOTES:

11) Wz normallzed and termpered matesdal onfy.
12) Mot to ba used owver S80°F.
13) Mot ta be used awer 1060°F,

WORKING PAEZZLRES BY CLASSES, piky

I
Class Tarmp., °F Ei] 160 H00 g | Ban j 8ah

-0 o 40 145 260 750 oo 100 2250
200 13 260 754 10060 1500 2350
00 ! e« 230 70 o685 1445 2165
0o I 100 20 &35 | g5 1305 2080

b= 1]} i 85 170 G665 it ] 130 1345
&00 ! OB T ¢ 615 £05 1210 1315
&E0 - R I fa0 TBE 1176 1765
700 ! A A1 571 755 1135 1705
750 U B a0 | 70 - 1065 1585
800 S 2] A I 876 1016 1525
850 ! B5 435 | 650 975 1480
) b0 s | e Bty 1350
=[] L) K11 . 420 B0 945
100 20 2 a0 408 805
W) 160 210 215 475

111
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LARGE DIAMETER STEEL FLANGES

STD.ASME Ble.Y?-ENGL 199L BN 0759670 O579182 050 A

TAELE 2-1.9 RATINGS FOR GROQLUP 1.9 MATERIALS

ASML D164 7-1996

MNominel
Do 43 11 ekt Forgings Coztings Plates
="M A 182 Gr, F12 CL 2 {1324
10" Ma

1%0-%Me | A 182 Gr P11 CL 2 (12

A 217 Br. WCB (113

A 387 Gr, 11 CL 2 {3}

NOTES:

(11 Uae rormalized sl tempared material anby.

(2] Permissible, but not regommendad fer prolanged use above 1100°F.

12 Watto be used cver 1100°F.

WORKING PRESSURAES BY CLASEES, psig

Clasa Temp., “°F 75 150 100 4040 G a0n

-3 to 100 145 230 0 1000 1500 x250
Hn 13 264 T80 1000 1500 22E0
300 118 230 TH 2] 1448 2165
400 100 200 (3113 325 13E5 2080

E11 ] BE 170 L1y Beb 1330 1995
i) FLi 1] (s 1fi] a5 1210 1215

B30 ] 126 5E0 a6 1172 1745

00 110 a0 Tes iz 1%
7E0 96 &30 T1a 185 1545

300 Ei 1 210 G7To 1ms 152%

12 G5 435 B0 87TE 1480

300 B 454 B0 i M] 13640
950 kL 320 425 640 o565
160G i) 215 zan 430 BEQ
1060 s 115 T 260 £330
1100 oh 130 180 280
1150 B an 125 185
200 I 40 L1y TG 118

17
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ETD.ASME Blk.47-ENGL 1996 MR 0759670 O579L&3 797 WA

ASME B16.47-1386 LARGE DIAMETER STEEL FLANGES

TABLE 2-1.10 RATINGS FOR GROUFP 1.7¢ MATERIALS

Nominal
Dwexignation Forginge Cantinpa Flotoe

21 Cr—-1Mg ATS2Gr FRECL 342 | A 17 Gr WL | A 387 G 22 CL 243

MWOTES:

(1] U=ze narmnalized and tempared matanal onby.

(2] Parmissible, but not recommendad for pralengsd use above T100°F,
[3] Mot to be uzed over T100°F,

WORKING FRESEURES BY CLASEES, paig

Clatt Temp., 'F 75 180 300 4] G 200

=20 40 100 145 200 FLLT 1300 1500 2080
200 130 L] 750 10C0 1500 2250

ac 116 0 7ad am) 144 2184

E 1] 100 200 FUE 240 1410 2115

=] ! E5 170 ]33] Bas 1330 1935
] H] 140 (HIl 208 1210 1815
&5l (2] 125 500 745 1178 TS

700 116 &7 755 1135 1765
TE0 i 45 530 10 1065 1595
&0 ... £0 E10 675 1915 1625
300 - 485 A 875 1460
500 ... | 450 R0 w1360
950 ... 3 im 505 7E5 1430
1000 . 20 260 L1 B0 J80
1050 ... .. 176 7 350 525
1100 . .. T o1a 145 z2n 330
115D . 0 o0 135 205
1200 e . 40 55 82 125
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LARGE DLAMETER STEEL FLANGES

STD.ASME Blb-47-EN&L 199 EE 0?59L70 O579184% =23 WE

TADLE 2-1.13 RATINGS FOR GROUFP 1.12 MATERIALS

ASME B16.47. 1596

MNominal
Desdgnation Forgings Castings Flates
BC—:Ma A 182 Gr, F5
A 182 &r, FBa A 217 fir. 05 {1}
NOTE:
11; Usg cernalized and ternpered matarial cnly.
WORKING PAEESLRES BY CLASSES, paig
Cless Temp., °F 75 158 300 400 S0 00
— 26 ta 100 145 20 Fh0 1000 15400 260
200 T30 260 745 985 1480 2235
00 115 230 Fi15 1713 143 2150
0 M Favil b B0 1410 2115
a0 B | 170 666 86 1330 1495
00 T 10 BOE i1 1210 1415
680 B0 125 o5 TES 1174 17EG
00 . 114 5H TBES 1135 1706
750 95 520 TS 1063 1565
&09 1] 510 F''h 1115 156
850 &h 48E 645 HEE 145D
el ] &0 370 496 . T4 V114
054 a5 278 ags | 550 BLG
100 0 Z0C 260 L. 111} bR
10%0 14E 1640 290 430
1100 10c 136 200 Jan
1150 :14 1 126 158
1200 L ab T 105
|2
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STD.ASME Blb-47-ENGL 1995 EE 0755h70 05791¢5 ALT M

ASME B16.47-1005 LARGE DISMETER STEEL FLANGES

TABLE 2-1.14 RATINGS FOR GROUF 1.14 MATERIALS

Mominal
Dwsignation Farglngs Castings Plates
BCr-1Mao A 10 Gr. FY AZ17Gr.C121{1)

NOTE:
1T Usa narmalized and tempered material only.

WORKING PRESSURES BY CLASSES, psky

|
Class Tarmp., F 5 1, 160 00 f 400 BOG : Ban
=M to W05 146 re=lu T80 | 1008 1800 | 2250
200 170 260 750 1000 1800 2250
200 116 : 230 Fan a70 1455 2185
400 160 ! 200 T0s =8 (1) 1410 116
EOO BS ! 13 [H-H] 75314 1330 19595
E0D 70 140 805 ans 1210 1818
A5 B 126 BaG 785 1¥75 1769
00 - 110 ART0 P 1135 1705
ial - g5 EEID_ 110 1065 1555
200k - 20 B0 7S 15 1525
BED - &5 4ES E-50 o975 1460
00 - =11 40 EQD oo TEED
L= ] - 35 375 EDE TaE 1130
1000 . 20 255 340 505 750
1050 - o 170 230 345 515
1100 115 160 225 30
1150 .- Kl 100 180 225
12610 .. - L1 T 105 156
21
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LARGE D:AMFETER STEEL FLANGES

STD-4SHE Blb.47=ENGL 199 EE 0759670 A57918L 7T EE

ASME B16.47- 1908

TARLE 2-2.1 RATINGS FOR GROUP 2.1 MATERIALS
Nomilnal
Dagignation Forglngs Cestlnns Plates
1BCr—EN £ 182 Gr. Fa0d 1] 8,351 Gr. CRE (2 L A 240 Gr. 304 (1)
A 1B2 Gr, F304H A 381 Gr. CF8 {1} ] A 24D Gr. 304H
NOTES:

1) AL termpesatures owar 1000°F, L3¢ only when the carbon corent is 004% o higher.

(2] Mol (o be usad aver S00°F.

WORKING PRESSURES BY CLASSES, paig

Claz= Tamp., °F 75 150 oo 400 (11]1] 1]

=20 1 100 136 F- TH 9aq 14440 2180
200 115 . 230 =11 %] i[%1] 1200 1800
300 L} 203 4] 20 1080 1220
400 o5 150 495 BEQ G985 1490
=uli } #5 11 455 G20 Q30 13495
GO0 L 1443 435 5€0 &5 1310
B50 G 125 430 BY5 BEQ 1250
T .. 110 425 =65 BED 1274
750 {14 415 555 B30 10458
800 -11] 405 =t BUE 1210
Aol 13 5 530 1)) 1120
8O0 &0 300 S TEn 1164
9an 34 b0 310 J5h 1145
1000 20 320 430 G40 OES
1050 210 410 B16 Uih
1140 255 345 315 70
1180 200 285 060 =15
1200 155 205 1 465
1260 115 Thil 225 1
1300 S 15 170 256
1350 i[] 20 126 1E5
1400 4] GBS L] 145
1460 s a5 n s
1500 25 35 L B
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STE.ASHE BLb-47-EMGL 199k EE O759k70 0579187 L3d IH

ASME B16.47-1980 L&RGE DIAMETER STEEL FLANGES

TABLE 2-2.2 RATINGS FOR GROUP 2.2 MATERIALS

Mominal
Designation Forgings Castings Plates
160 —12M-2Ma A 182 Gr, FEE (3} A 389 Gr.CFIM (21 A 240 G, 318 (1)
AVEE Gr, F318H A 251 Go. CREN {1} A 2440 Gr, 316H
1ECr—13Mi-aMn ' A 240 Gr. 317 (1)
19Ce-10NI-3Ma | A 351 Gr. CEBM 3]
NOTES:

{1} At temperatures over 1000°F, use onby wgn the caraan conlent is 0.04% or highes,
1# WNot o be usad cwer BSOF.
12} Not to be used over 1000°F,

WORKING PRESSURES BY CLASSES, paig

1
Cless Temp., F ¥5 150 100 ! 400 €0 00
—20 b 100 135 275 770 | @80 144D 2160
200 iRl 235 B2l B2E 1244 1360
ann 105 215 Bisth 745 1120 10D
400 -3 185 3 1) BRS 1925 1540
il BG | 170 A8 %]+ 211 1428
-1 H] ] 140 L] 5] B I0] 1354
L] &l 125 445 530 [~3:14] 1330
nm . 0 430 EED 870 1305
750 . as azs Bl Bha 1280
B0 . 8o a0 5E5 B4S 1265
263 . 5 420 535 gaE 1255
a0 BD 415 530 Bt 1249
agn . 5 385 518 775 1760
1604 . =0 250 485 700 1050
1050 . . ME ¢ 480 A 1030
1106 RO 405 B0 a5
1160 ... 235 315 478 ralt
1200 o . 185 245 0 | 55s
280 . U R P 185 290 44D
1300 I 11% 195 255 30
13850 o5 130 1w i i
1400 5 100 150 735
1480 &0 a0 15 175
1500 ; 4D BE ag 128

23
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STD.ASHE Bl1B.47-ENGL L99: EM O0759b70 OS792&8& 579 HE

LARGE {HAMETER STEEL FLAMGES ASME B16.47.1998

TABLE 2-22 RATINGS FOR GROUP 2.3 MATERIALS

Nomingl
Designation Forgings Castings Plptes
THCr—HM, A 182 Gr. F3040 (1} A 245 Gr, 3040 1)
188 —12Mi-2Mo A132 Gr, FFIBL A 240 Gr. 316L

MEOTE:
(11 Mat 1o be usod uvar 800°F.

