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Foreword

i American

IN the Spring of 1920 the American Engineering Standards Committee (later mgﬂ;g Standard-

Standards Association) authorized the organization of a Sectional Commltt?r developing the

ization of Pipe Flanges and Fittings for the purpose of unifying and furthe designated the

flanged and screwed firting standards in force in this country. The ASA als:: Se gafdizaticrﬂ
Heating and Piping Contractors National Association, the Manufacturers’ Stan

Society of the Valve and Fittings Industry, and The American Society of Mechanical Engineers
as the three joint sponsors.

This sectional committee had not progressed very far with its work when it rcal!zed thfiu: I:hne;
standardization of steel flanges and flanged fitcings was very greatly “?cded' An mf-:'.l_rma o d
ference on this subject which the sponsors held on May 23, 1923, indicated such w;dcspftlﬂ
interest in this subject that it was decided to organize immediately a subcommittee to develop
standards for steel flanges to withstand high superheat temperatures and pressures from 250 to
3200 Ib per square inch. Accordingly, at an open meeting of this subcommittee held at the En-
gineering Societies Building, in October, 1923, which was attended by fifty engineers, manufac-
turers, and users of this product, a comprehensive program for the standardization of steel
flanges and flanged fittings was launched. . :

Subcommittee No. 3 held frequent meetings during the years 1923 to 1926 and in April, 1926,
completed its first proposed standard for steel pipe flanges and flanged fittings. This proposal
was finally approved by letter ballot vote in December, 1925, The committee presente_d its re-
port to the three sponsor organizations and they in turn after approval presented it to the
American Standards Association forapproval and designation asan American Tentative Standard,
a status which was granted in June, 1927,

The use of this standard emphasized the need for the hub dimensions of companion flanges
and certain changes and additions including the rerating of the 250 and 1350 lb standards and
the dimensions for steel base fittings, The Subcommittee continued its work, made an investiga-
tion into the factors which determine the stiffness of companion flanges and prepared the revision
of 1932,

Prompted by suggestions received from committee members and industry,
began a revision of the 1932 standard in the Spring of 1936. The work resulted in a new 1939
edition which ASA approved as American Standard January 30, 1939, This edition contained the
standard for welding neck flanges completed in March 1937, lacger sizes (14 to 24" inclusive) of
the 1500 Ib standard, standards for 2500 Ib pressure class flanges and fittings in sizes 1/2 to
12" inclusive, dimensions for a full line of ring joint flanges originated by The American Petrol-

eum Institute and pressure-temperature ratings for carbon-molybdenum and equivalent alloy
steels,

At the request of the War Production Board in August 1942, a s
pointed and, functioning under ASA War Standards Procedure, developed revised pressure-tem-
perature ratings for all pressure classes with the object of conserving essential war Al
during the emergency of World War II. These revised ratings were published as American War
Standard, B16e5-1943. After the cessation of hostilities in 1945, a special Subgroup of Sub-
committees No. 3 and No. 4 on Ratings gave consideration to the Pressure-temperature ratin
contained in both the war standard BlGe5 and the peace time standard B16e-1939, Their WSIS(
culminated in a report which was finally approved as Supplement No. 1 to BlGe-1939 (ﬁSrA
B16e6-1949). It was approved as American Standard by ASA on April 29, 1949 ang replaced al]
existing American Standards on steel flange and flanged fitting ratings, These pressure-temp :ra-
ture racings were numerically the same as the war ratings. Material specification referen
were revised and a table covering metal wall thicknesses for welding end valves was incl :e:
This supplement was issued as an expediency to clear the confusion which had begs created in
industry due to the existence of two sets of ratings, ed in

Subcommittee No. 3 then appointed a special task fore
sion of the whole standard. This task force held frequent
Their recommendations took the form of a completely n

Linda Hall Library
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Subcommittee No. 3

pecial war committee was ap-

€ to make recommendations for a reve
meetings through 1949, 1950, and 1951
ew edition, Tables were rearfanged Fo;
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;amﬂ 'S¢ Supplement 1 was entirely absorbed, new maredals were recognized, welding-end
oprations were expanded and new style of presentation was suggested, .
 The addition of prcssure-umpemnur:y m.e;:ng.l: for the new materials involved an extensive inves-

tigation into the subject of ratings and the method developed for rating materials was included

I an appendix to serve as a record as well as to make it possible to apply pmoper pressure-

temperature ratings to new materials which might be developed. After a study by S.ubcommlttﬂzl

No. 3 and subsequent approval by the Sectional Committee and Sponsors of this revision, approva
Was given as American Standard by ASA on October 30, 1953, with the original designation B 16¢

changed to B 16,5, ‘ S erad

ing to subsequent advances in pipin installations, Subcommittee No.3 gave consideraton

i ?uﬂ'h" revision of this Standﬂrdpnlﬁd Eaany meetings were held from 1954 th.mugh 1957. T|313
revision deleted the Class B pressure-temperature ratings with a further clarification of the remain-
ing ﬂlfin,'g class (formerly Class A), An appendix is included defining gasket qualiﬁcauons’(?d“f

than ring joint) suitable for pressure-temperature ratings established in the standard, An additional
appendix defines the method of calculating lengths for bolts, which now establishes stud-bolt
lengths from thread-to-thread and does not include the height of points, Pressuretemperature data
was added for several additional materials, the welding end dimensional table expanded, and the
temperature used in determining ratings has been redefined,

The Sectional Committee and the Sponsors gave approval to these revisions, and on December
2, 1957, the edition was approved as American Standard by ASA. '

During 1959 and 1960 Subcommittee No. 3 studied the standard in light of users’ comments. Re-
sults of these studies included changes of number of paragraphs to clarify the intent or to make
the requirements more practical to administer. The Sectional Committee and the Sponsors gave
approval to these revisions, and on August 24, 1961, the edition was approved as American
Standard by ASA.

Starting in 1963, Subcommittee No. 3 gathered nearly 100 comments and suggestions for revision
and began a study of each. As solutions were developed, a new edition of the standard began to
emerge. Most of the changes were of a clarifying nature but permission to have thinner walls than
i in, was recognized as feasible. Also added were drilling and facing tolerances,

Following arduous approvals by the Standards Committee and Sponsors, approval of the new
edition was granted by the United States of America Standards Institute on July 9, 1968,
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1968 REYISIONS

Revisions from the 1961 edition of this standard are noted throughout the document
through the use of asterisks (*). In the text, an asterisk at the heading of a paragraph

indicates additions to or modifications of the paragraph.,

. In the tables, an asterisk at the beginning of a line or in a column heading in-
dicates revision of all or a major portion of that line or column. Asterisks beside an
individual number or item indicates a change to that item only. An asterisk in the
Table title indicates changes to all or a major portion of that table.
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USA STANDARD

Steel Pipe Flanges and Flanged

Fittings

150, 300, 400, 600, 900, 1500, and 2500 Ib

Including Reference to Valves

1 SCOPE

1.1 This standard pertains primarily to cast and
forged steel flanges and flanged fittings; but
the, flange dimensions, bolting, minimum wall
thicknesses and certain other requirements here-
in specified for fittings apply also to cast and
forged steel flanged end and butt-welding end
valves of corresponding primary service pressure
rating and size.

1.2 This standard covers:
(a) Pressure Ratings
(b) Sizes'and Methods of designating openings
(c) Marking
(d) Minimum requirements for materials
(e) Dimensions !
(f) Tolerances
(g) Tests

*1.3 Standards and specifications adopted by
reference in this Standard and the names and
addresses of the sponsoring organizations are
shown in Appendix G. It is not considered prac-
tical to refer to a specific edition of each of the
standards and specifications in the individual
references. Instead the specific edition references
are included in Appendix G.

*2., PRESSURE-TEMPERATURE RATINGS

2.1 General. Products covered by this standard
are classified and designated by their primary
service pressure rating: 150, 300, 400, 600, 900,
1500 or 2500 Ib. Pressure Ratings for these
classes, for various temperatures, are shown in
Tables 2 to 8, respectively. These ratings are
the maximum allowable non-shock pressures
at the temperatures shown, and the allowable
pressure may be interpolated between the tem-
peratures, They apply to any product (valve,

flange or fitcing), but a valve conforming to this
standard shall merit these ratings in other re-

spects also.

2.2 Low Temperature Ratings. For a material
shown in Table 2 to 8, the pressure rating
for service at any temperature below -20F,

1 The use of the word “‘nominal’ as & modifier of a dimen-
sion or size is intended to indicate that the stated dimension
or size is used for purposes of designation. The actual
dimension may be the nominal dimension subject to the
variation of established tolerances.

“ H rhe
shall be the same as the raflﬂg Showner:;ure"
Table for —20F. For the ‘‘'low temp el 1
noterials (ASTM A350 or A352), showo

w —20F
Table 1, the pressure rating for tl?;lnsteel o
shall be the same als sl;nwnsfcr car
-, F) in Tables £ to ©. ) )
2go:1c:emc?f Jthe materials listed 10 the ra;lé‘lég
tables undergo a decrease in impact ze?:st: ik
at temperatures lower than —20F to suc kal ¥i
tent as to be unable to safely resist shock loa
ings, sudden changes of stress or high stress
concentrations.
2.3 Code Limitations. A product used under the
jurisdiction of the ASME Boiler and Vas;e_l Cm;le
or of the USAS Code for Pressure Piping, 1S
subject to any limitation of that code. This in-
cludes any maximum temperature limitation for a
material, or a code rule governing the use of a
material at a low temperature.

2.4 Rating Temperature. The temperature shown
for the corresponding pressure rating shall be the
material temperature of the pressure retaining
structure. In view of the various environments in
which piping components may be installed (for
example, insulated or not, and either heated or
cooled externally), in establishing pressure
ratings it is assumed that the material tempera-
ture of the pressure retaining structure is the
temperature of the contained fluid. Use of a pres-
sure rating at a material temperature other than
that of the contained fluid is the responsibility
of thF user, and subject to the requirement of any
applicable code,

2.5 Gasket Required. The use of the pressure
ratings herein requires that the gasket of a
flanged joint conform to the requirements of Par
-10. In addition, the user is responsible for
selection of gasket dimensions ag i
withstand the required bolt loadi
Jurious crushing, and also the
service conditions,

d materials to
ing without in-
suitability for the

3. SIZE

3.1 The size in th .
pipe E e Tables jg the

3.2 Reducing fittings shal] b ;
the size of the openings in thei:p:ul:;s.:ﬂatcd by
as indicated in the sketches, Fig. 3 equence

*3.3 Reducing flanges sh -
the two nominal pigpe ssizall S

Footnote 5 of Table 12,

e - 1
nominal '’

gnated b
€s. See examples i};;
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STEEL PIPE FLANGES AND FLANGED FITTINGS

*4 MARKING

4.1 Flanges, Flanged Fittings and Valves.
Flanges, flanged fittings and valves, shall be
marked as required in MSS Standard Practice
SP-25, Standard Marking System for Valves, Fit-
tings, Flanges and Unions. For convenience, the

alslc requirements of that standard are listed
ow.

4.1.1 Name. The manufacturer's name or trade
mark.

4-142 Mﬂierfdfs.

4.1.2‘.1 All  cast carbon steel flanges,
flanged fittings and valves shall be marked with
the word “'STEEL’' and may be marked with the
melt number or melc identification. All cast alloy
steel (except austenitic) flanges, flanged fit-
tings and valves shall be marked with the word
STEEL,”’ the melt number or melt identification
and the symbols designated in the ASTM speci=
fications to indicare the grade of steel.
4.1.2.2 All forged carbon and alloy steel
flanges, flanged fittings and valves shall be
marked with the word "'STEEL" and all alloy
steel flanges, flanged fittings and valves with
symbols designated in the ASTM specifications
to indicate the grade of steel, At the option of
the manufacturer, the ASTM specification number
may be used instead of the word **STEEL."
4.1.2,3 A manufacturer may supplement these
mandatory material indications with his trade de-
signation for the grade of steel, but confusion
with the symbols herein must be avoided.

4,1.3 Pressure. Numerals giving the primary
service pressure for which the product is de-

signated.

4.1.4 Temperature. No temperature markings
are required on flanges and flanged fictings, but
if marked, the temperature shall be that permitted
by this standard at the primary service pressure.

4.1.5 Size. The nominal pipe size in inches
shall be given, but may be omitted from reducing

flanges and reducing flanged fittings.

4.1.6 Ring-Joint Flange. The edge (periphery)
of each ring-joint flange shall be marked with
the letter ''R’’ and the corresponding ring-groove

number.

4.1.7 Omission of Markings. On flanges,
flanged fittings and valves whose size or ‘shape
limit the markings, they may be omitted in the

following order:
(a) Size
(b) Temperature
(c) Pressure

(d) Material
(e) Manufacturer's name or trade-mark

5 MATERIALS

5.1 General, The products covered by tth
standard shall be either steel castings or stei.-.-2
forgings and the bolts, nuts, etc., shall be s'tf'e ,
all as listed in the respective ASTM specifica-
tions referred to in Table L. )

5.1.1 Where welded construction is us_e;i,_ con-
sideration should be given to the possibility of
graphite formation in the following:

Carbon steel above 775F.
Carbon-molybdenum steel above 875F.
Chrome-molybdenum steel (with chromiumunder

0.60) above 975 F.

5.1.2 Consideration should be given to the
possibility of excessive oxidation (scaling) on

the following steels:

1 Cr— Y% Mo
1Y%Cr—- %Mo

2 Cr— Y% Mo pabove 1050F
2Y%Cr-1Mo

3 Cr-1 Mo.

5 Cr — ¥ Mo above 1100 F

5.2 Bolting3- Alloy steel bolting made of mater-
ials given in Table 1 shall be used for all flanges

covered by this standard, except bolting for Class
150 and 300 flanges at temperatures of SOOF and
lower may be made of Grade B of ASTM A307,
Specifications for Low Carbon Steel Externally
Threaded Standard Fasteners, or better.

*5.3 Gaskets, Ring joint gasket materials shall
conform with USAS B16.20. For gaskets for flanges
with other than ring joint facing, see Appendix E,

2
Bolting materials other than steel ma
their strength is adequate for the service iuﬁ?ﬂtui‘o:;d; Provided

The bolting prescribed |
‘I;Ei:irégtu:ﬁl to ult;;l flmgu.nngcl:u ?5??;'2“1:1 ?ﬂ?&de:%g:
ed to Class cast-iron flanges, and with
extending to the bolt holes, it is rar;m:mnmded ’;It:: ?1-::::
be flat faced and carbon Steel bolting equivalent to th
?uj:;m::;:lhof ASTM A307 Grade B, be used ®tlar
ace stee] flenges are bolted 1
Emgol and with full face ;-ukat: e::?cszl.r:; tID: sthc:'ot-];“:}
wﬂfff’sﬁ'ﬁ' :I;o:::tlf.gI n[: duurlhcdé: this standard may be used
anges mre bolted to Class 250 cast-iror
of Aot oen Grade B, shaiivelent to the arements
Toita s s i e used. Good practice ine
g® should be flat £ d.
and 300 1b gteel flanges, sither loose ::.in:::r‘:;' .Iriﬂ ﬂl;

quired with flat face
th raised face :e;‘; either the full thic

specified by the customer,

Users are reminded th
at removing the rail
meke the center to face dimenslon nof»ltmdr:rd...d B
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USA STANDARD

6. DIMENSIONS

*6.1 Wall Thickness. For inspection purposes
the minimum wall thickness of all products
except flanges at the time of manufacture shall
be those shown in Tables 15, 18, 21, 24, 27,
30 and 33. These thicknesses are all greater
than those determined by the following formula:

Pd
o 8 L N
B 32 [25 = 1.2p:|

Where

t = Calculated thickness in inches

P =Primary service pressure in psi

d = Inside diameter of fitting or port opening of
valve (as taken from tables) in inches.