WORKING PRESSURES BY CLASSES, psig

Class Tomp.. “F 75 150 200 400 [l SO0
—20 t¢ 100 115 231 fizD BOO 1200 1500
210 o5 185 05 R75 1415 1520
a0n ] 175 ash BG f10 13640
E 1Y ] 160 415 BS0 | 828 1240
300 Fi 145 330 AT 7G5 1145
a0 Fls| 441 a0 450 T3 10BD
£E0 &0 125 350 am 700 1050
700 e 114 35 460 . a5 1030
=] . g5 335 450 | Bl 1147
B e 1 3P A0 ! T 835
BE0 .. 6B 30 - 430 B45 865
!
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STPh.ASME Blb.47-ENGL L59: EE O0759L70 O579L4% YC5 BN

ASME B16.47-1538 LARGE DIAMETER STEEL FLANGES

TABLE 2-2.4 RATINGS FOR GROUF 24 MATERIALS

Mominal
Designuticn Fargings Castings Plates
1BC—10Mi-Ti A 182 Gr Fa21 {2 A 240 Gr, 31 (2
A 182 Q. F327H 1) A 240 Gr, 3MH (1)
MOTES:

[1] At temperabdres aver TOHFF, uge osly il e miaberial is sl roaled by heating Lo g Tinimam
temperature of 20000F.
[21 Mot to ba vaad ower TIMTF.

WORKING PRESSURES BY CLASSES, peig

Class Temp., °F l 75 150 00 4 &00 o)
—20 e 100 135 s, T2 BEn 1440 | 2RO
0 20 244 Bah B0 . 1280 ' 183
300 115 230 £45 75 i 1180 . 176G
00 100 200 5B 715 1105~ 1655
BOD A% 170 515 B35 130 1545
&00 : 0 140 455 850 975 . 1460
G50 G | 125 EE| 8335 855 1435
o0 .. 1D 465 R0 X 13t
750 cee 95 50 G0 13 1375
£00 T BD A50 BO0 1] 1358
850 . 65 ‘qah 535 205 1240
ana e EC 440 o0 2as 1355
=131 e 3= 336 B15 778 1160
1000 .. G 55 475 715 1070
1064 . 316 a1s 625 S
110 o 5 380 F45 315
1150 . 215 315 475 710
1200 . . 185 245 4 G5
1250 . e 140 135 230 420
1300 ... . 110 145 224 3z0
1380 e 85 15 170 I55
1400 (5129 T3 130 195
14850 - e 50 - 70 105 155
1600 an 5] %5 115
24
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LARGE DIAMETER STELL FLAMGES

3TD-ASNE Blk-47-ENGL 199 B D?753L?0 0579150 127 HA

TABLE 2-25 RATINGS FOR GROUP 25 MATERIALS

ASME B16.47-1906

hexrined
Designation

Forginga

Castings

Plates

18C—10MNICh

& 182 Gr, F347 12)

A 182 Gr, F347H [1)

A 182 Gr. FA48 (3]
& 182 Gr, FI48H [1]

A 361 Gr. CREC (3

A 24D Gr, 347 (2]

A 40 G 347H (1)

A 3D Gro 24g (21

A 0 Gr. 3484 (1]

KOTES:

{1} Fer ternperatunss aver HO0F, use anly if tha matedial 15 el e ed by heating to & minlmerm
termperaturs of 2000°F.
{2) Mot ta ke ysed over 1000°F,

{3) Attemperatures over 1000°F, uss the material only when Lhe carban content is §.04% of highar.

WORKING PRESSURES BY CLASSES, psig

Ciags Temp., *F i 150 300 404 1) ! e
— 30 to 100 138 275 720 =ITH 1aan 2140
200 125 255 BB 8HC 1320 160
200 15 230 815 B0 1230 1B45
4411 L 0 575 765 1148 1720
500 85 170 a0 1 720 1080 1820
BOD 70 140 515 aas 1028 1540
BED &0 126 505 870 1010 181
700 10 A05 860 =T:1y) 14EE
750 1 430 £55 9uE 1475
A an q85 BS0 u76 1480
BED S 485 B45 &0 1485
B0 &0 as ] 00 1350
5D 36 85 B1E 175 11EC
1000 it 35K 485 Fr 1000
1080 An0 450 a0 1080
110 325 430 645 GRS
1150 275 355 E54 s
1200 : 17 230 145 515
1250 ! 125 185 245 370
1300 i 95 125 k] 2E0
135 | ¥ 40 135 BOE
Ti{iy i 5 75 10 185
450 ' a0 55 a0 125
1500 a5 45 pi] 108
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STR-AEME BLb-Y7?-EHGL 199 EE 0759670 0579191 OkLZ HE

ASME B165.47-1996 LARGE DIAMETER STEEL FLANGES

TABLE 2-26 RATINGS FOR GROUP 2.6 MATERLIAL S

Mominal
Dasignation Forgings Castings Flotas
25Cr-12Ni A 357 Gr. CHE (1)
& 361 Gr CHI2D 14
2I0r—12Mj A A0 Gro 3083 (12HA
A 240 Gr, 300H
MOTES:

11} A temnperatures ouer 10MIF, use only when the carhon conient s 0.04% or aigher.

12 For temperature=s above 1000°F, use only i the material is heat oeated by heating It o &
tamparature of at leagt 1HFF and gquenching in waler gr rapidly cooling by obhes means.

&k This materlal should be used for service temperatures 1080°F and above only when eegurance
is pravided that grain size iy nat fner than ASTHV 4.

vl For aervice temnperatures abowe BROFF, 1t is recomme wded that killed sbeal] containing not less
Lhan 9.90% residual silicen be usel,

WORKING PRESSURER BY CLASGES, paig

Clgss Temp., F 75 150 300 400 600 a0
—24 to 100 3o 260 G70 : ERG 1345 2015
200 418 230 608 805 1218 1816
i) w1 221 870 FEQ 1146 1708
00 00 200 Ran a 1085 16040
S0 Be 170 RO5 : G670 1010 1510
600 70 140 450 635 56 1436
[atli ) il 125 485 B20 330 1335
700 110 A5 10 010 1370
] 2] 446 586 885 1340
ann £ 435 aAD ! B0 1305
BSq0 .. BE d26 BEE I BEO 1275
o .. 50 415 55 B30 1245
951 - Je5 15 e 1180
1000 . m a3h dA BTO 1010
1080 v e 230 a0 585 875
1100 225 300 A45 E70
1150 170 230 w5 815
1200 et e 130 175 260 S0
1250 100 135 200 3o
1300 TH] T 160 P L
1360 e 0 &0 118 176
1400 can - a5 (1] 2. 1] 125
1450 et . an a . B0 | 95
1800 . - 5 30 50 | 0
2
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LARSE DIAMETER STEEL FLANGES

STH.ASME BLk.4?=-ENGL L99L EE 0O759L70 0579L92 TTT W

TABLE 2-27 RATINGS FOR GROLIP 2.7 MATERIALS

ASME 816471305

Neminal i
Designetion ! Forgings Cartings Flatee
ZRCr—200j : A 132 Gr. FAD (1)1 A 381 Gr. CE20 (1) A MO Gr. 3105 |14203]
i & 240 Gr. 316H
WOITES:

(1) At remparataras cver TI00F, usw cnly when 1he carben contomt i D.04% or highar.

(2} Fur samperatures aboye MIOOF, use only if the material is heat weated by bwaling it to a

tarmpefature of at least 1900°F and quensh.ng in water or rapidky coaling by oier maans.

{3 Service pmperatures of 1B50MF and above gneuld be used pnly whan assurence it provided

that grain gize ks rul liner than ASTMW 6,

WORKING PRESSURES EY CLABSES, psly

Class Temp., ‘F 76 150 a0n 400 800 a6y
—20 to 100 130 2RO G0 835 1345 205
200 115 236 (i aig 121% 1820
300 110 220 570 760 1140 1705
400 100 200 £35 715 1074 1605
Bl 19 170 E0S €75 01s 1m20
BOG b1 1o ¢ AE0 G4 960 1440
B0 &) 126 | 40 625 835 1405
700 e 119 1 45% 810 a1 1370
TEO a5, 450 600 200 1345
B0 BD ° 435 B0 &% 130
BSD B5 1 418 &7 €55 1240
900 5O 42 i &85 835 1255
850 a5 WE i 515 75 1160
1000 W omE i 480 BES 10
gL : ;3 . aso B 1010
1t00 Lo3BC P 36 520 TH0
1180 HEE 11 I a5 565
1200 R ¥ 185 275 410
1260 11} 135 206 30
1200 ! 7E 100 150 235
1350 Bl s0 115 175
1400 4K oo an 135
1450 a5 45 85 Wik
1500 ‘. B 50 5
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STD.ASHE BlLb-Y?-ENGL 199- EE 0759kL70 0579193 93 A

AZME B16.47-1956 LARGE INAMETER STEEL FLAMNGES

TABLE 2-2.8 RATINGS FOR GROUP 2. MATERIALS

Mominal
Designetion Forgings Caetinge Platee
20Cr—13Ni-SMe & 182 Gr. Faa A 3T G, CKIMCul A2al Gro 531254
22Cr-BMi-3Mo-N A 182 Gr. FE1 {1} A0 Gr, E31803 i1t
25Cr-THi-aMp-N A 182 Gr. FE3 (1} A 24D Gr, SR2TER ]
NOTE:
{1} Thiz ateedl may herome brikde after gervice at madremtely elevated tempereturea. Not to ba
used ovel BOXF,
WORKING PRESSURES BY CLASSES, psiy
Claza Tamp., 'F 7% 150 300 a0p &00 a0é
- 20 to 100 145 280 J50 1080 1500 2250
200 130 260 2 C A 1440 2160
300 115 23 BES BES 1330 1995
4400 104 FLH &1& 820 1230 1846
500 B 170 575 T 1150 170
ga0 74 140 £56 740 1116 1670
B0 1] 128 114 735 1160 16E0
L] - 110 = 4] 735 1085 1625
750 - Sk 236 o 1065 1585

2R
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STD.ASMF Blb.Y?-ENGL 199L B 0759570 0579194 A7 W

LARGE CIAMETER STEEL FLAMIGES ASME B18.47-1988

23 dog.

3 £ INats (1]
E (Nats {14 \ 3 f

> N

TABLE 3 DIMENSIONS OF RING-JOINT FACINGS?

Groove Dimanalany
j Dimﬂtﬂr
Radius of
Phch ot Raised
Nominsl Fipe Sze Mem. | Depth | Width | Bottom Fortlon
T Groova
300 | 400 i €00 | BOD | Mumber & £ F f K
T
G 5 28 . H33 29500 ¢ 0EOG 0.781 o.ng A BR
I8 28 2 Ve R HLE0D QLS00 o741 0.06 3385
30 n 30 .. E] 3370 | pe0D 1.7a1 Q.06 B2
32 2 - a2 Ve AS6 AR.Q00 DBET 056 a8 3B.75
24 a4 a4 Lo Rg? 35,000 0562 G505 0.0s 4075
26 g . 38 c. REA 40,250 0562 C.o05 0.06 45300
e . 26 A100 28.50) D.GB8 1.188 0,09 22,75
Z8 101 EXR-110] QBB 1.2 008 25.00
30 A10z 33780 | QBB 1312 0.08 L]
a2 A102 60K | 0EBE 1.1z IR 3860
4 R104 8.000 0812 1.438 0.0 42,00
| B A0S 40260 | 081z 1.438 Q.09 4475
Talaranews
E [dapthy) +4.018
-]
F [wicth =+t (K}A
P (pitgh diametert .15
A {radius at bowam) Max.
24 deg. (anole! =4 deq,

CGENERAL NOTES:
f2) Dimenzigns are n inches.
(by Ring-felnt naske= are not conlem lamwd for MPS 38 and larger langes.

[MOTES:

(1) kcight o raized portion & wqual to the depth of §rouyve dimensicn £, but 1 not subjactsd o
the tolerates for £, Full faea corigur many be wsod.

[2) For Tading requiramems for flangos, see para. 6.1.1,

(%) Swe para. 4.1.7 for making raquirensenes.
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STR-ASHE Blk-Y47-ENGL 199- B 0759670 05749195 789

ASME B15.47-1996

LARGE DIAMETER STEEL FLANGES

TABLE 4 FLANGE BEOLTING DIMENSIONAL RECOMMENDATIONS

Stud-halts

Baoks gmeller than % in.

Bohs squal tp er larger than
3)"4 in.

Carbon Steel | Qther Materials
ANSI 81821
ANS| B18.2.1, =quRre W ARSI B1E6.2.1, heawy hex
haayy hx haad ELER )
ANSIBI18.2.0, gouere or hex | ANEI B1E.2,1, haavy hax
h&ad head

Muts simaller than ¥ in.

Motz aepral ba ar argar Ihan
3.-"'1 if.

ASMESANE] B18.2.2, heavy hex

ASMESAMS B18.2.2, hex or
hadry hex

AGMIANSI B13.2.2, haawy
hex

Mala threads

Femate threads

AMSI B1.1, CL. 24, coeres
senes

AMSIB1.1, €I 2B, coarge
LeHes

AMNSI B1.1., Cl. 24; coarsao
5Eries up Frowgh 1 in.
bolks; & truad surbas for
largear hofs

AMSI B1.1, O1. 2B; coase
serics up trreugh 1 8.
b, & thraad serias for
larger bolts
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ETH.ASME BLb.Y?-tN&L 199k EM O759E70 0579149k Y45 EHE

LARGE DLAMETER STEEL FLANGES ASME B16.47-1906

WELDING ENDS
{Welding Meck Flangea, Ma Backing Rings)

Slape 1:3 [max.p

Slope 12 {max.| 10 dag. 1 1 dap.

Q12 ein, racdivs
31T geyg. & 3142 deg!

37142 deg.
+ 2-1/1 deg.

l 1
' 'l
0.08 ¢ C.03
i
A B X A F x
v f b |
FIG.1 BEVEL FORWALL THICKNESSES rFRGM FIG. 2 BEVEL FOR WALL THIGKNESSES ¢

0.19in. TCO .82 in., INCLUSIVE?? GREATER THAN 0.88 Jn,' -3

A = nominal curass diareeter of gige, in.

H = nomivalinside diameter of ppe, i,

I =

naminal wall thickness af pipe. in.

HOTES:

11} 5ea paras. §.4 and 7.4 for detals ang wolerdncas.

{2} Sea Figs. 3 and 4 for edditignal datails of welding enas.

{3} When the thickness of 'R hub at the beyvelis gieater than that of the pipe to which the flange is joined, and the additicnal thizknsss
i providad an the eutzsda diameter, 8 taper wild having a slope notexceeding 1 1o 3 may be amplayed ar, Mtermatively, the greatar
ourside diweter may ba taperad, gt ihe same maximorn fope or less, from a point on the welding bavel aqual to the G0, of Lhe
frating pipa. Simitarly, when the greater thickness is provided an the ingws 3 the Mange, it zhall be taper bored from the walding
erd ar a thapss rot excoeding 1 to 3.

When Hangas coverad by this Standard ara intended for sarvices with ight wal and highe strangth pips, the thickness of tha hub
st thabevel thay be greater than thatof she pipe towhich oha fange is jined, Unger these condhtions & single taper hub may ke pro-
vided and the cuteid> diameter ot the hub 2t the base [dmension X1 may slae bs modified.

Tha additiooal thickress may be provided on cither inalde ar outtids or sty an each slde, Bl e totel additional thickrage
shaf noi wxceed one-half dmas the neminal wall thickness of Intsnded mating pipe, Sex Figs, 5, B, and 7,
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ASME B15.47-1885 LARGE DIAMETER STEEL FLANGES

WELDING ENDS
{Walding Neck Flanges With Backing Rings)

; ;
FiE. 3 INSIDE CONTOUR FOR USE WITH FIG. 4 INSIDE CGONTOUR FOR USE WITH TAPER
RECTANGULAR BACKING RING! 2 BACKING RING'-3

012 min, radius
.5 rmn, [Note 113]

A = romiral sutside dismeter of walding snd, in.
£ w» nominal mside dlarmetsr of pips
=A -2 Im.

Cm= A 0031 - 176 — 0.0 in.

t = ngminal vwall thicknaes pf plpe, .
0.031 = minus tolerance on O.0. of plps, in.
1.75¢ = 8715% of nominal well multipled by 1w o conwvert iNto terms of diamster
Q210 = plus tolerenge on dlamster C, in. (zee para, T.4.3.}

NOTES:

11} 0.5 in. dapth bazed onuse of 0,75 in. wids backlng ring.

12} Ses perag, B.4 and 7.4 for details end tolerancas.