S = Stress of 7,000 psi.

This formula results in a wall thickness 50 per
cent greater than for a simple cylinder designed
for a stress of 7,000 psi subjected to an intemal
pressure equal to the primary service pressure.
The actual values in the Tables range from 0.10
to 0.20 in. heavier than those given by the formula.
Additional metal thickness needed for assembly
stresses, valve closing stresses, shapes other
than circular, and stress concentrations must be
determined by individual manufacturers since
these factors vary widely. In particular 45 deg
laterals, tru Ys, crosses, etc. may require addi-
tional reinforcement to compensate for inherent
weakness in products of these shapes. The weld-
ing ends of valves may be reduced below these
values by machining the inside and outside sur-
faces to meet the pipe wall thickness as shown
in Figs. 9, 10, 11 and 12. Heavier wall thick-
nesses for valves for services requiring additional
corrosion allowance are provided in API Standard
600, Flanged and Welding End Steel Wedge-Gate
and Plug Valves for Refinery Use.

6.2 Center-to-Contact Surface and Center=to=End.

6.2.1 Design. A principle of design in this
standard is to maintain a fixed position for the
flange edge with reference to the body of the
fitting. The addition of any facing is beyond the
outside edge of the flange except for the 1/16=in.
raised face in the 150~ and 300-lb standards. (See

Paragraph 6.3, Facings.)

6.2.2 Standard Fittings. Center-to.contact sur-
face, center-to-flange edge and center-to-end
(ring-joint) dimensions are shown in Tables 15,
18, 21, 24, 27, 30 and 33.

ct

: - Center - to -conta
6.2.3 Reducing F;.!ltmg:- edge dimensions for
-to-flang f straight

surface of center

; he same ast tact
all openings shall be ¢ ning. The con
size fittings of e ]af;gce:::roll’:l':ngfgedge-m'gfiluacncgr;
edge dimensions for IE|l“'‘:"-"mbinanonlsi s{::fejc!or the
and eccentiic reducers shall be as

larger opening. ' bows

6.2.4 Side Qutlet Fitlings. Side OUtI:tc: shali
side outlet tees, and side outlet Cmsnm; R
have all openings on interSECting 5 o fA——
and the centerto-contact surface dimen D e
the side outlet shall be the same aslth e
largest opening. Long radius elbows Wi erit
outlet shall have the side outlet on the ra -
center line of the elbow and c‘he ccnter—tu-ltiob
tact surface dimension of the side outlet sha he
the same as for the regular 90 deg elbow of the

largest opening.

6.2.5 Special Degree Elbows. Special degree
elbows, ranging from 1 to 45 deg inclusive shall have
the same center-to-contact surface dimensions as
45 deg elbows and those over 45 deg and up to
90 deg inclusive shall have the same center-to-
contact surface dimensions as 90 deg elbows.
The angle designation of an elbow is its deflec-
tion from straight line flow and is also the angle
between the flange faces,

6.2.6 Other Dimensions, The face-to-face di-
mensions of flanged end valves, and end-to-end
dimensions of valves with ring-joint, and end-to-
end dimensions of welding end valves for the
various pressures shall be in accordance with the
USA Standard B16.10 Face-to-Face Dimensions
for Ferrous Valves. See Note 2 on Page 2 regard-
ing facing and face-to-face dimensions for ex-
ceptions when bolting steel flanges to cast iron
flanges.

6.3 Facings.

6.3.1 For Other Than Lapped Joints. Table 9
gives dimensions for facings other than ring-
joint, Table 10 gives dimensions for ring-joigt
facings, Fig. 8 shows application of facings
150- and 300-1b wvalves, fictings s;mcl"q::lzlrnpaniB )
flanges are regularly fumished wich a 1,."1"5;-":m
raised fa.ce which is included in the mini i
flange thickness *'C'’, 400-, 600-, 900- I‘;S;:n
and 2500 -Ib valves, fittings and t:-::m; anion
fla_nges are regularly fumnished with lp,v’d{ e
raised fa.ce which is additional to the minim::n.
flange thickness ''C,"” Any other facing than thn,;

above, when required for
furnished as folilours; ANy pressure, shall be

6.3.1,1 No metal shall be cut

minimum flange thickness specified here o M

in EXCept
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STEEL PIPE FLANGES AND FLANGED FITTINGS

on 150- and 300-1b flan 3 i ac
ges; then the raised face
may be removed when bolti i
. ting to cast iron lflanges.

f 6.3.1.2 In the case of the 1/4 in. raised
€€, tongue or male face (other than 1/16 in.
Flused face for 150- and 300-1b), the minimum
ange thickness "C" shall be first provided and

then the raised f
be added thereto. ace, tongue or male face shall

6.3.1.3 With ring-joint, groove, or female
face, the full flange thicknessgshall be fisst pro=
vided and then sufficient metal added thereto so
that the bottom of the ring-joint groove, or the
contact face of the groove or female is in the

same plane as the flange edge of a full thickness
flange,

6.3.2 For Lapped Joints, facings shall be
fumished as follows: :

6.3.2.1 Raised Face. Finished height of
face shall be no less than pipe wall thickness.

6.3.2.2 Large Male and Female. Finished
height of male shall be no less than wall thick-
ness of pipe used or 1/4 in., whichever is
greater. Thickness of lap remaining after machin-
ing female face shall be no less than wall thick-
ness of pipe used.

6.3.2.3 Tongue and Groove. Thickness of
lap remaining after machining tongue or groove
face shall be no less than wall thickness of
pipe used.

6.3.2.4 Ring-Joint. Thickness of lap re-
maining after machining ring-groove shall be no
less than wall thickness of pipe used.

6.3.2.5 The outside diameters of lgp for
ring joints are shown in Table 10, dimension K.
The outside diameters of laps for large female,
large tongue and groove and small tongue and
groove are shown in Table 9. _Sl.nall male and
female are not used with lapped joints.

6.3.3 Blind Flanges need not be faced in
the center if, when this center part is raised,
its diameter is at least 1 in. smalller than the
inside diameter of the corresponding pressure
class fitting, as given in the tables. When the
center part is depregse!:l 1ts_dnameter shall not
be greater than the inside q:aperer of t]}e cor-
responding pressure class fittings, as given in

the tables, Machining of the depressed center is
not mquircd.

3.4 The finish of facings shall be in ac-
cofdince with MSS Standard Finishes for Contact
Faces of Connecting-end Flanges of Ferrous

valves and Fittings (SP=5).

6.4 Flange Bolt Holes. Bolt holes are in mul-
tiples of four so that fittings may face in any
quarter. Bolt holes shall straddle the center lines.

*6.5 Spot Facing. All cast and forged steel
ﬂanigest: flanged t’igctin gs and flanged valves shall
have bearing surfaces for bolting which shall be
parallel to the flange face within 1 deg. Any back
facing or spot facing required to accompl{sh par-
allelism shall not reduce the flange thickness
“'C" below the dimensions given in Tables 14,
15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32 and
33, Diameter of spot facing shall be in accord-
ance with MSS Standard Practice, Spot Facing
for Bronze, Iron and Steel Flanges (SP-9).

*6.6 Welding End Preparation, Valves and
Flanges. Welding ends shall be in conformance
with USAS B16.25 and for convenience are shown
in Figures 9, 10, 11, 12, 13 and 14. 'I’he_ welding
groove contour is applicable to welding neck
flanges or to valves.

The contour of the outside of the welding neck
flanges beyond the welding groove is shown in
Figs. 13 and 14. The outside and inside cortours
for valves are shown in Figs. 9, 10, 11 and 12,
Three types of internal machining for welding
ends have been standardized and are as shown
in Figs. 9, 10, 11 and 12. These types ate as
follows:

Figs. 9 and 10 ~ for use without backing rings

or with split backing rings.

Fig. 11 — for use with continous taper back-

ing rings.

Fig. 1z_- for use with continuous rectangular

rings.

Figs. 9 and 10 are regularly fumished unless

otherwise specified.

*6.7 Reducing Flanges.

6.7.1 Drilling, OD, Thickness and Faci

. . aci
Dimensions. Flange drilling, OD, thickness a:-g;:l
facing are the same as those of the sl:ar:dard
flange of the size from which the reduction is
being made,

6.7.2 Hub Dimensions.

6.7.2.1 Threaded and Slip-On Flanges
hub dimensions shall be at leag; as la:gegas tl'}t;hsi
of the standard flange of the size to which the
Ireducfmn is being made. The hub may be larger
or or:nsuted as detailed in Table 12.

. 6.7.2.2 Welding Neck Flanges.
dimensions shall be the same af thoszh:f ?}T:
standard flange of the size to which the reduction
is being made.
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6.8 Thread of Screwed Flanges. The flanges
shall have an USA Standard taper pipe thread
conforming to USAS B2.1. The thread shall be
concentric with the axis of the flange and varia-
tions in alignment shall not exceed 1/16 in.
per foor.

6.8.1 150-1b flanges are made without a
counterbore and the threads shall be chamfered
approximately to the major diameter of the thread
at the back of the flange at an angle of approxi-
mately 45 deg with the axis of the thread to afford
easy entrance in making a jointand to protect the
thread. The chamfer shall be concentric with the
thread and shall be included in the measurement
of the thread length.

6.8.2 300-1b and higher pressure flanges
are made with a counterbore and the threads shall
be chamfered to the diameter of the counterbore
at the back of the flange at an angle of approxi-
mately 45 deg with the axis of the threads to
afford easy entrance in making a joint. The
chamfer shall be concentric with the thread.

6.8.3 The minimum length of effective thread
in reducing flanges shall be at least equal to
dimension T of the corresponding pressure class
screwed flange as shown in the tables but does
not necessarily extend to the face of the flange.

See Table 12 for reducing screwed flanges.

6.8.4 The gaging notch of the working gage
shall come flush with the bottom of chamfer in
all screwed flanges, and shall be considered as
being the intersection of the chamfer cone and
the pitch cone of the thread. This depth of cham-
fet is approximately equal to one-half the pitch
of the thread. The maximum allowable thread
variation is one turn large or small from the

gaging notch.

6.8.5 Appendix A to the standard is taken
from the USA Standard for Pipe Threads, B2.1
and indicates the amount in inches and number
of rums that extemal pipe threads may be made
longer than regular for use with the higher pres-
sure flanges to bring the small end of the thread
close to the face of the flange when both parts

are assembled by power.
6.9 Stud-Bolts, Bolts and Nuts.

6.9.1 Alloy-steel stud-bolts threaded at both
ends or full length, or bolts with hexagonal heads,
semi-finished and conforming to USA Standard
heavy dimensions (USAS B18.2.1) may be used
and shall have semi-finished nuts conforming to
USA Standard heavy dimensions (USAS B18.2.2).

i at
6.9.2 Alloy-steel stud-bolts, _th.h :1 :;ttu ar
each end are recommended for hig Hcil:t"ied g
service. Stud-bolt lengths are lspcd o 3
Tables 13, 16, 19, 22, 25, 28 and 3 ]:nlc i
the thickness of two nuts. 'I_'l'ml scl:lud;h: E -
given in the tables do nat inclu z LI i

an int. A point is that

I:-o!i,tptc:yond El?e thread and may be chiamflzrtt}:j,g

rounded, or sheared. For method of ca cud_x o

bolt lengths not given in tables see Appendl d.
These lengths are established as a standar

v 1 i ['j Sl-mplif}l’ the
0 enlence Of lndusl‘. to !
f';'f f.h.e con \

assembly of these parts on constructi e
but consumers may select combinations O e

bolt lengths to suit their needs.

6.9.3 Carbon-steel bolts may have USA Stand-
ard regular square heads or USA Standard heavy
hexagonal heads USAS B18.2.1 and shall have
USA Standard heavy hexagonal nuts (USAS
B18.2.2).

6.9.4 All carbon-steel bolts and stud-bolts,
shall have USA Standard, USAS Bl.1l, Coarse
Threads, Class 2A and their nuts, Class 2B.

6.9.5 All alloy steel bolting shall be thread-
ed in accordance with USAS Bl.1. Nominal diam-
eters 1 in. and smaller shall be of the coarse
thread series; nominal diameters 1 1/8 in. and
larger shall be of the B-thread series. Bolts,
studs, and stud-bolts shall have a Class 2A
dimensions, and nuts shall have Class 2B di-
mensions.

6.9.6 The regular end flange bolting is based
on a stress not to exceed 7,000 psi assuming the
primary service pressure to act upon an area
circumscribed by the outside diameter of raised
face etc., Column R, Table 9.

6,10 Gaskets.

6.10.1 Ring joint gasket di i
conform to USiS]BIG.Z%. PR AL

6.10.2 For flanges with rai i
large ulale-qnd-—femsale face, gassicc}:t{sac:l;aﬂt :;uh
form with limiting dimensions of Appendix E‘

6.10.3 For flanges having large or smal]
tongue-and-groove faces all gaskets except solid
flat metal gaskets shall cover the bououl;) fu}t
groove, with minimum clearance. (See Parao . ﬁ
7.2.1 for tolerance applicable to groove,) BSra.'[E
flat metal gaskets shall have contact wid ho 5
greater than for Group III gaskets, Y ot

6.10.4 For flanges with small
f:ace! care must be taken to insurr:at;:tm;i;iemale
caring surface is provided for the Euntc
This applies particularly where the joi vy
on the end of pipe, See Figure 8, R

€
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6-11 Draj_ns.

6.11.1 Pipe Thread Tapping. Holes may be
:fpﬁl'd in the wall of a fit:ing or valve i}: the
h tal is thick enough to allow the effective
thread length specified in Fig. 4. Where thread
length is insufficient or the tapped hole needs
reinforcement, a boss should be added.

6.11.2 Welded Commections.

‘ 6.11.2.1 Sockers. Sockets (socket weld-
mgl.} may be provided in the wall of a fitting or
;a ve if the metal is thick enough to afford the
epth of socket and retaining wall specified in
Fig. 5. Where the wall thickness is insufficient,
or the size of socker requires opening reinforce-
ment, a boss should be added.
6.11.2.2 Butt-Weld. Drain connections may
be artached by butt-welding directly to the wall
of the fitting. See Fig. 6.

6.11,3 Bosses. Where bosses are required
Ehe diameters shall be not less than those shown
in Fig. 7 and the height shall provide lengths as
specified in Fig. 4 or in Fig. 5.