13| Ses Flgs. 1 and 2 for welding ond datsila of walding neck flanges.
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LARGE DIAMETER STEEL FLANGES ASME B16.47-105¢

WELDING ENDS
(welding Nock Flangesz)

ADMTIONAL THICKNESS FUR
WELDING TQ HIGHER STRENGTH PIPE

1B deg. max. [1:3

N

18 deg. max. 11:3)

FIG. 5 BEVELFOR OUTSIDE THICKNESS ™ Fifi. & BEVEL FOR INSIDE THICKNESSH

18 duy. max. 41113

‘oﬁ%}_
T W F
! ¥ e ) l
1 deg. mex (10— T t:

v

FIZ. 7 BEVEL FOR COMBINED THICKNESS ™

Rt
—i- =
L:\l-‘_

[

MOTES;
1} Peither £, tg, nar their sum iy + 20 shall ewceed D51

12} When the minimurn specified yield strangthe of the seetions to be loined are unagqual, e value of (g shalt at least agual ¢ Hmes the
ratio of minimum apecified vield stranath of the pipa 1o yeld strangth of the larigm,
(3] ¥elding shvadl b i acoordmnce with the applicable coda,
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ASME B 16.47-1908 LARGE DIAMETER STEEL FLANGES
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n

TABLES DIMENSIONS OF CLASS 150 SERIES A FLANGES'™™

1 I | 4 5 [ T ] ] 2 I b 1z 13
: Thickneaa of

Q. 0, Rangs, Min.? Length : Diarm, Hulb: Raiswd Cilling I Fillwt

ol Thraugh of Diam.? | Fage ; : { Radius
Mominal | Flange | WNF | Blind | Hub i Hub* | Top | Diam, | BHam. ;. Mo of | Diem. | Diam. | pyp,

Fipe t of Bolt | Bolt | of Balt of [po———
Siza [ o ¢ Y X A i R Zlrgle | Holes Hiba Boh ry
o8 4425 | 266 | 2em 4.75 HE2 00 : 850 | 3ar7s 24 1.9% 1 0w
23 I6ED | ZE1 | 2= P | 262 2800 I 31.50 ad.oo ] 1.38 1 0.44
30 876 2484 164 b.28 3076 .00 r 2378 3600 k- 1.3% 1% 0.a4
a1 4175 | 319 | 318 5,59 3275 | 3200 | .00 3650 28 1.62 1 044
a4 4375 | A | ang 656 w75 | 3200 | 00 40,50 az 1.62 14 050
36 4600 | 356 | A58 .19 3675 | 3600 | 4025 4275 a2 1.62 1l 0.50
a8 4275 344 3.44 519 38,00 [ 35.00 42.25 4525 32 1.82 iz 0.50
a0 076 | A5G | 356 Ead | 4100 | s000 | a425  47.25 =6 1.62 1 0.5
) £3.00 | =81 | 3.8 B.75 4300 | azo0 | 4TQD aghg ] TE2 1 Dbl
4 SE.2E | 400 | 4.00 7.00 4500 | 4400 [ 4900 | &1.75 an 1.62 1% .50
a6 | 5725 | a0s | 406 | 731 | 4712 | 4600 | 5100 s37E | 40 | 12 | 1% nsp
48 SO50 | 4325 | 428 7.EE 4312 | agg0 | 5350 SO0 a4 1.62 1% .00
L] 61.76 | 438 | 438 £.00 6125 | BO.OOD | ES&D - RA.DS a4 1.RE 13 i 1150
LI 64 00 455 4.55 B.25 5325 | B 57.50 B0.50 44 1£88 1A Q50
54 65 25 4.75 4.75 B.5O BR2L | RAOD EO.50 G275 44 .88 1 [+l
56 6375 | 483 | 40 0.00 L7486 | bELO | 6200 B5.00 4B 1.8 1%, 050
] 71.00 | B0 | 506 8,25 5038 | EB.OO0 | &4.00 67.25 A8 183 1% .50
=] 7300 | 519 | 609 8.44 GL3A | 600 | 66.00 64,26 52 1.58 1% 0.50

[Aftes fafhvmw Tafda 6]

34

Copyright by the <RSOCDDODES>A Americon Soriely OF Mechomicl Engh
Sin Mar 3D DS:4D:07 7003 Engreers



STD.AZME Blk.47=-ENGL 199- EE 0759470

LARGE DIAMECTER STEEL FLANGES
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ASME B16.47-1958
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TABLE 6 DIMENSIONS OF CLASS 300 SERIES A FLANGES™

1 z 3 | 4 | s B 7 B s | w [ 12 | 13
. Thicknass of I

0.0. ! Flanga, MinT Length : Diem. Hub  Raisad Odlllng Fillat
Mominal of i Troatah. ﬂf' Plam.* Ff“. Diam. | MNo.ol ! Diany. | Digm. th:!lus-
Pipe | Flanga | WMF  Blind I Huk Huk Top Ciem. of Baft Bot of Bolk o Min.

Glze o c & ¥ X A A Clrcla Herlas Hola Bolt n
26 226 | 212 | am 7.05 2838 | 2600 | 2350 34,50 28 1.75 % 038
22 4078 | 3BE | 3EE .75 080 | 2800 [ 3tso a7.00 i 175 1%, 0.44
an azo0 | 3E2 | 375 825 | 3253 | 3000 | 3276 39,28 @ | 158 1% 0.44
az an.26 | GHAE | 384 B75 | 3465 | 3240 | 380¢ 41.50 11 | 200 1 0,44
M arse | 400 | 412 912 | 3hbE | 00 0 3400 43.50 s 200 1k 060
36 B0.00 | 41z | 438 950 | 28.00 | 3600 4025 ! 4640 hF3 212 2 0.50
18 4604 424 48 | 72 3012 | 3BD00 406D r' 43,00 3% 1.62 14 50
L] 4875 | 480 ' 450 | 762 | 4135 © 4000 4275 | 45E0 az 175 134 0540
43 BOFE | 468 | 469 FEE | 4325 | 4200 . 4475 47 50 k] 175 1% 0.E0
44 |, 5320 | 488 | 488 f.12 | 4525 | 44.00 | 47.00 92,76 &2 1.58 1% 0.50
46 EBIS | EOG | 506 | 850 | 4738 | 4600 | 4900 | 5200 | 28 § zoo | 1% | o080
48 . &7.75 | 525 | 525 .81 | 4938 | a0 | 5TES 5d.00 22 200 1 0.50
Bl 6025 | 550 | BEQ €12 | 6138 | 50.00 | 53S0 | GRIE az &2 2 0.50
52 6225 | Lid | bE4 838 | 5338 | BEOD | ESED I BH.25 ax 212 2| osn
54 €656 | 600 | s.00 0.04 | 5550 | SO0 | 577 | 61400 28 z.a8 ) 050
B6  E7.25 | 6O | BOA 10.25 I &T.62 | obbo | so9.7s 63.00 b 7.8 21 0.50
GE I B925 | 695 | 825 1Cce0 BBED | BEOQ | 6200 | 6500 3z 2.38 2, (.50
i1 7175 . Gad | 644 1036 B1.62 ! 80.00 © 6400 | &7.00 323 2 .50
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ASME BY6.47-1008 LARGE DHAMETER SYEEL FLANGES
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TABLE 7 DIMENSIONS OF CLASS 400 SERIES A FLANGES'®

1 2 8 4 5 B 7 ) g w | 1 | a2 13
Thicknasz ot -

Q.0C. | Fange, Min™ | Length | Dlam. | Hub | Raised Drilling ; Fillet

of Through of Diam.?: Face | Radius
Meminal ! Flange | WNF | Blingd Hub Hub® | Topr | Diam, | Diam. | No.of | Diam. . Ciam.  Min.

Pipa af Bolt Bakt of Boit of [—
Slze o c e Y X a L Circle Holes Hole Bolt Iy
i r 326 | 360 | 4B 7.62 | zBE2 | 2600 | 2060 | 34ED 28 1.68 18, .84
78 4075 375 212 £.12 ne 28.00 ME 0 3700 28 240 1% 0.50
30 4300 | 400 | 4.3 g6z | 32o4 | 3o00 | 3375 : 30.25 28 212 2 0.60
] 4625 | 4235 [ 4.5 212 | 2so0 | 3200 | 3EO0 d1.50 ] 2 2 0,60
3 4750 4,38 481 2.40 IR | 34,00 38,00 43,50 8 212 a * o6
k1] BOAD | 450 | s08 588 3938 | 2000 | 4026 46.00 az 212 2 6B
3 47,50 ] 488 | 48 512 - 2060 | 2900 | 4usm 44, [0 az 1.64 1% .50
40 000 | 512 | B2 880 4150 | 40.00 ! 43,00 46 25 az 2.00 1% LK
47 5200 | 525 | 525 a.s1 43,62 | 4200 4800 48.25 az 2.00 14 0.546
44 B4.50 | 550 | 550 8.9 : 4562 | HM.00  47.25 50,50 a2 212 . 0,56
a6 B&. 76 bB.7G B.7Th f.62 4775 | 4B.00 48 50 52.3R a6 2 2 (.56
ag 5950 | 600 | A.00 1012 | 4368 | 4600 8150 55,25 bl 238 2, 056
5ib B1.75 | 818 | 625 1056 | 5200 | 5000 G363 57 Edl 1 238 2k .56
52 63.76 | 638 | G.a4 10.B& 54.00 | 5200 I BG, 62 24,40 32 2.34 A (.56
hd 7.0 [ B.75 1138 B5.97 | B400 | B7.EH 52,25 28 a.82 2l 0.56
G5 E2.00 GEE | 6.0d 11.76 6285 | 5600 | BO.12 54,25 az 262 iy 1.58
G& Moe | o | oAz 1206 | G025 | GOl | B2i7 54,25 3z 2.82 2% 0.58
a0 74.25 7.1 7.34 1256 238 | GOGD | B3R Be.00 az Z.BE 5 05

fhates Folfow Table TE)
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LARGE DIAMETER STEEL FLANGFS ASME B16.47-1006
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TABLE 8 DIMENSIONS OF CLASS 608 SERIES A FLANGES™