6.11.4 Drains. Drain tappings shall be in
accordance with MSS Drain Tapping Standard

For convenience, pertinent portions

(SP-45).
) of that standard are as follows:

Size of Fitting
or Valve-Inches

10 o 24

2to4 Sto 8

Size of Drain
Tapping-Inches 1/2 3/4 !

6.11.5 Designating Locations. The meaas
of designating the locations of tapped holes or
sockets for drains in fittings is shown in Fig. 1
and for drains in valves in Fig. 2.

Each possible location is designated by a
letter so that the desired locations for the vari-
ous types of fittings or valves may be specified
without using further sketches or description.

7. TOLERANCES

7.1 Center-to-Contact Surfaces, and Center-to-

End (Ring-Join®).
1 Center-to-Contact Surfaces (other than

7.1.
ing-joint). .
Img.]Sizes 10 in. and smaller 2 1/32 in.
P Sizes 12 in, and larger £ 1/16 in.

STEEL PIPE FLANGES AND FLANGED FITTINGS

=.1.2 Centerto-End (ring-joint).
Sizes 10 in. and smaller ¢ 1/32 in.
Sizes 12 in. and larger + 1/16 in.
7.1,3 Contact S‘ur,r‘tzce-m-(‘:omacr Surface (other
than ring-joint).
Sizes 10 in. and smaller +1/16 in.
Sizes 12 in. and larger + 1/8 in.

7.1.4 End-to-End (ring-joint),
Sizes 10 in. and smaller +1/16 m
Sizes 12 in. and larger # 1/8 in.

7.2 Facings.

7.2.1 Inside and Outside Diameter of large
and small tongue and groove and females, +1/64 in.

7.2.2 Outside Diameter, 1/16 in. raised face,
+1/32 in.

7.2.3 Outside Diameter, 1/4 in. raised face,
+ 1/64 in.

7.2.4 Ring-joint Groove Tolerances are shown
in Table 10,

*7.3 Flange Thickness.

Sizes 18 in. and smaller + 1/8 in. —zero in.
Sizes 20 in. and larger +3/16 in. —zero in.

*7.4 Hub Dimensions (Incl. Welding Ends),

7.4.1 Nominal Qutside Diameter of Welding

End (Dimension A).
Figs. 9, 10, 13, and 14.

Valves, (See Table 11) + zero in. = 1/32 in.

Welding Neck Flanges,
Sizes 5 in. and smaller + 3/32 in. — 1/32 in.
Sizes 6'in. and larger + 5/32 in. — 1/32 in.

7.4.2 Nominal Inside Diameter of welding
ends of Valves and Welding Neck Flanges
(Dimension B),

Figs. 9, 10, 13, and 14.

Sizes 10 in. and smaller +1/32 in.

Si_z:s 12 in, to 18 in. inclusive + 1/16 in.

Sizes 20 in. and larger +1/8 in. — 1/16 in.

Fig. 11,
Sizes 10 in. and smaller + zero in. — 1/32 in,
Sizes 12 in. and larger + zero in. — 1/16 in.

7.4.3 Bore for Backing Ring of Valves and

Veldi i j i
H::d ligg Neck Flanges (Dimension C), Fig. 11

All sizes +0.010 in. =0.000 in,

h—d
—— e ————————————————————————
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7.4.4 Thickness of Hub.

Regardless of tolerances specified for dimen-
sions A and B, the thickness of hub shall never
be less than 87 1/2 per cent of the nominal thick-
ness of the pipe to which the flange is to be
attached.

7.5 Overall Length of Hub on Welding Neck
Flanges.

Sizes 10 in. and smaller +1/16 in,

Sizes 12 in. and larger +1/8 in.

7.6 Bore of Flanges.
7 6.1 Lapped, Slip-on and Socket-welding
Flanges.
Sizes 10 in. and smaller +1/32 in. — zero in.
Sizes 12 in. and larger + 1/16 in. — zero in.

7.6.2 Counterbore, Screwed and Socket-welding
Flanges,

Sizes 10 in. and smaller + 1/32 in. — zero in.
Sizes 12 in. and larger + 1/16 in. — zero in.

7.7 Drilling and Facing,
7.7.1 Bolt Circle Diameter + 1/16 in.

7.7.2 Center-to-center of adjacent bolt holes
+ 1/32 in.

7.7.3 Eccentricity between bolt circle diam-=

eter and machined facing diameters 1/32 in.

8. TEST

d Fittings shall be given

8.1 Valves and Flange d in Par. 8.3.

a hydrostatic shell test as specifie

e not required to be hyq:ostﬂt*l
ically tested. Flanges attached to (or integra
with) piping, pressure vessels, or other equip-
ment may be hydrostatically tested at ht:gher test
pressures than specified in 8.3, in_u:h_lch case
testing shall be done at the responsibility of the
user. In such cases attention should be gi?'cn
to gasket design to avoid excessive deformation

of the flange,

8.3 Except as permitted by Par. 8.2 hydrostatic
test pressure shall be as specified in Tables 2
to 8 inclusive, for the material and primary ser-
vice pressure rating of the item tested. These
pressures are 1 1/2 times the 100F rating,
rounded-off to next higher 25 psi increment, The
test shall be made with water, at a temperature
not above 125F, and no visible leakage is per-
mitted.

8.2 Flanges ar

max.

¢
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*Table 1 List of Material Specificutions'

General Applicable ASTM Specification
Classification 7+ ® Forgings Castings
A105 Grade I A216 Grade WCB
Carbon Stee] AlDS Grade Il
A181 Grade 1%
Al8]1 Grade I =
Carbon Steel (low temp.) A350 Grade LF1and LF2’ | A352 Grade LCB
Carbon Moly Al82 Grade FI A217 Grade WCI
7
Cal‘bﬂl‘l Moly I:low E'Emp-} ﬂjﬁz Gtade LCI
1/2 Ce-1/2 Mo A335 Grade 82° A217 Grade WC4
1Cr=1/2 Mo Al82 Grade F12 .
1-1/4 Cr-1/2 Mo Al82 Grade F11 A217 Grade WCG
2 Cr-1/2 Mo A335 Grade P36°
2-1/4 Cr-1 Mo Al182 Grade F22 A217 Grade WC9
3 Cr-1 Mo A315  Grade P218
5 Cr=-1/2 Mo Al82 Grade F5a A217 Grade C5
5 Cr-1/2 Mo-5i A335 Grade P56%
9 Cr=1 Mo AlB2 Grade F9 A217 Grade C12
Type 304 Al82 Grade F304 A351 Grade CF8
Type 304L Al82 Grade 304L
Type 310 Al82 Grade F310
Type 347 Al82 Grade F347 A351 Grade CF8c
Type 321 AlB2 Grade F321
Type 316 Al82 (Grade F316 A351 Grade CFBM
Type 316L Al82 Grade 316L
2 Ni A352 Grade LC2’7
3 1/2 Ni A350 Grade LF3’ A352 Grade LC37
Cr-Cu-Ni-Al Low Alloy A350 Grade LF4’
9 Ni A522
Bolting -
Bolts, Stud-Bolts, Studs Nues
ASTM A193 ASTM A 194
ASTM A307 Grade B ASTM A307
ASTM A320
ASTM A354
! See Par. 5.1 n ASTM specifications directly covering forged flanges,

= See Par. 5.2 and 6.9.

3 These classifications are used to group materials for
pu..uu_wmpgnmre ratings in Tables 2 to B incl.

4 For method of rating alloy steels not given in Tables
1 to B inclusive, See Appendix D.

5 y50-1b and 300-b classes only.

flanged fittings and valves for these general material
specifications do not presently exist. Flanges, flanged
fittings and valves of these materials shall be specified to
conform to the nearest grade in AlB2, except chemistry to
conform to the ASTM specification listed above,

z Primarily intended for low temperature service, below —20F
(for pressure rating, see Par, 2.2), Where these materials are
also used above —20F, they shall have the same ratings as
shown for ferritic steels listed in Tables 2 through 8 for

temperatures up to and including 650F,

]
All steels listed may be used for subzers service at the
same pressure rating as for ferritic steels listed in Tables
2 through B inclusive at —20F.
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REDUCING SI1ZE

Front View
SIDE OUTLET ELBOW

j STRAIGHT SIZE

Side View

90° BASE ELBOW

45° ELBOW

STEEL FLANGED FITTINGS

]U‘I:nll_

Ty

90° ELBOW TEE

TEE

Side View

Front View
SIDE QUTLET TEE
STRAIGHT SIZE

R
ECCENTRIC REDUCER

CROSS

CROSS
REDUCING SIZE

45° LATERAL
STRAIGHT SIZE

DOUBLE BRANCH ELBOW

@ 4

TRUE *'y"

Fig. | METHOD OF DESIGNATING LOCATION OF TAPPED HOLES FOR DRAINS

‘'e; The above sketc
shE]?;:. with the exception ©

illustrative only an

2 Ses Par: 6.11

S ———

WHEN SPECIFIED,

17

hes show two views of the same fitting and represent fittings with eical
f the side outlet elbow and the side outlet tee (straight :izﬂ}* s:z:::?lz:a::e
d do not infer design.
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STEEL VALVES

GLOBE VALVE ‘

ANGLE VALVE CHECK VALVE

Fig. 2 METHOD OF DESIGNATING LOCATION
WHEN SPECIFIED. @ =° HOLES FOR DRAINS

Note: The above sketches represent valves

with symmetrical ;
and do not infer desigan. Y cal shapes. Sketches are illusteative only

See Par. 6.11

~

18

- o ————
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STEEL FLANGED FITTINGS

REDUCING TEES
B B B
:ﬂc Eﬂ c Eﬂ |
A A A
REDUCING oN REDUCING ON REDUCING ON
QUTLET ONE RUN ONE RUN 8 OUTLET
REDUCING CROSSES
B B B
CE}D C[@D c D
A A A
REDUCING ON REDUCING ON REDUCING ON
ONE OUTLET BOTH OUTLETS ONE RUN 8 OUTLET
REDUCING LATERALS
B B B
:Z | I@ @
A A A
. REDUCING ON REDUCING ON REDUCING ON
BRANCH ONE RUN ONE RUN 8. BRANCH
SIDE OUTLET TEE DOUBLE
BRANCH
ELBOW
ﬁM B
L i |
C

LEFT HAND

RIGHT HAND RIGHT HAND

B
zﬂ |

A
REDUCING ON BOTH
RUNS (BULLHEAD)

B
c@]n‘
A
REDUCING ON ONE RUN
AND BOTH OUTLETS

<

TRUE*Y"

SIDE OUTLET ELBOW

LEFT HAND

Fig. 3 METHOD OF DESIGNATING OUTLETS OF REDUCING FITTINGS

IN SPECIFICATIONS
Note; The largest opening establishes the basic sire of a reducing fitting, The
cept
the outl®
In deslgnating the
tera a, b, ©, and d.
case of the cross which s not
s are [llustrative only and do not infer design,

t ls the largeat opening and named last In both cases,

openings of reducing fittings they should be read in the
In dealgnating the outlets of side outlet reducing fitting
shown the slde outlet la designated by the letter &,

*See Par, 3,1,

19

Sketche

largest opening s nams
for bull head tees which are reducing on beth runs snd for double branch slbows whare both hl'tlnchll .: tl:;:‘e::
*

order indicated by the sequence of the lew
8 the slde outlet Is named last and in the
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fc. —_—]
—— AR, BB,cC, et (X)) o——AABB,CC, Ete
e—4 -G+
116" o b e H
nlm'“ RAISED FacE !
egularly furnished -—
en 160 and 3001k | SMALL FEM'J:EL_E FACE
unless otherwise i {on end of pipe)
ordered |
S
4'—o - LARGE or SMALL___
ifa" 'I TONGUE FACE ¥
‘4" RAISED FACE o I I 0
i | 0 ' E 3
1 - ) I | E
1 ] E L L [ ]
e - small lasge smal -
u - tongue tongue and S é'
| i large
s ' tongue » 9,
R —— le 318 1
/g — - j— < LARGE or SHALL! ¥ | 8
4 e GROOVE FACE |1 — g
LARGE or SMALL < J T 1I7F
MALE FACE (8) — —— \ - z (. : I L
| I £ = -
| I | T - I ‘ ] l i Iy ¥ 5
: ' = KB v Bz y
= ” [ 2
s R - 2 emall  large small l -
small large See areove groove and
male male MHote 3 ' large f
" groove |
36— ——1 R”jr'ﬁ,m'cm'm =l p—E
ARGE or SMALL S E R
lFEM.lL.E Face(®)f | | I~ '
_JT LI ) T T
i I 7 | |
r : [ l
LY
(5|IJ ,l.,; \.L tt "N See Kla) P
* = small lnrl'g‘ Hote 3
female female
' b — — HH,JJKK, Etc, (1)(6)
14" =
SMALL MALE FACE T = T
{on end of pipe) | |
| ,_J
| rr—
e N See FIG. 8 END FLANGE FACINGS AND THEIR RELATIONSHIP TO
FLANGE THICKNESS AND END-TO-END DIMENSIONS ">

*FLANGE FACINGS
150 and 300 1b

(167

i See Par, 6,2 and 6.3.1

le § for dimensions of facings (other than ring-Joint)
L]

e 10 for ring-jelnt facing.

2 See Tab

and Tabl
3 11 male care thouldl:e ::lkentln th{.
For-ame to insure that the inalde diameter o

use of thesd dlﬂa:,;:??:nqugh to permit sufficient bearing sur-
fitting or pipe +hing of the gasket, (See Table 9). This
e o8 where the joint is made on thdu end

mpanion flanges for small male an

sc'"}::nffmi with plaln face and are threaded with
mSt-ndud Locknut Thread (NPSL).

and female joints

applies part
of the pipe.
female joints
USA (American)

21

4
See Table 10

%See Table 9
[}
See Tables 15, 18, 21, 24, 27, 30 and 33
For valves, see USAS B16.10 for center-to-face dimensions.

8
Large male and female faces are not applicable to 150-Ib class
becauss of potential dimensional conflicts.
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*FLANGE FACINGS
400 1b and higher

(X7 _|

——— AACC,EE,EC 1A - - MA,CC, EE £ (1(6)(7)
d___n'c'E'Em\}\('l}[é}iT_L _————— A'C;EiEm- =
po — I, —-I
Y=t |=— 3/16——
1/16" RAISED FACE
i | | SMALL FEMALE FACE )
B (en end of pipe) |
|
| | x |
1/4"= =
178 =]
1/4" RAISED FACE T L%%ErFihégL T ¥
Regularly furnished | l A Q | | ?
on 400 Ib and higher R =t '3 | I ] 2
unless otherwise ordered f L] T R ] IE—— — -]
r"'—ﬁ i small large small | =
! = tongue tongue and 5
= large e " @
= - tengue = .4
14 —= | g— lfIG"——d fhoee. g -
LARGE or SMALL i@  LARGE or SMALL -1’ 5
MALE FACE 1——||— —'[ Ib—h o GROOVE FACE | | -
1 2 ——2F 2
== B e = I N -
5 R 3 | : 2
‘ l\ 3 M L?}v z = 2
small large \ ~~.small large small (=1
. male male ] See groove groove and
Note 3 large | '
' groove_
L ARGE or SMALL " ? o)
FEMALE FACE 4 -6 l
7 N RING JOINT ™| -t
| b 74 FACE |
1 I B
k) W “See I T_ =
small large | [~ Note 3 |
female female iV (4) |
K P —t

{on end of pipe}

174"~ =
= (4}
SMALL MALE FACE T:'J& HH KK, LL Ec d (6L
|
s

Fig. 8 (continued) END FLANGE FACINGS AND THEIR REL
AT
THICKNESS AND END-TO-END DIMENSIONS (See p .l.‘,‘?:‘f:f:u;l‘o FLANGE
(See page 23 for conclusion of Flg, 8) en)

®

-

22
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*FLANGE FACINGS
Lapped Joints

e s
_"I H-“.{EI
T %
RAISED FACE i I_I j . |
R U——-—-*-'—"""'JT
|
|-
E— -
[
RING JOINT 1|_ | }
FACE ! T";‘L | :
k@ ! | ;
/_/“/‘_/_‘ |

Fig. 8(concluded)END FLANGE FACINGS AND THEIR RELATIONSHIFP TO FLANGE
THICKNESS AND END-TO-END DIMENSIONS '

1 !5ee Par, 6.3.7 -
See Table 9 for dimensions of facings

(other than ring-joint) and Table 10 for =
ring-joint facing. See FPar, 6,3.2.5 and Table 10.

23

Scanned with CamScanner



FACINGS OTHER THAN RING-JOINT
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RING-JOINT FACINGS
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WELDING ENDS

TYPICAL SECTIONS —NOTE 3

4;)\ 45'3\ _-TYPICAL SECTIONS — MOTE 3

\ MAX SLOPE LINE
~ . MAX SLOPE LINE
10°+1°

; MIN RADIUS

L % LY io ln
<) 3rgE2;

s [ —— [ a——

NOTES: | AND 3 B o L
e T3
. 2
NOTES: ! AND 3 '—”i'—" i
FIG.9 FOR WALL THICKNESS (L) ¥e TO 34 IN FIG.10 FOR WALL THICKNESS (£ GFIEA':'HER ?I'ZHAN 3/ IN
IS_EiFt_:ll_#SNE. INSIDE CONTOUR FOR USE WITH "~ |NSIDE CONTOUR FOR USE WITH SPLIT BACKING B
BACKING RING OR WITHOUT RING OR WITHOUT BACKING RING

BACKING RING

{'30’ MAX

NOTES: { AND 3

FIG.'Il INSIDE CONTOUR FOR USE WITH FIG. |
RECTANGULAR BACKING RING 2 INSIDE CONTOUR FOR USE WITH TAPER BACKING

A= Nominal outside diameter of welding end.
B = Nominal inside diameter of pipe.

Cc= A - 0.031 - 1.75t - 0.010

t = Nominal wall thickness of pipe.

0.031 = Minus tolerance on OD of pipe to ASTM Specification A 106, etc.
1.75 = Minimum wall of B7 1/2% of nominal wall (permitted by ASTM Specification A106, etc.)

multipled by two to convert into terms of diameter.
0.010 = Plus tolerance on diameter C {See Par. 7.4.3)

1 Runout of 8 machined surface to inside diameter of valve Note 4 See Par. 6.
Note e o bl hange in nection. Tl Alametsr ol 6 and 7.4 for detalls and tolerances,
valve may be either larger of sgmaller than pipe Inside

diameter.

Mote 5§ 14 in. depth based on use of ¥ in, wide backing ring

The outside and inside of ends of valves shall be ex-

tended back in any manner within the maximum and Note § See Fig.

r:l!;umum slope lines indicated. The transition shall be a e Ilitn;i :rld 14 for welding end details of welding
shape avolding sharp re-entrant angl<s and abrupt g

changes in slope. The profile af the outside contour

shall be as furnished by the manufacturer provided above Note 7 For dimensions see Table 11

conditions are met,

Note 3
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WELDING ENDS
(Welding Neck Flanges)

ot
L MIN RADIUS

E - l.
375 23

45 MaX

s -

v

Fig. 13 BEVEL FOR WALL THICKNESSES (t) Fig. 14 BEVEL FOR WALL THICKNESSES (t)
3/16 IN. TO 3/4 IN. INCLUSIVE GREATER THAN 3/4 IN. (Note 2}

A = Nominal outside diameter of pipe
B = Nominal inside diameter of pipe
t = Nominal wall thickness of pipe

See Par, 6.6, 6.7, and 7,4 for details and tolerances. a point on the welding bevel equal to the OD of the mating

pipe. Similarly, when the greater thickness is provided on
the inside of the valve of flange, it shall be taper-bored
from the welding end at a slope not exceeding 1 to 3.

Note 3 When the thickness of the hub at the bevel is greater When flanges covered by this standard are intended for
than that of the pipe to which the flange is joined and the service with light wall, high strength pipe, the thickness
additional thickness is provided on the outside diameter, of the hub at thebével may be greater than that of the pipe
a taper weld having a slope not exceeding 1 to 3 may be to which the flange is joined. Under these conditions a

single taper hub may be provided and the outside diameter

employed or alternatively, the greater outside diameter
may be tapered, at the same maximum slope or less, from of the hub at the baze (Dimension X) may be modified

Note 1
Mote 2 See Fig. 11 and 12 for additional details of welding ends,
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WELDING ENDS

Table 11 Dimensions of Welding Ends (See Figures 9 to 14 inclusive)

2 2 3 4 5 6 7
I*!ornin;l Schedule? A -
 Pesi | Tye [YHdmiedk) weldmeEa| ; .
40 2.87 2.469 2.479 0.203
21/2 80 ’ 2.323 2.351 0.276
160 8.128 2.178 0.375
XXS 1.771 1.868 0.552
40 .500 19/32 3,068 3,081 0.216
, - 3.50 319/3 s 0 g
160 2.624 2.692 0.438
XXS 2.300 2.409 0.600
40 4,000 .548 " 3.564 0.226
31/2 o 3.354 3.402 0.318
40 4.500 45/8 4.026 4.044 0.237
80 3.826 3.869 0.337
4 120 3.624 3.692 0.438
160 3.438 3.530 0.531
XXS 3,152 3.279 0.674
40 5.563 5 11/16 5.047 5.070 0.258
80 4.813 4.866 0.375
5 120 4.563 4.647 0.500
160 4.313 4.428 0.625
XXS 4.063 4.209 0.750
40 6.625 6 25/32 6.065 6.094 0.280
80 5.761 5.828 0.432
6 120 5.501 5.600 0.562
160 5.189 5.327 0.718
XXS 4.897 5.072 0.864
40 8.625 8 25/32 7.981 8.020 0.322
60 7.813 7.873 0.406
80 7.625 7.709 0.500
100 7.439 7.546 0.593
8 120 7.189 7.327 0.718
140 7.001 7.163 0.812
XXS 6.875 7.053 0.875
160 6.813 6.998 0.906
40 10.750 10 15/16 10.020 10.070 0.365
60 9.750 9.834 0.500
80 9.564 9.671 0.593
10 100 9.314 9.452 0,718
120 9.064 9.234 0.843
140 8.750 8.959 1.000
160 8.500 B.740 1.125
STD 12.750 12 31/32 12.000 12.053 0.375
40 11.938 11.999 0.406
XS 11.750 11.834 0.500
60 11.626 11,725 0.562
12 80 11.376 11.507 0.687
100 11.064 11.234 0.843
120 10.750 10.959 1.000
140 10,500 10.740 1.125
160 10.126 10.413 1.312
29
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WELDING ENDS

Table 11 (Cont'd) Dimensions of Welding Ends (See Figures 9to 14 rnc]usw'i_________
— | 7
1 2 3 | 4 5 6 e
Nominal Sehedider i
Pipe Size No ¢ |Welding Neck| Welding End c1, t?
g Flanges®, Valves %* B? ;
i ] 13.303 0.375
S'I;D 14.000 14 1/4 igfgg 13.192 0.438
0 i ’
xS oo | o8| 03
60 12.814 . )
14 80 12.500 12.646 g-;gg
100 12.126 12.319 1,003
120 11.814 12.046 '2 0
140 11.500 11.771 1. 56
160 11.188 11.498 1.40
STD 16.000 16 1/4 15.250 15.303 fide s
40 15.000 15.084 0.500
60 14.688 14.811 0.656
16 80 14.314 14.484 0.843
100 13.938 14.155 1.031
120 13.564 13.827 1.218
140 13.124 13.442 1.438
160 12.814 13.171 1.593
STD 18.000 18 9/32 17.250 17.303 0.375
XS 17.000 17.084 0.500
40 16.876 16.975 0.562
60 16.500 16.646 0.750
18 80 16.126 16.319 0.937
100 15.688 15.936 1.156
120 15.250 15.553 1.375
140 14.876 15.225 1.562
160 14.438 14.842 1.781
STD 20.000 20 5/16 19.250 19.303 0.375
XS 19.000 19.084 0.500
40 18.814 18.921 0.593
60 18.376 18.538 0.812
20 80 17.938 18.155 1.031
' 100 17.438 17.717 1.281
120 17.000 17.334 1.500
140 16.500 16.896 1.750
160 16.064 16.515 1.968
STD 24.000 24 3/8 23.250 23.303 0.375
XS 23.000 23.084 0.500
30 22.876 22.97s 0.562
40 22.626 22.757 0.687
60 22.064 22.26 ;
24 5 0.968
80 21.564 21.827 1.218
100 20.938 21.280 1‘531
120 20.376 20.788 1.812
140 19.876 20.350 2.062
160 19.314 19.859 2.343
All dimensions given in inches, facturers
Designations per Appendix B and C and USAS B36,10 ﬂufﬂr:i.entmn:l::o?i:lcr:‘n?:;]‘ibtfl::lt'i?::.;,m. st
STD = Standard Wall Thickness on the inside of the product. dimensions
XS = Extra Strong Wall Thickness AW‘hen the thickness of th
XXS = Double Extra Strong Wall Thickness or flange 13 greater than E?:I:?"tﬁ,mf of & valve
2For tolerances see Par, 7.4 additional thickness increases the or:“;:dmd iy
eter, a taper weld having a Elope not ,“:,ﬂ:""'a
3I!t should be recognized that there is no fixed rela- :aoutlulg:yd?:mﬁ.:rluhy:f::i:hem.ﬂvelr' the greater
tion: between B16.5 pressure classes and pipe maximum slope or less Imf::.d' llt the same
schedules. Most pressure Ell’lel of valves can be bevel equal to the OD ::f i mpannt on the welding
machined to mgtch any ene of several schedules of when the greater thickness | ating pipe, Similarly,
pipe, but not all the schedules that are shown in of the valve or flange, it :h.:1p;2vtm“ S inklde
this tabuletion, For unusual cases Individual manu- 4 the welding end at a slope not axc::d..i::u; .t: ';:m
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REDUCING THREADED AND SLIP-ON PIPE FLANGES

Note | ———

o 7 roELE ____N{iul Note 2

BLIND FLANGE

Table 12 Reducing Threaded and Slip-on Flanges for 150-to 2500-Ib Pressures®

1 ? 3 4 5 6
Nominal Smallest Size ** : llest Size “* ; Smallest Size **
, : Nominal Smallest Size Nominal mallest Size

P ipe - of Eedummg Qutlet Pipe of Reducing Outlet Pipe of Reducing Outlet
equiring  Hub Flanges Size® Requiring Hub Flanges Size® Requiring Hub Flanges
1 , 1/2 31/2 11/2 12 31/2
11/4 1/2 4 11/2 14 31/2
11/2 1/2 5 11/2 16 4
2 1 6 21/2 18 4
21/2 11/4 8 3 20 4
3 11/4 10 31/2 24 9
3
All dimensions given in inches. Minimum length of effective threads shall be at
@ least equal to dimension T of the corresponding
The hub dimensions shall be at least as large as pressure class screwed flange as shown in tables
those of the standard flanges of the size to which but does not necessarily extend to the face of the
the reduction is being made, except flanges re= flange. For thread of threaded flanges see Par, 6.8.
ducing to a size smaller than those of columns 2,4
‘and 6 may be used without hubs, 7
For tappin 1ler than the iven C
F PPINES sma BE g in Columns 2,
150-!b flanges do not have a counterbore. 300-1b 4 and 6, blind flanges may be used, See Exampi:
and higher pressure flanges will have depth of 2 below,
counterbore (g of ¥ in, for 2 in, and smaller tap-
ping, and 3/8 in. for 2 ¥ in. and larger, The diam-
eter (Q) of counterbore is the same as that given 5
in the tables of threaded flanges for the correspond- For method of designating reducing threaded flanges,

ing tapping. see Par, 3.3, and Examples below,

Example 1: 6x21/2 in. = 300-1b reducing threaded flange.

This flange has the following dimensions: '

21/2 in.-USA (American) Standa.ard Taper Pipe Thread Tapping
12 1/2 in. - Diameter of regular 6 in. 300-1b threaded flange

1 7/16 in. — Thickness of regular 6 in. _SGE_l-lb threaded flange

7 in. - Diameter of hub for regular 5 in. 300-1b threaded flange
5/8 in. — Height of hub for regular 5_ in. 300-1b threaded flange

Other dimensions same as for regular 6 in. 300-1b threaded flange, Table 17.

6 x 2 in. 300-1b reducing threaded flange,

Example 2: : X ;
E lar 6 in. 300-1b blind flange tapped with 2 in, USA (American)Standard Taper Pipe Thread.

Use regu
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S
150-LB STEEL PIPE FLANGES AND FLANGED FITTING

§ -IE [:l‘r]llllulmhjlﬂm

MACHINE BOLT WITH NUT

FV%?

BOLT CIRCLE ———=

| Cam— L

POINT HEIGHT (NOTE 4)
FLANGE FITTING STUD BOLT WITH NUTS

|

S

b
7.