1 2 3 | a 5 6 7 8 9 w | 1z 13
Thiskness of
0.0, Flange, MinT | Letgth | Diam. | Hub i Ralsed Drilling Allet
of Through of Diam'  Fase Fradius
Meaminal Flange T WNF | Blind Hub : Huk® Top Diam. Diam, Mo, of | Diam. | Dlam. Min.
Pipe of Bolt | Bolt | of Bokt of
Hize 4] Q [N ¥ X A R Circla | Haolas Hole Bolt [
4 anm | 425 | 464 B4 | w4 | 2500 2050 | 3600 28 2.00 174 0.50
8 4225 | 436 ¢ 519 925 | 3182 | 200 3150 | 3mco 2E 2.12 2 .50
30 4450 | 450 | 5B& 976 | 3394 | 30.00 4375 | 4c35 | 2R 212 | 2 0.50
3 4700 | 462 | BAM WIS | MBIz | 2200 3800 | 4380 26 2.8 2 0,50
34 4900 | 476 | GO W62 | 3B | 3900 | 3800 44,50 28 2.38 2 056
365 5175 | 488 | 638 1112 | apsz | 3600 | 4025 | 4700 L 262 2l 0.55
kL 5000 | 600 | 612 10,00 | 4026 | 3sop | 4iBo | aETs 26 2.38 A 05
40 E2or | 625 | 63 A8 | 4225 | 4000 | 4375 47,75 a2 z.38 2 0.58
42 EE3E | E6X | 575 TG0 | 4438 | 4200 | 4600 | 6050 ) .62 2o .55
a4 57.25 | 681 | 700 1,38 | 4650 | 4400 | aBIs ! 52.50 A 267 2ty 058
45 Ba.E0 | 706 | 731 1181 ' 4862 | 4500 | 5035 1 BLTS 32 X v 2l 0.6
48 6276 + 744 | 74D 1244 5075 | 4800 | szE0 | 5750 3z 253 2% 0.56
Bt B5.75 ! 775 | 800 1284 5283 | 50.00 - 5450 | 60.00 | kR F: 3 0.5E
52 677 ; 800 | 825 | 1335 6488 | 5200 GBS0 | 62.00 32 ata | 2 055
54 o0 | 825 | s | 134 B7.00 | 5400« BBTE | 6425 | @2 312 | 32 0.56
56 7300 | BRE | B8E :? 1425 ' 5112 | E6.0NQ | 6075 | 66,75 3z 128 3t 062
58 ML | HTE 0 B2 14.58 61,12 | B8O | 6300 E8.76 ar 338 3, | nezx
B4 7E50 | 014 ' .58 15,31 | 6238 | 600 | GB35 | 747 28 4.62 ks f 0.59

Wotes foffaw Tale 15)

x
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ASME B1647-1596 LARGE DHAMETER STEEL FLANGES
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TABLE 9 DIMENSIONS OF CLASS 800 SERIES A FLANGES'™®

1 z s | a 5 8 7 3 s [ w0 [ 1 [ 12 n
Thicknses of )
0. D. Flange, Min." Length | Dékam. Hub Raisad Drilling Fille
af Thraugh of Diem.?| Faca . Radius
Nominel Flangs | WNF | Blind Huh Huh! Top Dlam. DHam. | Mo of | Dlam. | Diaen. Min.
Fipe of Bokt Bolt of Bolt o ——
Size o A & ¥ X A A Cirele Holas Hoie Bolt ks
26 427 | B8 531 11.25 | 3050 | 2600 | 2950 . 37.50 20 258 2 0.44
p 00 | 582 © B7S | 1175 | 3275 | 2800 | 31se | anzs 20 2.2 k] 0.50
20 45.50 bBs 7.1E 12,26 3600 [ 30,0 3,75 4278 20 1 3.2 3 0.50
32 0175 G.25 7.62 1300 © 5725 | 30.00 36040 4560 ¢ 20 338 ay 050
T e | 650 | CBOE | 1375 | 20852 C 308 . 800 | 455 1] A.62 1PN 058
a6 52ED | 76 | S4d | 1425 | 4188 | 300 | 4025 50.75 20 362 s 0,55
] BP0} | 750 | #50 | 1488 | 4236 | 3wOo | 4326 | H0.75 20 3.62 3l 0.75
40 LR )] Y] 8.81 14.31 44 33 [ 40,00 4679 , G175 24 3.52 als .81
]
43 6150 | BI2 612 | 1482 | 4831 | 4230 | ards | 5475 24 : 352 als | onE
44 g2 | a4 | 966 | 1538 | 4662 | ea00 | s000 | SvE2 | . amm - 3% ¢ Dea
45 €425 | 583 | 1008 , 1696 | 5088 | 4600 | BRS¢ | s0B0 | 24 . 412 4 0.5
43 7025 | 949 | 1038 1650 | 5288 | 4800 | 5450 | s2E0 24 412 4 0.4
50
52 E
T
54 i :
56
58 {
it

iWofes follawr Takie 1h)
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LARGE DIAMETER STEEL FLANGES ASME B16.47. 1096
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TABLE 10 DIMENSIONS OF CLASS 75 SERIES B FLANGES™®

1 2 T 5 8 7 B e | 10 [ v [ 2 | 1
Thitkness of

0.0, Flange, Min” | Length | Dlam. | Hub | Raltad Drilling Fillet
of Through of Diam.* | Foce Redius

Nominal | Flange | WNF | Bind |  Hub Hut* | Tap | Dlam, | Diem. | Mo.of | Diam. | Diam. | g,

Fipe . of Bolt | Bokt | of Gak | of

Size o c c ¥ X A A Circle | Hales Hala Balkt r
26 000 | 13 | 13 29 | 2mez 2608 | 2775 | 2eE0 | o8 | o6 % | 0a
P oo | 1m 1m 744 ' 2HAT IBOG i 2076 3050 49 0.7 & 0.3
M oBAL | 1E o oda - 2bk A2 . WoE | 2195 | 2250 ad . 035 % 0.3
32 00 | 138 | 184 2.76 262 | Z206 | 33375 | adgn a4 0.75 5 0.3
44 32,00 1.38 1.50 225 462 | 3466 | 3375 H6.50 a2 0.75 B 0.3
%% anEr | 144 | 167 328 3581 | 360G | 8500 | %806 . 40 CEE A 0.38
3 4285 ' 16D | 175 350 388t | 306 | eone | atms ac os8 % 0 0as
& 4469 | 160 | 175 382 4081 | 4008 4200 . 4308 #d 0.88 EA 0.38
42 ' aBBE | 156 | 1B 375 | d2@1 | 4206 4400 i 4506 | 98 0.BE e 0.38
44 - 4825 | 189 | 1ua q.12 dau5 | A 4BZ6 | 4738 i 1.00 T i pas
48 Bl.25 | 175 | 2.00 435 4655 | 4606 | 4625 | 4m.an a0 100 % 0.28
4B 5225 | 181 | 212 4,328 4230 | 4208 | 5028 | svsm a 1.00 A 028
50 BE25 | 188 | 214 EX-0 5034 | BOOB | 5225 | GaER dad ‘00 A 058
52 G736 | 188 | 225 4.78 623 | GzDB | B435 ° EEEQD a% 100 A 0.3%
54 5958 | 194 | 238 d.5d 5500 | 3408 | S6.25 | 5750 a8 100 T .38
58 B200 | 200 | 244 £.31 B2 L GEOE BRSO | SnE8 an 112 1 0.44
58 G400 | 206 @ RED 544 | 5812 | SBOG | 6050 | & a8 as 1% 1 Uad
64 BEDO | 2.t8 | 2R2 B.G6G G112 | &00E | E2E0D | BabR 44 112 T 044

fMotes foifaw Faske 5]
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ASME B16.47-1096 LARGE DIAMETER STEEL FLANGES
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TABLE 11 DIMENSIONS OF CLASS 150 SERIES B FLANGES™

Ty

pag— - e

1 2 3 | 4 5 B 7 2 a [ w | 1 | e n
Thickness. of
©0.0. | Aenge. Min” | Length Diam. | Hub | Raisad Drilling Fillet
of Through of Dam.'* Face Aadius
Mominal | Flangs | WNF | Blind Hub Hub'® | Top  Digm. | Diam. | Ne.of | Dlam. | Diam. g,
Pipa of Bolt Bolt | of Bodt of p———m
Size Q c & i 4 x A R Cirgle Habes Hele Belt 1
26 M | 162 | 175 5.50 2694 | 2608 | 00 | 2034 6 D88 £ 0.38
28 3299 | 175 .88 375 B4 | 2806 | 40 | 31m 40 0.88 % 0.38
2 ME4 | 175 200 3.4 N0 | 5006 | 3200 | 333 dd 0.&e Y 0.38
32 37.06 1.81 2,12 4.25 3306 206 34,04) 3h.44 a4 D.EH :'.24 0.38
a4 3956 | 184 . 2IE 434 | 2592 | 3406 | 2825 | 3780 ) 1.00 LS 0.
kT ME2 | e [ 23 467 | 309 { 3608 | 3825 | 3978 44 1.0 i .58
38 4435 | 212 | 2ED 488 | ¥9.05 [ 3MAZ | 4025 | 4212 dn 1.1 : 0.38
40 4525 | 215 | 252 5,08 413t | 4012 | 4260 i 4412 44 1.2 1 0.33
42 @ | zar | 2o 526 | 4333 | 4212 | 4480 | am0z 45 .12 1 0.4
44 s25 | Z3B | 2m B3 | a50% | 44712 | assp | aaiz £2 112 1 pad
b 5281 | 244 | 2ma BB | 47.44 | 4802 | ame2 | w56 o . 128 . 1 0.44
ag B4B1 | 256 | A406 668 | 4860 | 4812 | 5075 | s2se a4 125 1 044
50 SEH1 | 288 | 318 | G065 | 5150 | 5DaZ | 5275 | 5458 s 1.25 1% .44
52 B88Y @ 275 | 23t *© B19 | 5356 | 5212 | sa7s | sese 52 1.25 1 0.4
B4 B1.00 | 2E1 | 244 6,33 B5.62 | 5412 ' BH.78  SB.7E 56 1.7 g 0.44
56 G300 | 268 | 256 ' 656 | 67.09 60412 | 5875 8075 B0 125 | 1% 056
58 BES4 © 204 | 268 685 | 5669 | 5812 8075 B34 48 1.38 1 0,56
Bl g7 A0 | s OB | 181 | 8012 | 6300 6544 52 1.5 1% .56

Noteg foliaw Talbte 15)
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LARGE DIAMETER STEEL FLANGES ASME B16.47-1995

3t

o

N

.