Table 13 Templates for Drilling Steel Flanges and Flanged Fittings for
Primary Service Pressure Ratings of 150 PS| (Gage)'

1 2 3 | 4 s | 6 | 7 | 8 11 .2
—— . ‘ Drilling?-? Length Ef Bolts
Nuprfl;na] Du:'f““ Dl:;ﬂctﬂ Dla{:’;“er N“";_bﬂ Di:?l““ Stud Boles* Machine Bolts
ipe o
. Flange Bolt Bolt i
S A Bol Bol 1/16-In. Ring 1/16-In.
S o Circle Holes e = Raised Face | Joint | Raised Face
1/2 3 1/2 23/8 5/8 4 1/2 21/4 e 13/4
3/4 37/8 23/4 5/8 4 1/2 21/4 cee s 2
1 4 1/4 31/8 5/8 4 1/2 21/2 3 2
11/4 4 5/8 31/2 5/8 4 1/2 21/2 3 21/4
11/2 5 37/8 5/8 4 1/2 23/4 3 1/4 21/4
2 6 43/4 3/4 4 5/8 3 31/2 23/4
2V2 7 5 1/2 3/4 4 5/8 31/4 33/4 3
3 71/2 6 3/4 4 5/8 312 4 3
+31/2 81/2 7 3/4 8 5/8 31/2 4 3
4 9 71/2 3/4 8 5/8 31/2 4 3
5 10 B1/2 7/8 8 3/4 33/4 41/4 31/4
6 11 91/2 7/8 8 3/4 33/4 41/4 31/4
8 13 1/2 11 3/4 7/8 8 3/4 4 4 1/2 31/2
10 16 14 1/4 1 12 7/8 41/2 5 33/4
12 19 17 1 12 7/8 41/2 5 4
14 21 18 3/4 11/8 12 1 5 5 1/2 41/4
16 23 1/2 21 1/4 11/8 16 1 5 1/4 53/4 41/2
18 25 22 3/4 11/4 16 11/8 5 3/4 61/4 4 3/4
20 27 1/2 25 11/4 20 11/8 6 61/2 5 1/4
24 32 291/2 13/8 20 11/4 63/4 71/4 53/4

All dimensions given in inches, aL
ength of stud-bolts do not include the hei ght of the

: For other dimensions see Tables 14 and 15, points, See Par, 6.9.2,

2l-"g:n- flange bolt holes see Par, 6.4
Bolt lengths not shown In table ar
e determi
®For spot facing see Par. 6.5. accordance with Appendix F. See Par, 6,9 ;ed i
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150-LB STEEL PIPE FLANGES

For complete pre ssure=tem

1

For tolerances see

Par. 7

2For facing see Pan 6.3

3 For flange bolt
acing see Paf. 6.5.

4 For spot {

s\'I'his dimension 1
pper E

tapered.
welding &

2 For reducing thre
. TFor thread of threaded

il
r aBund flanges may be m

manufacturer.

s for large end
hall not exceed

nd lapped flanges.

perature ratings see Table 2

holes see Par. 6.4 and Table 13.

of hub, which may be straight or

aded flange s EE€ Table 12.

flanges see Par. 6.8,

7 deg on threaded, slip-on, socket-

ade with or without hubs at the optien of the

9
For welding end and bevel see Par, 6.5,

19
For reducing welding neck flanges see Par. 6,7,

11

5
e
|
1 c
scngweo 0
FLIP=ON=WELDING SOCKET-WELDING (4 TO 3 ONLY)
4]
N X
B
|
r Y
| c
o . BLIND T
EARFED 'NEI.UIP?E NECK
Table 14 Dimensions of Steel Flanges for Primary Service Pressure
: Rating of 150 PSI (Gage)t ** &1
2
3 4 5 ¢ |7 | 8 9 0 | 1 12 13 1
e Elilét; Thick- Diﬂl::ubt Length Through Hub Bore s
u . n L - eter .
ol | piam. | nes | Dian | B, | Theade rwes [0l ] TR | oo
: Fl 12,19 of Chamf 1p=On Welding ength | Socket| Lapped £ of
e o ] Hub  |®(ENSeF | Socker |LPPed | "Neck [Threaded'|Welding Min Neck | Lapped| oo,
Flange K® Weldin . Socket Flange
Nec B Min Welding | and Pipe
1/2 | 31/2 7/16 13/16 ; -
/4| 37/8 | 1/2 1172 %00 e | g |2 JE | ousR) g | el /8 3/1
1 378 5 s/8 | s/8 | 21/16 s/8 | 1.09| 111 0.82 1/8
W | 9/16 115/16  1.32 11/16 11/16| 23/16 11/16| 1.36| 1.38 1.05 1/8 i
L 5 5/8 2 5/16 1.66 13/16 13/16| 2 1/4 13/16| 1.70| 1.72 1.38 7 i
/2|5 11/16 29/16 1.90 778 | 78 | 27/16 78 | 195| 1.97 1.61 3.&16 ?§
2 6 3/4 31/16 2.38 1 1 21/2 .
1
e $ | B [VE| B vl |30 | e | B BE ) OER) WY
3.50 13/16 [13/16 | 2 ; 5 ' .
suv2| sz | 15716 | 41319 oo | 14 |14 | 2 el | 28 46 | 35 | e P
4 9 15/16 5 5/16 4.50 15/16 [15/16 | 3 e | 1s1| e 2.3; ;ﬁ.s
5 10 15/ 16 67/16 5.56 17/16 |1 7/16 | 3 1/2 17/16 ‘
6 11 1 79/16|  6.63 19/16 [19/16 | 31/2 | 19/16 inl Be | Ly
8 131/2 | 11/8 911/14  8.63 13/4 |[13/4 | 4 134 | 872| 875 | 7. vz
10 16 13/16 12 10.75 115/16/115/16| 4 L el ne ] 1 m.g% 1/2
12 19 11/4 14 3/8 12.75 23/16 |23/16 | 41/2 | 23716 | 12.88 | 12.92 | 12.00 }:ﬁi
14 21 13/8 15 3/4 14.00 21/4 |31/8 | 5 21/4 | 14.14 | 14.18 oy
16 23 1/2 | 17/16 18 16.00 21/2 |37/16 | 5 2172 | 1616| 1619 | v & 1/2
18 25 19/16 19 7/8 18.00 211/16/3 13/16| 5172 | 211/16 1818 | 18.20 |25 28 1/2
2 Bue ik (B, | B AiE 0 as EE LY &
24 32 17/ . 43/8 | 6 34 | 2425 24,25 w al 1/2
All dimensions given in inches.

]::fl'l:l::LﬁT: Tf;f;l;;: I':loi ;:rreupond to the inslde diameters of plpe
" andard Wall Pipe, Standard wall dimen
are the same as Schedule 40 slzes 10 inch a;1d smaller, Tcrl:rimce:lo!.:‘

Par, 7.4.2 apply.

12
The thickness of flan
ge minimum dimensi L+ ] "4
L nsioens for these loose flanges
sizes 334 in, and smaller, are glightly heavier than for the fl Bnges 01:

the fittings,

the body of the fitting or valves,

Tab
le 15, which are reinforced by being cast integral with

1

3
When t :
thlclm:::e wfllsflm- afe required with flat face, either the full thickness or
TN s ::j 1.1 remoyed may be fumlished, Users are reminded
sed face will make the length through the hub nonstand:

33
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150-LB STEEL FLANGED FITTINGS

e

R b2 A <
& b &
ﬁﬁ -—i—cc AA /
H
! ce _{' —
; } 45° LATERAL
ELBOW LONG RAD! o
NG RADILS 45° ELBOW TEE
Table 15 Dimensions of Steel Flanged Fittings for Primary Service Pressure
Rﬂfil’lg D,I: '[50 PSI (Guge);.psad-i-l'lﬂ _____—I————_'
1 K 3 4 5 c [ 7 [ s [ o | o T T & BB
1/16 In. Raised Face Ring Joint®
{Flange Edge)®
Center- c éhor: —
to- enter=- enter= ontac i
*Wall Contact to-= Center= C];':::Er o= Surface- Cetnot_cr c
” ; Thick- A . Surface | Contact | to= “|contact to- enter-
I'.*“"“‘ O:utsldc ness Thick- !nhdc of Surface |Contact e Surface | Contact End to-—
inal | Diameter ness | Diameter : Contact Elbow
Pipe o & of | “of o Raised of Surface | ¢ roce | ©f Surface Tee fnd
: ange * w2 . Face Raised of Raised of ong
Siae Flaage Min F';:i““s Fiedag Elbow Face Raised R .°£ d Face Raised Ctosds Radius
n Tee Long Face | N2158< 11 ateral Face o Ell**
Cross Radius [45° Ell Fmce and Re- Tfufill
and Ell Lateral True ducer® 2
True"' Y" Ty
o C t d AA BB cc EE FF GG HH ]I
1 4 1/4 7/16 5/32 | 1 32 |5 13/4 | 53/4 | 13/4 | 41
11/4 | 45/8 1/2 6 | 1vd | 334 | 312 |2 su4 | 1374 | 4 lﬁ i ¥4 : ;ﬁ
; 1/2 ; :j:s 3;;6 11/2 4 6 21/4 7 2 4 1/2 4§1/4 | G 1/4
2 2 41/2 6 1/2 21/2 8 21
2172 | 7 /16 |32 | 2v2 | s 7 3 sv2 |22 | 3w 5 i’:‘i 234
3 7 1/2 3/4 /32 | 3 512 | 734 |3 10 p ¢ 220 1/4
31/2 |, 81/2 13/16 /4 3172 | 6 8172 |31/2 [1112 |3 61/2 | 61/4 =
4 9 15/16 | /4 | 4 612 |9 4 12 3 2 £irs g 3{;’,‘:
5 10 15/16 9/32 5 712 10 1/4 41/2 |13 1/2
6 11 1 32 | 6 8 iz | s vz [3vs |6 ju4 |01
8 131/2 | 118 s/16 | 8 9 14 s1/2 (1712 |42 |1 S [0
10 16 13/16 | 11/32 |10 1 161/2 | 6172 |201/2 |5 i 9 1/4 | 14 1/4
12 19 11/4 /8 |12 12 19 T1/2 | 24172 |51/2 |14 }11, 54 16 3/4
14 21 13/8 13/32 | 13 1/4 14 21 1/2 T1/2 |27 6 16 4 | 19 1/4
16 1312 | 17/16 7716 | 15174 | 15 24 8 30 61/2 |18 14 1/4 | 21 3/4
18 25 19/16 | 15/32 | 1714 | 161/2 |261/2 | 81/2 |32 7 i 15 1/4 | 24 1/4
20 27 1/2 111/16 1/2 | 191/4 | 18 29 91/2 | 3% 8 29 16 3/4 | 26 3/4
24 32 17/8 9/16 |23 1/4 | 22 34 11 0172 |9 . 18 1/4 | 29 1/4
- 2" 221/4 |34 1/4

8Far cent
ersto-contact surface and ¢
of special degree elbows, see Par. ::?.;to:end SHemmAGI

9
For reinforcement of certain fittings see Par 6.1

1l"‘c'r tolerance see Section 7.

2For tolerances see Section 7.

3Fqr flange bolt holes see Par. 6.4 and Table 13,

4Far spot facing see Par. 6.5,

SFar center-to=contact surface and center-to-end dimensions

of reducing fittings see Par. 6,2.3.

8F or contact surface-to-contact surface and end-to-end di-
mensions of reducers and eccentric reducers see Par. 6.2.3.

TFor intersecting centerlines, center-to-contact surface and
centerto-end dimensions of side outlet fittings, see Par,6.2.4,

19For drains see Par. 6.11,

th or 1
® proper helght to provide for ring-joint groo ReMing and add

fl
ange. Sees Table 10 for ring-jolnt ffrf?r?:’q'ﬂ‘iﬁﬂiﬂ,ﬁ to
E.
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150-LB STEEL FLANGED FITTINGS

_GG _
[F-NN
FF
Mk
REDUCER ECCENTRIC t
REDUCER TRUE "y"

--W-1

¥
19 ¢ |
w + S
[ PN |
i tits 18

/”I--S —-I"l

SQUARE BASE

holes

> J T T

R
N\ | N “ ]'
U U
\ | NN ¢ ; L %.’ = Uy
! % T T =l LR I T
_l:h-::\-&—t = 5 —n
' BASE ELBOW BASE TEE
4 | 15 | 16 17 18 19 20 21 2 | 23 L
Riag Joint® Base Drilling'®
Shaort Di
Center- iameter
Eand- Bolt 3
Center- C];ﬁff,- bos g Center- of Thickness (Thickaess | Circle |Diameter [ Nominal
i to- e End to- Round Base of of or of Pipe
45°El§;“lil. n End LT;;M Re- [Bage 5t T smdth R Ribs® | Bolt Drilled Saze
Laterallt Tf'-‘fi ducer o Bag:ﬁe Spacing Holes
HY’
KK LL MM NN R s T u v
1
2 6 2 11/4
1 61/2 2
/2 PR 2l / / v, v / ;. v
23/4 41/8 45/8 1/2 2 | 312 | s/8
2 ﬁ: ¥ ;f;j 2 3/4 41/2 £5/8 1/2 12 | 3172 | s/ 2 1/2
SUi lwird | sva| .| svs 5 9/16 /2 | 37/8 | s/8 | 3
3 % Ry /4| = 5 1/4 5 9/16 /2 | 37/8 5/8 31/2
114 | 1214 | 3174 3 | 512 6 5/8 V2 | 43/4 | 3/4 | &
“ 61/4 7 11/16 s/8 | 51/2 3/4 s
434 |13y : i o | 7 11/16 /8 | 512 | 34 | g
s 1/4 e 1374 v 8 3/8 9 15/16 78 | 71/2 3/4 8
5 3/4 S s14| 8 9 3/4 9 15/16 78 | 71/2 V4 |10
6 3}'?l 54 374 5 3/4 ” 111/4 11 1 1 91/2 /8 12
73/ mud | 64| & | 1212 11 1 1 91/2 | /8 |14
73/4 27 s 6 3/4 13 3/4 11 1 1 9 1/2 78 |16
8 Ls 21/4 71/4 15 13 1/2 11/8 11/8 | 113/4 7/8 18
8 3/4 3 s 8 1/4 16 13 1/2 11/8 11/8 | 113/4 7/8 20
9 3/4 i5 18 1/2 13 1/2 11/8 11/8 |11 3/4 7/8 24
11174 |d034 | 94

imum dimensions for
z'rhe thickness of flange :T:LT 3i4ein, and smaller, are

ble 14
loose flmnges, T:h.n for flanges on these fittinge

lHE:I:l}" h.,:‘;:;;med by being cast integral with the
which are
body of the fitting.

1

t and
“Thc base dimensions apply to all straight and re=
ducing sizes. %

“1' reducing fittings the size and centersto-face di-
or

ton of base are determined by the slze of the
Iargest opening of fitting.

1 or attached as welds

1] integra
Bases may be cast integr ianifactarar,

ments at the option of the

35

wTht bolt hole template is the same as for 150-1b
flanges, Table 18 of corresponding cutside diam-
eter, except using only four holes in all cases so
placed as to straddle center lines. The bases of
these [ittings are intended for support in compre s-
slon end are not to be used for anchors or supports
in tenslon or shear.

1

TB!IQI shall be plain faced unless otherwise L
cified, and the center to base dimenasion 'R shall
be the finished dimenaion.

18
When these fittings are required with flat face
flange, either the full thickness or thickness with

ralned face removed may be furnlshed, Users are
reminded that removing the ralsed face will make
the centerto-face dimension nonstandard
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S
300-LB STEEL PIPE FLANGES AND FLANGED FITTING

FLANGE = . L’,,-‘
! _ 00000000 me (00
| N [: 0000

L BOLT 'I:IRCLE —_— MACHINE BOLT WITH NUT
0 S
| - _— L—/“
: ] \ 'R
| \\ 1N
% L N ) @ O000C0000000n
' s .\POINT HEIGHT (NOTE 4)
FLANGE FITTING STUD BOLT WITH NUTS

Table 16 Templates for Drilling Steel Flanges and Flanged Fittings for
Primary Service Pressure Rating of 300 PS| (Gage) *

1 2 3 | 4 | s | 6 7 | 8 | 3
_y . Drilling*? Length Ef Bolts
omina . . Tt = =
Pipe Dm:feter Dm:;ﬂ“ Dm::: hex MNumber | Diameter Stud Bolts* Machine Bolts
Size Flange ?Dlt Bolt B:lt::s Bgfts 1/16-In. Ring 1/161In.
0] Cirecle Holes Raised Face | Joint Raised Face
1/2 33/4 25/8 5/8 4 1/2 21/2 3 2
3/4 45/8 3 1/4 3/4 4 5/8 23/4 3 1/4 21/2
1 4 7/8 31/2 3/4 4 5/8 3 31/2 21/2
1174 5 1/4 37/8 3/4 4 5/8 3 31/2 23/4
11/2 61/8 41/2 7/8 4 3/4 3 1/2 4 3
2 61/2 5 3/4 8 5/8 3 1/4 4 3
21/2 71/2 57/8 7/8 8 3/4 33/4 41/2 3 1/4
3 8 1/4 65/8 7/8 8 3/4 4 43/4 31/2
3j1/2 9 7 1/4 7/8 B 3/4 4 1/4 5 33/4
4 10 77/8 7/8 8 3/4 41/4 5 33/4
5 11 9 1/4 7/8 8 3/4 41/2 51/4 4
6 12 1/2 10 5/8 7/8 12 3/4 43/4 5 1/2 4 1/4
8 15 13 1 12 7/8 51/4 G £3/4
10 17 1/2 15 1/4 11/8 16 1 6 6 3/4 5 1/4
12 201/2 173/4 11/4 16 11/8 61/2 7 1/4 5 3/4
14 23 20 1/4 11/4 20 11/8 63/4 71/2 6
16 25 1/2 22 1/2 13/8 20 11/4 71/4 8 61/2
18 28 24 3/4 13/8 24 11/4 Tl 8 1/4 6 3/4
20 30 1/2 27 13/8 24 11/4 8 B 3/4 v

All dimensions given in inches.
4Length of stud-bolt

8 do not ine
"For other dimensions see Tables 17 and 19, See Par. 6,9.7, lude the height of the points,
2 L}
For flange bolt holes see Far, 6.4, Bolt Lengthe not shown in t
able are d
*For spot facing see Far. 6.5, with Appendix F, See Par. 6,9,2, © determined in accordance
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300-LB STEEL FLANGED FITTINGS

SLIP- 0N -WELDING

| B Col. 12

[+]
EOCKCT-WELDING (4 TO 3 OMLY)

I X

WELDING NECK

Table 17 Dimensions of Steel Flanges for Primary Service Pressure Rating of 300 PS| (Gage)t 2% & 110

1 2 3 4 s 6 | 7 | s 9 0 | 1 | 13 14 15
I'f“h l.ength Through Hub Bore Cotner
Outside | Thick- . Piam. == Radius Counter-
::ZT Diam- ness I;):::n E!‘:::n- Threaded Thread | Slip-On Welding o:" Eorc kide Dasik
Pipe eter of sl of alng of Slip=On fainad Welding | Length | Socket | Lapped Neck B ;’p' Screwed of
- of Flange, Socket PRe Neck [Threaded Welding| Min Socket Re Flange, | Socket
Size y Hub  |Chamler i : : Flange ;
: Flange Min Veldi Welding Min welding!! 4 Min
5 elding and
Neck” Pipe
o c X A Y Y Y T B B B t Q D
1/2 33/4 9/16 |11/2 0.84 7/8 7/8 2 1/16 5/8 0.88 0.90 n.62 1/8 0.93 3/B
3/4 4 5/8 5/8 17/8 1.05 1 1 2 1/4 5/8 .09 1.11 0.82 1/8 1.14 7/ 16
1 4 7/8 11/16 |2 1/8 1.32 11/16 |1 1/16 | 27/16 11/16| 1.36 1.38 1.05 1/8 1.41 1/2
11/4 5 1/4 3/4 21/2 1.66 11/16 | 11716 | 29/16 13/16| 1.70 1L.72 1.38 3/16 I 1.7% 9/16
11/2 | 6 1/8 13716 2 3/4 1.90 13/16 | 1316 | 211/16 7/8 1.95 1.97 1.61 1/4 1.yg 5/8
2 61/2 1/8 35/16 2.38 15/16 | 15/16 | 23/4 11/8 2.44 2.46 2.07 5/16 | 2.50 11/16
2172 T2 1 3 15/16| 2.88 11/2 I1/2 3 1 1/4 2.94 2.97 2.47 5/1G 3.00 3’4
3 8 1/4 11/8 45/8 3.50 111/16) 1 11/16| 3 1/8 11/4 3.57 3.60 3.07 i/8 3.63 13/16
31/2 9 13/16 |5 1/4 4.00 13/4 13/4 3 3/16 17/16 | 4.07 4.10 3.55 3/8 4,13
4 10 1174 |S3/4 | 450 | 178 [17/8 | 33/8 | 17/16 | 4.57 | 4.60 4,03 7716 | 4.63
5 11 13/8 7 5.56 2 2 37/8 111/16| 5.66 5.69 5.0% 16 5.69
(4] 12 1/2 17/16 | B 1/8 6.63 216 | 21/16 | 3 7/8 113/16| 6.72 6.75 6.07 172 6.75
8 15 15/8 |0 1/4 B8.63 27716 | 27/16 | 4 3/8 2 B.72 8.75 7.98 1/2 8.75
10 17 1/2 17/8 (12 5/8 10.75 2 5/8 33/4 4 5/8 23/16 |10.88 10.92 10.02 1/2 10.88
12 20 1/2 2 14 374 12.75 27/8 q 5 1/8 23/8 12.88 12.92 12.00 1/2 12.94
14 23 21/8 |16 3/4 14.00 3 43/8 5 5/8 21/2 |14.14 14.18 To be 1/2 14,19
16 25 1/2 2 1/4 |19 16,00 31/4 | 43/4 5 3/4 2 11/16| 16.16 16.19 bpebcmed 1/2 16.19
18 28 238 |21 18.00 | 312 |58 | 8174 | 23/4 (1818 |18.20 | b | 12 | 1g19
20 30 1/2 21/2 |[231/8 | 20.00 33/4 | 512 6 3/8 27/8 120,20 |20.2% 1/2 20,19
24 34 23/4 (27 5/8 24.00 43/16 | 6 6 5/8 3 1/4 [24.25 | 24,25 1/2 24.19

All dimensions given in Inches,
For complete pro.ture-tumpnraturl ratings see Tables 3.

'For tolerances see Par 7

2 see Par, 6.3,
For facing
3For flange bolt holes see Par. 6.4 and Table 16

4 por spot facing see Par, 6.5.

B nslon is for large end of hub, which may be
e d’{ﬂ;r tapared. Taper shall not exceed 7 deg on
:humll?ed glip-on, socket welding and lapped flanges,

Bgor reducing threaded flanges see Table 12,

7 For thread of threaded {langes see Par. 6.8,

8Blind flanges may be made with or without hubs at the
option of the manufacturer,

[
For welding end and bevel see Par, 6,6,
10
For reducing welding neck flanges see Par, 5,7,

”Dh-n.n-nms In Column 12 correspond to the inside diame
eters of pipe as given in USAS BE36,10 **Standard Wall Pipe."
Standard wall dimensions are the same as Schedule 40 sizes
10 inch and smaller, Tolerances in Par. 7.4,2 apply,

12
When these flanges are required with flat face, elther the full
thickness or thickness with raised face removed may be fur-
nished, Users are reminded that removing the raised face
will make the length-through the hub nonstandard,

37
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300-LB STEEL FLANGED FITTINGS

ke
-Ah Yo, ! %
% T8
T ] An
AA cC HH
' KK 1
4 c AR
ELBOW LONG RADIUS 45° ELBOW TEE
ELBOW
gia : i ressure
Table 18 Dimensions of Steel Flanged Fitfings for F:"':'?:)' Service P
Rating of 300 PSI (Gage)!?'3"47"*"
12
1 2 3 4 5 6 1 8 9 10 11 —
/16 In. Raised Face (Flange Edge) Ring Joint
Short
Center- .
to- | Center- Long | Center- | Contact Ccélotff
. *Wall Coatact to- | Center-| cepper.| _ tO- Surface- 1
Nom- | Outside Thick- Thick- Inside | Surface | Contact to- to- Contact to- En
inal |Diameter mEas ness |Diameter of Surface | Contact Chntach Surface | Contact| Elbow
Pipe of of of of Raised of Surface Surface ::_nf Surface Tee
Size | Flange Flange, | Ficcing, | Ficting | Face | Raised of ¢ Raised of Cross
Min Min E_:_how Face Fl;alsed Rao.ised Face | Raised o
ee Lon ace L ateral F teyr a1l
Cioda Rndiﬁs 45° Ell| Face e ;:-e True 'Y
and Ell Lateral
True *Y" '{'ryu: ducer
0 C t AA BB CC EE FF GG HH
1 4 /8 11/16 | 3/16 1 4 5 214 61/2| 2 4 1/2 | ¢ 1/4
11/4 5 1/4 3/4 7/32 11/4 4 1/4 2 1/2 2 1/2 T 1/4 2 1/4 4 1/2 | 4 1/2
11/2 6 1/8 13/16 7/32 11/2 4 1/2 <] 2 3/4 81/2 212 4 1/2| 4 3/4
2 6 1/2 /8 1/4 2 5 6 1/2| 3 9 21/2 | 5 5 5/16
2 1/2 T1/2 1 1/4 21/2 5 1/2 7 31/2)110 1/2 2 1/2 5 1/2 5.13/16
3 81/4 | 11/8 9/32 3 6 734| 31/2)11 3 6 6 5/16
3 1/2 9 1 3/16 9/32 3 1/2 61/2 8 1/2| 4 12 1/2 3 6 1/2 | 6 13/16
4 10 11/4 | 5/16 | ¢ 7 9 4 1/2 13 1/2| 3 7 7 5/16
5 11 1 3/8 3/8 5 8 10 1/4| 5 15 3 1/2 8
6 1212|1716 |3/8 | 6 81/2 |11 1/2| 51/2 |17 /2| 4 g e
8 15 1 5/8 1/16 8 10 14 6 20 1/2 5 11 10 5/16
10 1myz |18 |12 |10 nv2 18 vz T 24 5 1/2 | 12 e,
12 20 1/2 | 2 9/16 12 1 1 8 27 1/2 6 14 13 5/16
14 23 21/8 | s/8 |13 1/4 ]| 15 21 1/2| 8 1/2 |31 6 1/2
16 25 1/2 | 2 1/4 11/16 | 15 1/4 | 16 1/2 | 24 9 1/2 34 1/2| 7 1/2 112 %g 5/16
18 28 23/8 |34 |17 18 26 1/2 |10 3 12| 8 F 16 13/16
20 30 1/2 | 2 1/2 13/16 | 19 19 1/2 | 29 10 1/2 | 40 1/2 8 1/2 | 20 19 5/16
24 36 23/4 | 15/16 | 23 22.1/2 | 34 12 47 172 10 - 3

For complete pressure-temperature ratings see Table 3.

6
For contact surface-to=contact surfac

e and end-to-and dimengions

of reducers and eccentric reducers see Par 6,2.3

1
For tolerances see Section 7.

? +
For intersecting centerlines, centerto-cont

2 "
For facing see Par. 6.3. to-end dimensions of side outlet fittings
r

act surface ang
see Par, 6.2.4. centera

aE"cir flange bolt holes see Par, 6.4 and Table 16, lpm_ center-to-contact surface and ik
ers

special degree elbows, see Par, 6.2.5 to=-end dimensions of

4FOI‘ spot facing see Par. 6.5,

]
. For reinf
°For cantertocontact 'wr“5 ﬁﬂd centerstoeend dimensiohs of oreement of certain fittings see Par, 6, 1,

reducing fittings see Par, 6.

38
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300-LB STEEL FLANGED FITTINGS

-.-W——l

_GG _ »
[T-NN e 9] T
w + s
I
il d}_L
I e e
ROUND BASE L4-Fi'n;;l*—' SQUARE BASE
REDUCER ECCENTRIC holes
REDUCER TRUE *v* e FJ— =‘—Lj
e S — . |
1’; TS - ; - .
NN | N l e
Lo Uy
k t T 4 = Lo
e = Ll
BASE ELBOW BASE TEE
13 14 ! 15 | 16 l 17 18 19 20 21 22 23 1
Ring Joint® Base Drilling®
C e Diameter
enter- Center- i
piec Cemer- | S008 “': | R ng Thick: pThucks C.?rocl!te Dlmon?mr Nominal
Fod or | Comen| R | ae) Ceees Meted el Lo | e | H2 |l [P
Long End Lateral s of of :
E True
fym L
1] KK LL MM NN R s T U W
5 1/4 2 1/2 6 3/4 2 1/4 1
5 3/4 2 34 | 7 /2 2 1/2 1 1/4
6 1l/4 3 8 3/4 2 3/4 11/2
613/16 | 3 s/16| 9 5/16 | 213/16 41/2 5 1/4 3/4 1/2 37/8 3/4 2
7 5/16 3 13/16|10 13/16 | 2 13/16 4 3/4 51/4 3/4 1/2 317/8 3/4 2 1/2
g 1/16 | 313/16[11 S/16| 3 5/16 . 5 1/4 6 1/8 13/16 | 5/8 41/2 7/8 3
g 13/16 | 4 5/16(1213/16| 3 5/16 [ = 55/8 61/8 13/16 | s/8 41/2 7/8 31/2
9 5/16 | 413/16|1313/16| 3 5/16 ?i 6 6 1/2 7/8 5/8 5 3/4 4
s s/16|15 S/16| 313/16 | 0 6 3/4 71/2 1 3/ 4 5 7/8 7/8 5
:? fﬁﬂg 5 13/16[17 13/16 | 4 5/16 [ ¢ 71/2 71/2 1 3/4 5 /8 7/8 6
14 5/16 | 6 5/16|2013/16 | 5 5/16 5 9 10 1 1/4 7/8 77/8 7/B 8
16 13/16 | 7 5/16[24 /16 513/16 A 10 1/2 10 1 1/4 /8 77/8 7/8 | 10
19 s/16 | 8 5/16]27 13/16 | € 5/16 | & 12 12 1/2 1 7/16 | 1 10 5/8 /8 | 12
13/16 |31 5/16 | 6 13/16 13 1/2 12 1/2 1 7/16 | 1 10 5/8 7/8 | 14
gL 816 e /16 | 713716 1434 | 1212 |1 6|1 wve| 1oss| s | 16
22 1;;’16 10 5/16|37 13/16 | 8 5/16 16 1/4 15 1 5/8 [11/8] 13 1 18
%9 3/ | 10 7/8 |40 7/8 | 8 7/8 17 7/8 15 1 5/8 [11/4] 13 1 20
34 7/16 | 12 7/16 |47 15/16 | 10 7/16 20 3/4 17 1/2 L 7/8 [11/4| 151/4 | 1 1/8 | 24

wFar drains see Par. 6.11.