4|

—

X

TABLE 12 DIMENSIONS OF CLASS 300 SERIES B FLANGER'®

1 z 3 | 4 5 & 7 2 g [ w | n 1 12
Thickness ol
0.D. | Flange, Min” | Length | Diam. | Hub | Rajsec Delling Flilut
of Through of Diam?®| Fece Ardiuy
Hominal | Flange | WMF | Blind |  Hub Hub® | Tep | Dlam. | DEam. | No. of | Diem, | Diam | piq,
Fipe of Boit Bolt | o Boit of
Size a g [ ¥ b 4 A A Cirgle Haolas Hela Bokt y
26 k12 350 | 350 B.EQ | 2782 | 2219 | foum | B2 s 1.38 A .66
28 .25 350 | 350 588 | 2976 [ 2519 | 3100 K< 38 1.38 14 0.56
30 W0 3ee | 260 B.22 J200 | 3005 | 3336 | 3.0 o6 150 1% 0.E6
32 4150 A | 405 B.EZ 400 | 3225 | 35450 E 850 az 1.62 1% 0.62
K> 4362 406 | 448 .81 3612 | 3425 | 3750 - LT a6 1,62 1 0.52
ki 46.12 .06 445 112 IHO0 | 36325 | 3975 42 BE az 1,75 18 062
A 4512 438 ' 438 . 758 | 4040 | 3445 | 4178 44,88 36 175 184 n.62
44 a012 | A58 488 ' 781 l 4200 | ahzs | 4382 s6m8 | a0 175 | 1%, | os2
a2 22580 T ABY 408 - 08 : M | 4231 | a6 49.00 a6 1.88 1% 0.62
M| a0 . 500 s0c gas " apte | oaa3 | 4880 5100 | a0 | 13 | 1% | oz
Al 57.5( ' 506 512 875 4838 ' 45,31 | 5000 B3.75 k[ 200 1% 0.52
a8 54150 5.0& I £.31 2.8 G031 | 4831 | E225 5575 40 240 1% % 082
B0 150 544 | 550 4,ih £233 | 5231 | &4.25 E7.75 44 2.00 1% 0.62
52 250 582 | G.eA D56 | Edds | 5201 | soee 0 ose3s | a8 | 200 | 1% | ose
b4 ESEE 53§ | m&E .42 | sAH0 | 5439 ' M | B22 48 200 174 D6
56 BOED - 606 | GB | 10.60 | 5881 | 5631 | en.50 | 8RO | a6 238 | 2% | ose
58 7194 | GO& | B3R 10,81 £0.04 i BB.31 | €275 i 67.44 40 238 2l 0.8
B 7354 G.Ad | .54 10,88 £2.94 i 60.31 GLANy G944 a0 Z.48 21 [1L6

atas fallowr Fable fE)
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LARGE CIMMETER STEEE FLANGES

X
TABLE 13 DIMENSIONS OF CLASS 400 SERIES B FLANGES' S
1 2 g | a 5 B 7 i o8 g | 1w | m 1Z ! n
|
Thichnas o ;
Q. 0. Flenge, Min” | Length | Diam. Hub - Raised Driliing ¢ Flilet
of Thruugh ol Dlam?, Face ) ' Radiua
Mominal | Flange | WNF | Blind | Hub | Hub* Tap ' Digm, | Dlam. . No.ot | Diem. | Diam. | Min.
Fipa - af Bolt Bokt | of Boit of [————
Sizc Q & c ¥ X A : R Cirele Holes Hake Boh I3
1
26 3zsn | 3sm | 380 5.40 5712 2600 | 2800 | 3075 2 1.50 1 .04
b L0 a7 | 375 B25 | 912 2A.DO | 20,00 33400 24 162 1 050
30 3835 400 | 400 | 668 3126 [ 30.00 | 3236 | 3836 2@ | 162 1% ! DED
32 a075 A2 | 426 | 708 3325 , 3200 | 3438 | wE0 2@ | 1w 1% ! os0
i
Y] 4275 438 | az8 7.38 365,38 | 340 | s6s0 [ 3950 az 1.75 1t 056
2% 4560 ARG ! AE5 7.E3 3750 | 2B.00 | FBEZ | 4240 28 1,38 1% .50
3
aa . :
az i |
|
44 ! !
48 | b
48 :
T *
50 : i
52
1
54 i
bt ;
58
&0
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TABLE 14 DIMENSIONS OF CLASS 600 SERIES B FLANGES-8&1?

ASME B1E.47- 1986

1 T 4 5 & 7 | e 5 | o | v | 12 13
': Thickness of I
0. 0. Flangs, Min? | Lenglh | Ciam. | Hub . Ralsed Crilling . Fillst
Nominal ; g of F  Bli Th:mnh nfu § Dlam.! | Pace Diem. | Mo, of | Diam. | Diam. Ha::lu‘
Ploe anga [ WN ind ub Hubl Top Dlam, ;_ of Boic Bt of Balt o : Min,
Size o C G ¥ x A R Cirele | Hales | Hols | Bakt n
b 2500 | 438 4033 7.12 2750 | 26800 | 28.E2 : 31.75 & 1.75 15 (5
b:} 2750 | 486 | 458 750 | 96z | 2BO00 | 3088 [ S4.00 28 1.88 % os0
a0 035 | 494 | 500 8.0 375 | 200 [ x302 3A.50 28 2.09 1%, .50
32 4r75 | 512 | B3 850 J1#8 | 3200 | 38e5 | 3875 Pl 212 2 . 05D
kL] 45,75 B.E& | 5.68 4.19 B0 | 9400 [ F750 4150 24 238 2% | 0B
25 4775 | BT4 | 504 .56 %12 | 3|BO0 | 39I5 | 4380 za 2.38 2k, 0.56
K]
] .
a2 |
a4 I '
43 ' i
a3 :' |
&0 ' i
52 | [ |
Ea ; |
ER
Lt '
]
Miutes foifow Tadde 15)
43
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LARGE DIAMETER STEEL FLANGES

8§

\

i

IS

TABLE 15 DIMENSIONS OF CLASS 904 SERIES 8 FLANGES ™% 1

1 2 a 4 5 6 7 B 9 [ w0 [ 1 12 13
Thkkness of
0. 0. Flangs. Min” Lengih | Diam. Hub Raisnd Dhilling Flilet
of Thraugh of Dlam.? | Face _ - . Radius
Mominal | fange | WHF | Blind | Hub Hut* ! Top | Olam. | Diam. | No.of | Diam. [ Diam. | i,
Pl of Boit Bal of Bolt of ;
Siza 0 o c ¥ X A R . Circle Holes Hola Balt © n
1
2 apgs | 5351 | GOE Wiy mees | oxe0n | 000 | 3550 Fli 262 % | o4
r
28 43,60 6.1 BEBE 10,88 3138 | 28.00 2228 35.26 20 2.88 ¥y . 060
A 48,580 .12 B.83 11.349 33280 [ H0.00 3450 40,75 20 312 3 .50
a2 4370 B6.31 7.3 1184 3675 200 3660 1 43.00 20 .12 3 0.5
i
34 51,75 675 7.68 1256 3788 | 3400 49.00 AR A n 338 iy .56
a3 A3.00 6.81 7.5 12.84 50,00 38.00 a0, 50 47 .25 24 311 k] 0.568
a3
AQ
42
a4
[ I
}
- i
50 |
1
52 |
54
B&
53
B ;
fNiGIes fafiow an next page;
44
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Notes to Tebles 6=15
GEMERAL MOTE: Dimanzians ara in inchag,

MNOTES:

{1} For tolerances, ere Section 7.

[¥ For facings, ses para. 6.1,

|20 For flange bolt holes, saw para. 6.2,

|4} Fur gpot facing, see pera. 6.3,

IBy The bora is ko be specified by the purchaser. Toleranges In para. 742 spply,

€ BlAnd flarges may be made with or withaut hubs at the manufacturer's opticn.

174 W¥hen thess flanges are reqgulrad with fles face, sither the full thickness orth ickness with ramed face ramaoved may be tumiahed,

Ustrs ora remindesd thal remowing the reised faee will make tha lengih through hub nonstenderd,

[BF Thia dimenslen & for the laige end af hulb, which may be etcright ar taperad.
|9 For weiding and beovel, sec para. 6.4,

{14 Dimensicns for Classes 400, GO0, and BO0 NP3 36 arwd lamgur fo- Serles B flatiges ere the same &% for the Series & flangas.

45
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LaRGE DMAMETER STEEL FoaMGES

TABLE 16 PERMISSIBLE IMPERFECTIONS IN FLANGE FACING FINISH

[Soe Para. £.1.5]

Nominal Pl Stze

Maslmum Radial Projection

of Impetfections Which Ara

Mo Deeper Than the Battam
of the Sarration, in.

Manimum Depth s Radial
Projection of Imperfections
Which Ara Dmepar Than the
Bottom ol the Serration, ir.

2030 Q.50 025

38 48 0.668 0,24

S-60 Q.62 031
4f
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ANNEX A
METHODS FOR ESTABLISHING PRESSLURE-TEMPERATURE RATINGS

[Thie Annex |8 ol part of ASKE Bi6.47-1996 and is included tor intormation only}

Al GENERAL

A1.1 Imroduction

Pressme-lenmertuce tatngs in this Standard have
been determinad by (the procedurss in this Annes,

The prinvary considetation in establishing rlings is
zdequate wall thickness to systain strosses dus lu pres-
sure and other loadings. Other corsiderations affecting

or limiting the ratings 1nclude:

{u) stoesses in ilanges esulting from bolt-up noces-

Sary to maintain gaskel seal;

{&) distartinn of Nangey due to Joadings frapemirted

thrimgl the pipeline; and

fe) limitations applying primarily to valves bul im-
posed also on flanges in onder 10 mainkain eompalible

ratifgs,

Al.2 Materal Groups

haledal groups in Table 1 are based oo identical
or elesely matched allowible suess and yield sirength
valugs, Where they arz not identical the Iower wulue

has been apolicd.