Viphess dimensions apply to
6.3.1.,3, Forthe ©

end-to-end dil“t"::‘:
ce=to-conta
surfa tor 1

(flange e
vide for

dge)
ring=jo
for ring=joint f&c

enter-to-en

argest apun:
t oVe ApP
i"m:rﬁjmmium.

“Ths base dimensions apply to all

“For reducing 'd“
determine

f:lo of reducing

base shall be opp

tings the size and center-t
{ the largest opening of fitting, In the
by the size O flp!ﬁlf}r fittlag. In ¢

orders shal
asite the larger or amaller opening.

stralght sizes only. See Par, 6.2.3 and
d dimensions of reducing fittings or
{ reducers use center-to-contact surface or
lgzafcer%lmnalonl of 1/16«in, raised face
ng and add the proper helght to Fro-
ying to each flange, See Table 10

straight and reducing sizes,

o=-face dimension of base

39

Y4Bgses may be cast integral or attached as
of the manufacturer,

1] s
‘:‘lha bolt huihe template for round base is the same as for 300 1b,
nllntfu. Table 16 of corresponding ocutside diameter, except using
g‘h.'-'bnur holes in all cases so placed as to straddle center lines.
; ases of these fittings are Intended for support in compression
” and ere not to be used for anchors or supports in tension or shear,
Bases shall be plain faced unleas otherwiae specified, and the

center<to-base face dime "R
e nsion '"R' ghall be the finished

17
When these fittings are re
quired with flat face flange, either th
:llII thickness or thickness with raised face ramovsd.m-}' :: e
Hﬂk‘iilhed. Users are reminded that removing the raised face will
make the centerto-face dimension nonstandard,

weldments at the option
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400-LB STEEL PIPE FLANGES AND FLANGED FITTINGS

L | ' : : L
L“BOLT CIRCLE ———— I ’_/4‘

g 000o00ooa0D! e U

- |
§ i B3 POINT HEIGHT (MOTE 4)
' STUD BOLT WITH NUTS

FLANGE FITTING

]

7
%

U

Table 19 Templates for Drilling Steel Flanges and Flanged Fiﬂings for
Primary Service Pressure Rating of 400 PS| (Gage)

1 2 IR 7 | 8 | 9
4,5
Drilliugz’s Length ff Stud Bolts
Qutside Mkl &
Nominal | Diam- . ; ; ace
t;jn;;r;a ctl:rmﬂf Dlnr:;ter Dla;neter Number | Diameter | 1/4-[n. | Female Ring
Size Flange Bolt Bolt of of Raised also Joint
o ircl Holes Bolrs Bolts Face | Tongue &
Circle Groove
1/2
3/4
1
11/4
11/2 Use 600-lb dimensions in these sizes.
« 2
21/2
3
31/2
4 10 178 | 1 8 78 | 51/4 |5 5 1/2
5 11 9 1/4 1 . 8 7/8 | S1/2 | 51/4 53/4
G 121/2 10 5/8 1 12 7/8 53/4 51/2 6
8 15 13 11/8 12 1 6 1/2 6 1/4 63/4
10 171/2 | 15 1/4 11/4 16 1V8 | 71/4 | 7 71/2
12 20 1/2 17 3/4 13/8 16 11/4 73/4 71/2 8
14 23 20 1/4 138 20 11/4 | 8 73/4 B 1/4
16 25 1/2 22 1/2 11/2 20 13/8 81/2 B 1/4 8 3/4
18 28 24 3/4 11/2 24 13/8 B3i/4 B 1/2 9
20 30 1/2 27 15/8 24 11/2 91/2 9 1/4 93/4
24 36 32 17/8 24 13/4 |10 1/2 |10 1/4 11
All dimensions given in inches, 41“'”.|I
gth of stud-bol
'For other dimensions ses Tables 20 and 21, points, See Par. 635.%? not Include the height of the
Zpor flange bolt holes see Par. 6.4, 8sq
It Length t sh
3For spot facing see Par, 6.5, sccordance .\\'Ii-'t('l"l -:.ppomdlﬁ; :?a,bls::?grt;l;ﬂznad in

40
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400-LB STEEL FLANGED FITTINGS

[+]
WELDING NECK

Table 20 Dimensions of Steel Flanges for Primary Service Pressure

3 por flange bolt holes see

Rating of 400 PS| (Gage) 13 #earto
1 R 3 4 5 6 7 8 g« 0 | W 12 13 14
Nom- | Out- | Thick- Hub Length Through Hub Bore Corner | Counter-
F:{:al side | ness Diam- Radius bore
Sl_Pe Diam- of ) eter of Bore | Screwed
ize eter | Flange,| Diam- Begin- Thread of Flange,
- of Min eir:bof n.clzg of] Length Lapped Min
nage u Bam (Threaded| Lapped| Weldiog| P**%¥|Stip-on | Lapped | Welding | Fl2nge
Welding Slip-on Neck Min Min Neck e
g Pipe
Neck”
(o] G X A Y Y Y T B B B r Q
1/2
3/4
1
11/4
11/2 Use G00-lb dimensions in these sizes,
21/2
31/2
10 13/8 | 5 3/4| 450 |2 2 31/2 [17/16 | 4.57 .
§ 11 11/2 | 1% 5.56(21/8 |21/8 | 4 111/16 | 5.66 :% ;ﬂg 5.6
2 121/2|15/8 | B1/8 | 6.63 [21/4 |21/4 | 41/16(113/16 | 6.72 | 675 | = 1/2 200
8 15 17/8 |101/4 | 8.63 [211/16|211/16 | 45/8 |2 8.72 | 875 | & & 173 6.75
o |171/2|2 18 |125/8 [ 1075 [27/8 | 4 47/8 123/16 [10088 (1092 | 5% | 13 2uid
12 201/2(21/4 [143/4 [12.75131/8 [41/4 | 53/8 123/8 |12.88 |12.92 | § & 173 ioz.gg
23/8 |163/4 | 14,00 [35/16 1 45/8 | 57/8 |21/2 |14.14 | 1418 | ° 3 ;
Yo 3|12 |0 16.00 |3 11/16] 5 6 211/16 (1616 | 1619 | £ & :ﬁ 151
15 |28 2578 |21 18.00 137/8 |53/8 |61/2 |23/4 (1818 1820 | o8 | 1/ 16.19
R A EE A T N = A E R
24 36 3 27 5/8 . 8 (31/4  |24.25 | 24,25 1/2 24.19
glven in inches. 8 For reducing threaded flanges see Table 12,

All dimensions

mplete pre ssure-temperature ratings see Table 4,

7
For co : For thread of threaded flanges see Par, 6.8,
! For tolerances see Par. 7. ® Blind 11
anges m
option of tlhe m::u.?:dmu:g:. TR WO ubetak O

2 ge Par, 6.3
For facing 8 Par, 6.4 and Table 19.

g
4 por ppot facing see Par 6.5. For welding end and bavel see Par, 6.6,
s for large end of hub, which may be

5 This dimension 1d.. Taper shall not exceed 7 deg on

tapere
a::ij-g:td?r-up?-an and lapped flanges.

10 For reducing welding neck flanges mee Par, 6.7,

41
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Table 21 Dimensions of Steel Flanged Fl“""g-'*j:’_’rir:l':':’ry Servl o
Pressure Rating of 400 PSI (Gage)*" ™ _____3________;;-—-— o
1 2 3 4 5 6 7 8 9 10 11 12 ____1_________;____'-——
li-1n. Raised Face
Flange Edge ] =
ort
Center- _| Contact
Center
to- Long P
Wall C?m. CS::::n Coatact | Center-| Center= Coltﬁ;ct Su:f:fe
Outside | Thick=| ™y | [aside | Flange Long | o | Elanse | Suface bz 0" | Surface |Contact
I!;l::;- Diameter ne?s neI:.s Di:m:tcﬁ El:la:es Center- | Center-| Elange Etge- R.ut' 4 (s:m:;tnct %ont!:nct of Surface
. o b to- to- # ise urface | Surface F
E‘IPQ Fl::i » Fllﬂ'sﬁp Fi 0! F'otfin. E'I!:o'l Finge Flmgc Elfas;' Flange Face, of of Ralscd anﬂi
ize E Min lﬁt;:m icting Cm:; Edge Edge, | eral, Edge, | Elbow, | Raised | Raised | Face Faus
nnd' 45 Ell | Lat- F d%:;: Tee, . Fscc, Face, Lnal;em Eg:‘;
T_l-'llf eral T'r‘:’;: C:c:s. 45° Ell | Latefal i doe il
Y i True *Y" vy
0 c t d A G E F G AA cC EE FF.. GG
1/2
3/4
1
1 1/4
11/2 Use 600-1b dimensions in these sizes.
2
212 -«
3
31/2
13/8 3/8 4 7 3/4 5 1/4) 15 3/4| 4 1/4 7 3/4| 8 5 1/2| 18
5 11 11/2| 1/16 | 5 83/4| 53/4/161/2) 43/4| 83/4| 9 6 16 3/4 g V2 E }ﬁ
6 12 1/2 |1 5/8 T/16 [ 9 12 & 18 1/2| 5 9 1/2 9 3/4 6 /4| 18 3/4 5 1/4| 10
8 15 17/8 | 9/16 | 8 11 1/2 | 6 1/2|22 51/2 |11 /2| 11 3/4 | 6 3/4| 22 1/4| 5 3/4
10 17 1/2 |2 1/8 11/16 | 10 13 T1/2|25 /2| B 13 13 1/4 | 7 3/4| 25 3/4 6 1/4 i%
12 20 1/2 |2 1/4 | 3/4 |12 14 3/4 | 8 12|29 1/2| 6 1/4 | 14 3/4} 15 8 3/4| 29 3/4| 6 12| 15 ﬂg
2 2 3/8 1371613 1/8| 16 9 32 1/2] 63/4| 18 16
ig 2% /2 |2 1;’:2 g/8 |15 17 1/2 | 10 36 73/4 | 18 17 %ﬁ 13 i{: gg ?iﬁ 1 16 1/2
18 28 2 5/8 15/16 | 17 19 10 1/2| 39 8 1/4 | 19 19 1/4 | 10 3/4| 39 1/4 8 18 1/2
20 30 1/2 |23/4 )1 é!%g %g gﬂg ﬁ /2 izli - gg 1/2 lg %4 20 1/2| 20 3/4 | 11 1/4| 42 3/4 3 1/2 %9.1 1/2
1 4

All dimensions given in inches.

For complete pressure-temperature ratings see Table 4.

i
For tolerances see Paf, 7,

2 Far facing see Par, 6.3,

? For flange bolt holes see Par, 6.4 and Table 19.

4 For spot facing see Par, 6,5,

"'For center-to-contact surface and center-to-end dimensions
of reducing fittings see Par, §.2.3,

42

[}
For contact surfaceto-contact gur
meneions of reducers and eccent

7

For intersecting centerline B, Center-t
end centerto-end dimens{ons of side

Par, 6.2.4,

For center-to-contact surface
of special degree slbows

face and end-to-end dj=
tic reducers gee Par, 6,2.3,

9
For relnforcement of certaln fittings gee Par, 6
v 6,1,

o=contact surface and
outlet fittings sae

and center-to-en
see Par, 6,2,5, S ¥lmninlan
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400-LB STEEL FLANGED FITTINGS

e WY

—11
< 1

. Gh
NN I_&ﬁ i w ¥ T
=g w * s
E ke : iy |8l
o _t
L— ey 7 :
| SN g
— ROUND BASE ‘\—4h-Ei’vo|h-- SQUARE BASE
oles
:.: = - r_¢_==l.1
REDUCER ECCENTRIC ._} [_
REDUCER
—_——0 —— —
- i ] i | . |
" Bl e _L g
N \\\ i C e Hes i
: NNHN Tﬁ—#_ —]
- t
BASE ELBOW BASE TEE
6 | 1 | 1 ] 0 | 21 22 23 24 25 26 1
Ring Joinot* Base Drilling e
CEtl:'tfr- Short Diameter
Eod Center- Long CE;:?- End - of : . Bolt Diamf:r.cr .
Elbow to- Cenver- End to- Center | Round Base | Thickness | Thickness | Circle o Nomina
Tee 7 to- o End 0,5, ©f Width of g of or Drilled Pipe
Cross JiﬁgnEfll" End Latera] Re- 1| ©f Square Base Ribs" Bolt Holes Size
and Lateral" and ducer Base 11 Spacing
True True
uthl nYu il
HH KK LL MM NN R 8 T U W
Use 600<lb dimensions in these sizes.
59/16 |16 1/16 4 9/16 6 6 1/2 /8
81716 | 2918 16 16716 | 5116 | 4 I §3/4| 1172 | 1 3% | Taal ML B
g 13/16 6 5/16 |18 13/16 5 5/16 ; T1/2 71/2 1 3/4 5 /8 78 8
11 13/16 6 13/16 (22 5/16 5 13/16 c ] 10 1 1/4 7/8 T /8 ']"r
13 5/16 | 7 13/16[25 13/16 | 6 /16 | & 1012 10 1174 s 1 ye s | 8
15 1/16 g 13/16 |29 13/16 9/1 " 12 12 1/2 1 7/186 1 10 5/8 T/8 12
5/16 |32 13/16 T 1/16 ° 13 1/2 12 1/2 1 7/16
}3 ?’;}?s ;g 5,’;16 36 5/16 8 1/16 Z |143/4| 12172 1 1'515 i 1/8 }3 gz’g /8 | 14
B BieR e | Gvl) g gW BT LG ) L ),
20 1/8 11 3/8 15/8 11/4 13 1 20
2% 1/16 | 12 15/16[50 /16 | 10 11/16 203/4 ] 17172 17/8 11/4 151/4 | 11/8 | 24
10 11,

For drains see Par. 6.
ans apply to straight sizes only, See Par. 6.2.3

1 hese dimensl

4 6,3.1.3, For the
T:lﬂ.ﬂi. or end-to-en
flange =dge or flange
largest apeni-nl and
rm'.jq]:ﬂ groove app

ring-jolnt

12 rhe base dimenaicns apply to

In the case of re
whether the base &

facing dimensions.

center-tosend dimenslons of reducing
d dimensions of reducers use centerto
edge-to=flange edge dimensions for
add the proper height to provide for
lying to each flange. See Table 10 for

all stralght and reducing slzes.

& size and center-to-face dimension of

1) s th
:Dr r:ﬂ:cé:fs:::;r: by the alze of the largest opening of fitting,
ase

base elbows, orders shall speciiy
du:i:l‘f be opposite l'h- larger or emaller cpening.