Mo fhat material groups anz i owmbened conse -
tively. Some groups are intended for use only i valves,

See ANME RIAZ4

A1.1 Matarial Propertias

The allowable stress and yicld strength values peed
to cadoulate the pressme—lemperscure ratings wers taken
from lhe ASME Boiler und DPressure Vessel Code,
Section TI, Part D In additon, data has bean provided
directly by the ASME Boiler and Pressure Vessel

Snbecemilies on Matcrials.
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A2 RATINGS

A2 1 Rating Equation

Ratings given in Tahles 2, psig al semperatures
exprassed in degrees Fahronbeit, for all mutedals and
pressore classes, are esigblished by Hg. (1n

Fr=F 5073 = P, [y

where

Fr = rated working pressure, peiz. for the specified
material 3t Emperatunc T

£, = pressurc rating class index cxprassed in psi’
(g, £ o= 300 psi for Class 300

5 = welected stress, psi, for the specified materigl o
temperature £ (see paras. A22 AZL and A2

F, = ceiling pressore, psig, as specifcd im A3 at
tempemiure T

AZ.Z Ratings for Group 1 Materinls, Class 300
and Higher

The selected stress ) fore cuch matorial proup anong
Cinmp 1 materials in Table | A is determined as follows,
[«) Al teoaporatares below the creep range, §y shall
be loweal of the following values:
ffF 80% of specified micimum yield strengeh o
10FF,
2} 6% ol i yield sirength ot empeniure 7
(3} 125 times 1he alowable stress al temperaore
T ux listed for ASMFE BPY Code, Section I, o1, if not
Tisred for Sectior 1, s Tisted Lot Scorlon ¥ L Division 1.
(&) Al temnperatares in the creep range {defined us
those above TO0°F for Choup 1 matedals), &, shall be
the lowest of the follawing valees:
£} &% ul the yield strengdy ar lemperature T
(24 the sllowable steess at tempershre T oas Listed

MrHis defuiion o F. s apply wa Class 75 amd Cluss 1500

See pora. A2
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for ARBME BPY Code, Section 1, or, il nod Bsted [
Section I, as listed for Section VII[, Division 1.
fo) i no case shall e wvulue of §) merease with

IMCTEANNE TP THENDS,

fd} Yicld strength yulues for detcrmination of valucs
of 5y shall be chtained from ASME RPY Code, Section

IL. Part I

(el Where more thap ome allowalle stress value s
listed for a matemal at any ternperatuez, the tower valne
shall b wscd, I loweor allowahle sirers values do not
appear, aod it is noted in the allowseble stress table
thal the sllowable siress values oxccod two-thirds of
the yichd strength at temperature, then the allowable
sless values shall be determined as twro-thirds of the

tbulaged yiell sirengih al Enperaluce,

(i Allowable swess valoes fisted e the ASME
BPY Cuore, Section [T, Class 2 and Class 3 may he
nsad only il the maweral i not listed for cither Soction

1 ar Sechon VI, Division 1,

AZ.3 Ratings for Group 2 Materials, Class 300

and Highar

The selected strass £, for each materinl growp among
Group 2 materialy in Table 1A s determinged as folloaws,
fa} At temperstures below the crcep tanpe, &, is
determingd in acconlance with para, AZ2.2(2), except
that 70% of vield sirength shall be uwsed, instcad of

W, in paras. AZ2a) 1y aad {a)2),

(0} At temperatures m the ceeep range {delined s
those gbove 230°F for Groop 2 materials), §; s darer-

mined in acecrdanve with para. A2 bB).

{2) The limitations in paras. A223e), id), {e), and

i1 apgly,
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LARGE DIAMETER STEEL FLANGES

AzZA Ratings for Classes 7% and 1540, All
Matesial Groups

Pressurd—lempenidure rabngs for Classes 75 amd 150
Manpes o determioed [or sch noteril gnoup as s
forth in paros. AZ.), AZZ, and A3 with the following
EXCE[Lirns.

i) The value of £ in Eq. (1) (para AZ.1) shall be
57.5 psl for Class 75 and 113 psi for Class 130,

{&} The walue for & shall be in accordance with
lhe requircmenls of paras, A2.4, A2, and A3

fe) The velue For Froin By (1) ol telmperaire T
(deerees Fohrenheit) shell not caceed tha given by
Fas. (23 and (3.

For Class 75

Fr = 160 — 0157 2
For Class 136}

Po- 330 - U3T i3
Thr. limitz of T in equation (2] and (1) sre 1O0FF min.

anel 10KFPF max. For valucs of T leas than 100FF, ¥
cepual o [0O°F is wsed.

A3 MAXIMUM RATINGS

A3 1 Maximum Ratings

A oset of maxiomwin or Celing pressurc—lemperdton:
ralings, Fo. are shown in Tuble Ad. They arc imposcd
tr Timil JesMeglions.
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TABLE A1 RATING CEILING VALUES

Working Pressure, psig, by Classes
Tempergtura, *F Fi ] 160 ! oo a00 [l 00
—Z0ta D 195 280 1 750 1000 1560 2960
200 130 250 750 1050 1500 2250
300 115 230 7au g70 1456 2185
400 106 200 05 040 1410 2115
00 i) 170 G55 825 1330 1065
B0 Ui 140 Bl 806 1210 1815
B850 () 125 580 a5 1175 1766
700 . 110 574 755 1135 1705
750 45 530 71 1IEBS 1595
DG #0 510 £76 15 4525
850 85 L85 ] H75 - 5Ll
0o 50 450 £00 a0 ~ 450
950 35 385 Blg 775 “150
1000 0 AER 485 725 - Q90
1050 383 480 120 030
1100 Ik 430 | a5 65
1150 75 356 554 B25
1200 205 275 410 B20H
1250 180 245 385 B4G
1300 147 185 275 210
1350 108 140 705 210
1440 75 1111 1 ol 8
14560 W) B0} 15 175
1500 an £5 as 125
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ASME H16.47-1098

AMNMNEX B

GASKETS
{Othar Than Ring-Joint)

IThis Annex i3 an integral part of ASME B16.47.1996 and is placad after the main text for comenlence.}

B1 SCOPE

This anned eovers gaskel characweristics.

B2 GASKET MATERIALS AND
CONSTRUCTION

Classifization of paske! malerials and 1ypes is shown in
Fig. BI. (hher gaskets, which resylt in no increase in bolt
loads or lange moment aver those resulling from the gas-
kas ineluded in the mspective geonps i this Appeadix,
thay b used and warrant the ratings of this Standard with
the: linyiling dimensions of e applicable group. See also
pava. 2.4 Tew spilication ol gaskels,

B3 GASKET DIMENSICNS

ia) The acteal dimensions of 2 gasket muost be

Copyright by the <RSOCDDODES>A Americon Soriely OF Mechomicl Engh
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estabtished by the weer, Referencc to A dimensiomnal
standard for paskeds, snch oy ASME B16.21 and ASME
Bl16.20 13 rccemmended. In any case, selected dimen-
siong should be based o the twpe of gaskel aod ibs
Charueterigtios, These charactenisiics inelude ils density,
fzaibility, resistance to the flnid 2nd its temperators,
and the necessity for salisfactorily compressing Lhe
gashel o ity LD s QD or bolh, Also 10 be
cnogidared s e quostion of sllowing 4 ““pocket™ at
the gasker T.0, {betwoon the flanpe facings) or of
allowing any intrusicn of the gasket into the Hange
bere, Consideration shoold be given e the service finid
as well as to the possibilite of domage which mighi
result From partially disintegrated gaskers.

(b Gaskels are divided intn thrae geops hased on
theit gasket loading Lwctors as shown in the ASME
BPY Code, Section WIIL Division 1, Pressuire Yessels
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Gaakat
Group
M ey Gasker Materlal Shatches
Self-Energlzing Typasz
Q-rimgs, mietallic, alastomear, other gasket types congidersd as sall-sealing P
Elagtomar Without Fabric — -
la Compressed Shest Suitable for the Oweraling Condilions ,EE
Elastomer With Cottan Febric Insarmion .--‘_"‘?1
Elagtamer YWith or ¥Without Wire Relnforcement o T
“egetable Flbo: '
Spiral-Wound Matal, With Nonmatallic Fiber
Corrugeted Aluminum, Copper or Coppar Alay ar Corrugated Aluminum, W?
I Copper or Coppar Alloy Double fagketed With Monmaetgllic Filler Feowee:)
Cotrugated Aluminum, Caopper, or Brass
|
i Corrugated Metal or Corrugated Metal Double Jackered With Nonmatallic Fiber Pl ; F EZ 7
Cermugeted Metal /?ZZ?"?
iy -
:: " Flat Matal Jackated With Monmerallic Flber e
I —
e
Growved Metal W
Salid Flat Soft Ahmainum
|.ha|d Solid Flat Metal P
Fln
. (Bl 1
v Rlng- Mol -

FIG. B1 GASKET GROUPS AND TYPICAL MATERIALS

32
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LARGE DIAMETER STEEL FLANGES ASME B16.47-10%

ANNEX C
METHOD FOR CALCULATING BOLT LENGTHS

(This Annex is not par of ASME B16.47-1096 and |2 includad for infermation by, Sk pars. EG.24

The following formulas e Nole (1)) may be wsed THY R
tor catahlish bolt lengths,
|“ Lesm "I
fopy= 4 +n
where FIG, C1 SPECIFIEC STUD-BOLT LENGTH
A=2HC+1+d) + G+ Fiie, swdbolt length
exclozive of hegative length folernee /b
C = minimum flange thickness [see Telbes §
lhrough 15 and Kote (23 below] -
F = tofal helghl of [acings of depth of ring-joint DM; ;;[IIE- lgl,lml}?:cﬂ??ns
growve for hoth fanges [s2e Table C1)
G = 012 in, gusket thickoess for mised face Tatal Height of Fecliys or Dapth of Ring-
Frwg = calculated stud-bolt lenpth {eifeciive thread Joint Groovs for Bath Flanges, F
lenpth, 2xcluding end poings) Typa of Aange Facing
Lzep = specified stud-boll lenpth {effeceive thoead F?;nﬂd - 025 |
length, excluding end points!, which 15 Ly nt 0.0 in. 25 In.
roundcd off tn the nesrest practical increment Clazs Fawed | Raised | Ring~Joint
(see Fig. CID 150 endl 300 | Zaro [MNete (1] | 050 in, 2 = groowve degth
d = heavy mut thicknecss (eqoals nominal ol K- 400 fa BEO0 | D12 in, 0.501n. | 2 » aredve depll

etar, see ASMESAMNSL B1S22

# = negative tolerancs on bolt lenpth {see Tuble
LR

# = plus Inlerance for flange thickness (see paca.
7.2

NOTE:
41} Aaizad face (0.0 in b is included in minirmum lange thick-
neas for Classes 75, 150, and 390 flanges.

MOTES:

(1} The @puations wsed in chis Annex wrz for cslenlanal holt TABLE C2 n VALUES
“engthy eetablished o assure S fhecad cngegement nf hravy heragon
oulz when fenrs Chs: tleractos oocur on gl oelevact dunension Length Negative Tolarence on Balt Lengtha, i
of the flanges! joiot. Te ese of shorer belt lengrhs i wvepnsle
preedder thad foll thved engagenent ie obeined o pssembly |soe
picil. 6.5.21

(2} Gl in, mwised foce iq inchwl=d 0 g Meige 1higkmess
or Classes 73, 130, 2wl 300 Nunges.

A 0.06 in, [ur lengthe up to 12 an,, incl.
0.12 in. fer langths aver 12 in. to B8 i, il
0.25in. for fenging over 38 in.

Studd-Lusle

a3
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ANNEX D
QUALITY SYSTEM PROGRAM

{This Annex is an inbearal pan of ASME B16.47.1996 ard is placed efter the main tevt far canvenicnoa.h

The products manulachired in occordance with this
Stamdlard shall he produccd under a qualkity system
poogram following the prineiples of an sppropriate
standard from the ISO 9000 series.” A delermination
of the need for sepisbation anldior certitication of 1he

"he series is alve availatle Eroem the Amerdcan Matiotal Stamknls
Instile [(ANSIy and the Armerican Sociedy for Cuality Comtrd
(ASTAC) Bs Amercen Mational Stamdurds that are jdentifled by u
predix "0 peplacing the prefix 15077, Eaclh duwwkard ol Lhe werics
is lised veder Anocw I
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product manubacturer's quality sysierm program by an
independent crpanication shall be the respansibility of
the munufacturer. The detailled docuomentation demsn-
strating preogram compliance shall be available o 1he
perehiaser al the manutacer's facility, A weittcn sum-
mary deseriplion of the pregram utilized kv the product
minulucturer shall be available o the purchascr upon
requast. The product manelsviorer is defined as the
enlity whisse name or mademark zppears an ke proguct
n secordance with the marking or identification require-
mens o dus Slandand,
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ASME B16.47-1995

ANNEX E
REFERENCES

[Thiz Annex is an integral pert of ASRE B18.47.1986 &nd is placed afmar the main text for convenines.|

The following is a list of sandards and specifications referenend in this Standard, showing the year of approval.
Products coversd by cach ASTM epecification are listed for convenicnce. (See specifications [or exact titles and

decaled comtenls. )

AP| Publications
AF1 Slunduand 605-19%%

ASME Publications
ASME B1.1-198%

ASME E 1.20.1-1933(R 1047
ASKE Bla.2-1093

ASME B1a.21-1992

ASME Bl 34-1064

ASME B182.1-15E LR 1997}
ASME B18.2 1-198TR1993)
ASME B31.3-19492

ASME B3G, 1{M-1485
AMNSIASME D46, }-1085

Large-Tiameter Carhon Stee] Flanges

Unified Inch Screw Thieads (TN and UNR Thread Form)

Bipe Threads, Genegal Purpose (Inch)

bletallic Gaskets for Pipc Flanges — Ring-Joint, Spiral-Wound, and Jackeied
Mrmmetaltic Flat Gaskers for Pipe Flanges

Valved — Flanged, Threaded, and Welding End

Square and Hex Bolts and Screws, Inch Series

Square ancd Hex Morts {Inch Scries)

Chenmical Plant and Petroloun Refinery Piping

Welded and Seamless Wrought Stee] Pipe

Surface Tesdwrs {Surface Rooghness, Waviness, and Lay)

ASME Boiler and Pressure Vassel Cods, 1995 Edition {Including Addenda Through 1995}

Section |

Section 1

Revtion TII

Sectien VIIL Div, 1 & 2

Power Builers

Mawerials

Muclear Power Plant Components
Pressure Vessals

International Standards Organization [(150]

1503 H0-3; 1940
130 9000-2; 1993
150 S000-3; 1991
IR0y BrH; 1994

150 Bk b
150 Q00G5: 15

Chuality munmagement and qualily assorance standards — Par. 1. Guidelines for selec-
tion and use

Cmalitly management and quality assurance standard — Parl 2; Genedc enidetines
for The epplication of 150 M1, IS0 9002, and 180 3003

Oulily management and qualily sssurance standatds — Part 3: Guidelines for (he
application of [SO 0K to the development, supply and maintznance of softwan
Quality systems — Mode! lor guality assurance in design, development, production,
installation, sod servicing

Quality systems — Model for quadity assurance n production gl servicing
Quily systems —— Maodel for quality swsurance in final inspeciion and test

”
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ASME B6.AX-1908

ASTM Publications
A 105-93b
A 182-93b

A 19343
A 104933

AN3.03
A .03
A 116-39
A11-91

A 2R

A 35
A 32091
A 35001

A 35193
A 35242

M 354453

A 187924
M 44959
A 453492

A 51592

& 516-90
A 537491
A 540-92
L 2995

MSE Publications

M33 SP-%-1902

MES BP 28 107R{R 1083 R1GEE)
MEE EP-44-100

MES SP45-1002

MES SP_f1-10402

BLL-Y47?-ENGL 199: B OP59L7C0 0579220 794 HA

LARGE DIAMETER STEEL FLANGES

Foegings, Carbon Steel, for Piping Components

Forzed or Rolled Alloy Stecl Pipe Flanges, Forged Fittings, and Yalves and Parts
for High Temperatime Service

Alley-Steel and Stainless Siee! Bolting Materials for High-Tempersture Service
Carbon g Alloy Sreel Nuts for RBolts for High-Prossure and High-Temnperatwe
Service

Pressure YVoessel Plales, Alkoy Stesl, Mickel

Pressur: Viessel Plates, Alloy Steel, Molybdennm

Sieel Castings, Carhon, Suitable for Husicn Welding, for High-Temperature Service
Stee) Castings, Martensitic Stainless and Allay, for Pressure-Containing Parts, Suitable
for Hiph-Temperamre Service

Heat-Resisting Chromium snd Chromium-KNickel Stainless Steal Plate, Sheel, and
Strip for Pressure Wessels

Carbon Steel Bolts and Stods, 60,000 psi Tensile Srength

Alloy-St2e] Bolting Materials for Low-Temperalune Service

Forgings, Carbon and Low- Alloy Steel, Reguiting Nowch Toegloess Testing for
Fipiag Components

Stee] Castings, Austenitic, Avstenitic-Fermitic (Duplex), for Pressure-Containing Parts
Stee] Castings, Farritic and Manensilic, fur Pressurs-Containing, Fans. Suitable for
Low-Temperature Scrvice

Quenched and 'l'c;'npc!cd Alloy Steel Bolts, Sluds, and Other Externally Threaded
Fasteners

Pressure Vessel Flates, Allov Stecl, Chromium-Molybdeaum

Quenched and Tempered Swel Bolls s Suuls

Hotting Materials, High-Temperatuce, 3 60 120 ksi (33 to 27 MPa] Yicld Stengib,
With Expansion Cocfficients Comparable o Awsienite Steels

Pressure Veosscl Plaes, Carbon Seecl, for Intermediatz- and Higher Temperutur:
Servige

Pressure YWessel Flates, Cabon St2el, For Modecate- and Lower- [emperalure Service
Pressure Vessel Plates, TTeat-Treated, Carbon-Manganese-Silicon Siezl

Alloy-Sleel Roteimy Matsrialks fone Special dpplcations

Using Signilicant Digils in Test Data to Determine Conformenze with Specificulions

Spol-Faciug Lor Bronze, [on, and Steel Flanges

Standarmd karking Syslem for Valves, Fittings, Flanges. and Lnions
Htee]l Pape Line Flanges

Bypass and Drain Connecton

Pressuve Testing of Stee] Valves

Publications of the lellowing organizations appear in the aboye st

ASQC

American Society for Quality Control
PL) Box 3005
Milwankee, WT 532013005

Amencan Pemoleum Inslitule
1220 L Streel, MW, Waoshanpuws, 0O 205

1.
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STD.ASME Blb-M7?-ENGL 199 MM O7?59L70 D57922) LE0 B

LARGE DIAMETER STEEL FLANGES ASME B16.47.1906

ASME The American Society of Mochanical Enginesrs
35 Eagl 4Trh Street, New Yok, New Yook 10017-2392
ASME Qrder Dopartnoent
22 Law Daive, Box 2300, Fairfield, New Jorscy 070072300
ASTH Anerican Society tor Testing and Materials
1916 Race Strewt, Philuklphia, Peonsylvania 15103
hiSS

Manufacturers Standardization Seciety of lhe Valve & Fittings Industey
127 Park Steet, W.E. Vienna, Yirginia 22180

IS0 documents arc available from ANSIL Publications appearing ubove which have been approved as American
Mational Standards mav also be ohtained {mm ANST,

AMET Amencan National Standards Tnstituie, Inc,
11 ®est 42nd 5t, Mew York, Mew York 10036
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