14
Bases may be cast integral or attached as weldments at the

option of the manufacturer,

[E.]
The bolt hole template for round base is the same sz for 300-1b

flanges, Table 16 of corresponding outside diamet ef, except

using only four holes in all casss so
placed as to straddle
;:Ir'lltil"ll:hel. Th: bases of these fittings are intended for sup=
ompresslon and are not te be used f
supports in tension or shear. @ used for anchors or

16
Bases shall be plain faced unless otherwlse specified, and the
center to base face dimension *'R'' shall be the finished
dimension,

43
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600-LB STEEL PIPE FLANGES AND FLANGED FITTING

FLANGE

5
Wi oo §@ =]

@R 000000000000 Il

(o]
| N '- POINT HEIGHT (VOTE €)
L . sTUD BOLT WITH NUTS

FLANGE FITTING

o

At A
7
///%//I

77

Table 22 Templates for Drilling Steel Flanges and Flanged Fittings for
Primary Service Pressure Rating of 600 PS| (Gage)'

1 2 3 f 4 \ 5 1 6 7 [ 8 1 2
. Drilling?? Lengeh” ?_[ SRHAES
Nominal OSFsldE Sala b
P lam= - : ale
Is,ig: eter of Dmmfetcr Dl:l:ﬁﬂ Numbet Diameter L/4-In | Female Ring
Flange | .Cle | Bole B°f- of |Raised | also Joint
olts
Circle | Holes Bolta. | Face Tg’;g::f
1/2 3 3/4 25/8 5/8 4 172 3 23/4 3
3/4 45/8 31/4 3/4 4 5/8 3 1/4 3 3 1/4
1 4 7/8 3 1/2 3/4 4 5/8 31/2 31/4 3 1/2
11/4 5 1/4 37/8 3/4 4 5/8 33/4 31/2 3 3/4
11/2 G 1/8 4 1/2 7/8 4 3/4 4 33/4 4
2 61/2 5 3/4 B 5/8 4 33/4 4 1/4
21/2 71/2 57/8 7/8 8 3/4 4 1/2 4 1/4 4 3/4
3 B 1/4 65/8 7/8 8 3/4 43/4 4 1/2 5
31/2 9 71/4 |1 8 7/8 5 1/4 5 5 1/2
4 10 3/4 81/2 |1 8 /8 5 1/2 5 1/4 53/4
5 13 101/2 | 11/8 8 1 6 1/4 6 61/
6 14 111/2 [ 11/8 12 1 61/2 61/4 6 3,-'.%
8 16 1/2 133/4 | 11/4 12 11/8 71/2 7T1/4 7 3/4
10 20 17 13/8 16 11/4 8 1/4 8 8 1/2
12 22 19 1/4 | 13/8 20 11/4 8 1/2 8 1/4 8 3/4
14 233/4 203/4 | 112 20 13/8 9 8 3/4 9
16 27 23 3/4 | 15/8 20 1172 9 3/4 912 |10 4
18 29 1/4 25 3/4 | 13/4 20 15/8 10 1/2 10 1/4 10 3/4
20 32 281/2 | 13/4 24 15/8 11 /4 11 11 1/2
24 37 33 2 24 17/8 123/4 12 1/2 13 1/4
4
Tu dimenslons given In inches. l;:;stt:i ;I.:t;d;rl;.; .d;: not Include the height of the
For other dimenslons see Tables 23 and 24,
2 For flange belt holes see Par, 6.4, 5Bolt Lengths not shown in table are determined in

a For apot facing see Par. 6.5. accordance with Appendix F, See Par, 6,9,2,

44
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600-LB STEEL FLANGED FITTINGS

o
SLIP= DN =-WELDING

SOCKET-WELDING (§ TO 3 ONLY)

¥ —— ]

o
WELDING NECK

Table 23 Dimensions of Steel Flanges for Primary Service Pressure

Rating of 600 PS| (Gage)*«3:3:4:6-s-10
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SR DI'{ub Length Through Hub Bore Euldr!el' Ca\;unter-
ic 1 am= adius ore
Bilu:;r- 'Dt;l‘,tside ne?s Diam- |eter Be- Eh;eg;] oE E-o:c S;lr:wed Defpth
o 1am- o eter |ginning engt of Lap= ange, o
Pipe | eter of | Flange,| of of Threaded| Lapped |Welding Threaded”| Slip-on| Lapped| Welding| ped Min Socker
Size |Flange | Min Hub  |Chamfer| Slip-on Neck Socket-| Min Neck | Flange
elding Socket Welding Socker- | and
—) Neck® |Welding Min Welding | Pipe
o c X A Y Y Y T B B B £ Q D
1/2 | 338/4| 9/16 | 11/2 | 08¢ | /8 7/8 |21/16 | 5/8 0.88 | 0.90 1/8 0.93 3/8
3/4 | 49/8| 58 17/8 | 105 |1 1 2 1/4 5/8 1.09 | 1.11 1/8 1.1¢ | 1/16
1 a7/8 | 11/16| 21/8 | 1.32 |11/16 (11/16 |27/16 | 11/16 | 1.36 | 1.38 1/8 1.41 1/2
11/4| 5174 | 13/16) 21/2 | 1.66 |11/8 |11/8 |25/8 13/16 | 1.70 | 1,72 3/16 1.75 | 9/16
11/2 61/8 /8 23/4 1.90 |11/4 |11/4 |23/4 /8 1.95 | 1.97 - 1/4 1.99 5/8
z 61/2 |1 3s5/16| 2.38 |[17/16 [17/16 |27/8 |11/8 2.44 | 2,46 5/16 2.50 |11
21/2 | 71/2|1vs |315/14 2.88 |15/8 |15/8 |3 /8 |11/4 2.94 | 2.97 ﬁ 5/16 3.00 3:'(4{6
ayaliie |ass | 3so |113/16113/16(31/¢ |13/8 | 3.57 | 3.60 E | a8 3.63 |13/16
31/2| 9 13/8 |51/4 | 4.00 [115/16(115/16|33/8 (19/16 4,07 | 4.10 2 3/8 4.13
103/4 |[11/2 |6 450 |21/8 |21/8 |[4 15/8 4.57 | 4.60 = /1 '
; 13 13/4 | 7/16| 556 |23/8 |23/8 |41/2 |17/8 5.66 | 5.69 B -mg 2,23
P 14 17/8 | 83/4 | 663 [25/8 |25/8 (45/8 |2 6.72 | 6.75 g |12 6.75
8 16 1/2|23/16 [103/4 | 8.63 3 3 51/4 |21/4 8.72 | 8.75 ] 1/2 8.75
10 20 21/2 |[131/2 1075 |33/8 |43/8 |6 29/16 | 10,88 | 10.92 2 1/2 10.88
12 22 25/8 [153/4 |1275 |85/8 |45/8 |6 1/8 |23/4 12,88 | 12.92 © 1/2 12.94
=]
23 3/4 |23/4 |17 14.00 |3 11/16/5 61/2 |27/8 14,14 | 14,18 o :
;; 23 / 3 19 1/2 | 16,00 |43/16 |51/2 |17 31/16 | 16.16 | 16.19 H i.’:g 1%.%3
18 20 1/4 |3 1/4 [211/2 18.00 |45/8 |6 71/4 |31/8 18.18 | 18,20 1/2 18.19
20 33 31/2 |24 30.38 g s g i,’: 3 glfz 31/4 20.20 | 20,25 1/2 20.19
24 a7 4 28 1/4 24, 15/8 24,25 24.25 1/2 24.19

All dimenalons given 1
For complete pressure=

1
For tolerances Par. 7.

Z For facing see Par. 6.

 For Nange bol

3.

t holes see Par.

n inches.
temperature ratings see Table 5,

4 por spot facing ses par. 6.5,

8 This dimension i8

or tapered,
pocket=wel

Taper &

for large end of hub,
hall not exceed 7 deg on

ding and lapped flanges.

6.4 and Table 12,

which may be stralght
threaded, slip-on,

]
For reducing threaded flanges see Table 12,

7 For thread of threaded flanges see Par, 6.8,

Blind flan
ges may be made with or withe
ithout hubs at the option of

9
For welding end and bevel see Par, 6,6,

Vg
or reducing welding neck flanges see FPar. 6.7,

45
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600-LB STEEL FLANGED FI

AA
HH

B

I
IP

1

TTINGS

i c T:*c_ A B
H
§ C 1 KK 4
ki i & i A
ELBOW 45° ELBOW TEE
‘ re
. . ittings for Primary Service Pressu
Table 24 Dlmenslon!’h‘;:i?;:} Eég" g‘li{FGlgt;I:jgl,'all'-T#'lI#'ﬂ'
14 15
12 13
8 9 10 11
1 2 3 4 5 6 7 ' o § Emetd
1/4-In. Raised Fac
Flange Edge Short
Center- Center- Contact
: Short 10+ Long - Surface-
Ce?;f; Centec- Cortact | COEER] Center- Cc::act to-
*Wall Flange e fe- Fé:nst Botnck e ko= face | Contact
id Thick- Thi?:k- Inside Edge Center-| Center- Flange l'.:f' ?f Contact Contact Surof Surface
I:‘}om- (‘)!131 i R ess (Diameter| Elbow i hor Edge Flange Raised |Surface Surface “ gl of
inal |Diameter| ~ ; n Flange | Flange | | £ Face of of Raise :
Pipe of  |ramged ..o ot Tec | Edge,| Edge, | oo | 8% | Elpow | Raised| p 70 4 | Face | Raised
Size Rlabge Miz | Fitting, | Fitting Cru:s 45°Ell| Lat- | _ Re- Tee Face, ;::Z Lateral,| Face
e 'I.'L:ue efal | True digcer Cross | 45° Ell Lacteral and Re- C
Nl By m and .];‘[L'I.E duct
Y ¥ True"Y" Y"
(0] C t A C E F G AA cC EE FF GG
5/32 1/2 3 13/4 51/2 11/2| 41/2 31/4 2 5 3/4 13/4] 5
;;i 3 ;ﬁ ;ﬁg sﬁz 3/4 3 1/2 21/4 6 1/2 13/4| 41/2 33/4 21/2 63/4| 2 ) 5
1 47/8 | 3/16 3/16 1 4 21/4 7 2 41/2 4 1/4 21/2 71/4 21/4] 5
1 1/4 51/4 | 3/16 3/16 | 1 1/4 41/4 21/2 73/4 2174 | 41/2 41/2 23/4 8 21/21 5
1 1/2 61/8 | 7/32 7/32 11/2 4 1/2 23/4 8 3/4 21/2) 41/2 43/4 3 9 23/4 5
2 « 61/2 |1 1/4 2 51/2 4 10 34 5 1/2 53/4 41/4) 10 1/4 il/z2)] 6
2 1/2 71/2 |11/8 9/32 | 21/2 G 1/4 41/4 | 11 1/4 31/4] 61/4 G 1/2 41/2] 111/2 31/2 | 6 3/4
3 81/4 |11/4 5/16 | 3 634 | 43/4 |121/2| 33/4) 63/4| 7 5 123/4| 4 71/4
3 1/2 9 11/8 11/32 | 31/2 71/4 51/4 | 13 3/4 41/4) 71/4 71/2 51/2| 14 41/2| 73/4
4 10 3/4 |1 L/2 i/8 4 8 1/4 53/4 |16 1/4 41/4| B81/4 B1/2 G 161/2 ) 41/2] B3/4
13/4 7/16 | 5 9 3/4 G334 | 191/4 53/4] 93/4] 10 7 19 1/2 G 10
a }i 17/8 1/2 G 10 3/4 71/4 | 20 3/4 61/4|103/4] 11 712 21 61/2]11 llﬁ‘jl
8 16 1/2 |23/16 | 5/8 T7/8 | 1234 | BL/4 | 24 1/4| 63/4|123/4] 13 81/2] 24172 7 13 L
10 20 21/2 3/4 93/4 | 151/4 91/4 | 29 {.“i 73/4|151/4| 151/2 91/2| 29 1/2 -] 15 3/4
12 22 25/8 29/32 | 11 3/4 | 16 1/4 93/4 | 31 1/4 al/4|161/4]| 161/2 | 10 i1 1/2 81/2|16 3/4
4 |12 3/4 31/32 | 127/8 | 17 1/4 [ 10 1/2 | 34 B3/4 |17 1/4| 17 1/2 | 103/4| 341
}g e o 3 173/32 [143/4 | 191/4 [ 11172 | 38174 93/4|191/4| 19172 | 113/4]| 15 lfﬁ; 13 :’ 3/4
18 29 1/4 |31/4 (1 7/32 )16 1/2 | 21 1/4 | 12 413/4| 10 1/4) 21 1/4| 211/2 | 12 1/4 42 10 1/ 1t
W BV [V BV e (B YA AL B A BV LY Bon| RV
io gi In inches. ]
lr I:I:n:;:t:;ru‘:::a-temp-ratura ratings see Table 5. l:rﬂmru;:i!:;:c;fu:r;aee-to-cumm[ surface and end-to-end di=
Lt ckx aeo Baation s - educers and eccentric reducers see Par, 6,2.3,
or intersecting c r satai
2 For facing see Par. 6.3, center-to-end g}m;:;tl!;rl.iln:; .nfdt tout::cfui?tti:nilt l:ia;ﬁ“m: 2
*For flange bolt holes see Par, 6,4 and Table 22. For center-to—contact surface and L
* For spot facing see Par, 6.5. § special degree elbows gee pu-flﬁ_';?;t‘r"o'*“d dimensions of
% For center-to-contact surface and center-to-end dimenslons me- reinforcement of certain fittings gee Par. 6.1
of reducing fittings see Par. 6.2.3, i6 For drains see Par, 6,11, l \

_—__.___h—___
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600-LB STEEL FLANGED FITTINGS

al

T
—

ks

5 s =
rOUND BASE ~—~4-Bolt-~ SQUARE BASE
holes

REDUCER ECCE“TRN:
REDUCER
SO s | s . —
= :
| \ 1 T u
i \\ l 5\\\\1 L 4
N .~ T ™
—-%\‘— t - — § —
T BASE ELBOW BASE TEE
16 17 18 19 20 21 22 23 24 25 | 26 1
Ring Joint * Base Drilling ™
Center=
to= Short
End, A Long Cetr:::r- End- Diameter of ‘ 1 E_!olt Diameter _
Elbow, i Center= End to- Center- Round Base |Thickness Thickness | Circle of Nominal
Tee, E:d- to- Lu:n;] End, to- ot Width of o or b Pipe
Cross, 45° Elln End, sisiogd Re- |Base!2??| of Square Base 2 Ribs'? Bolt Drilled Size
and Lateral| . o ducer Basel? Spacing Holes
True w11
' HYp],a Y
HH KK LL MM NN R 5 T u w
3 7/32 | 131/32 | 523/32 | 1 23/32 i
3 3/4 | 2 1/2 6 3/4 | 2 5 ¢
i Vs |2 1/2 | 7T V4 |2 U4 s e
4 172 | 2 ¥4 8 2 1/2 11/4
4 3/4 |3 9 2 34 11/2
s 13/16 | 4 5/16 |10 5/16 | 3 9/16 = 434 | 618 13/16 sis | av2 | ws
¢ 9/16| 4 9/16 [11 9/16 | 3 9/1¢ k| 5 1/4 61/8 13/16 5/8 41/2 ?!.:‘a ilfz
2 /16| 5 1716 |12 13/16 4 /16| & 5 3/4 61/2 7/8 3/4 5 3/ 4 3
3 o716 | 5 916 |14 V6 4 9/16 | 61/2 61/2 7/8 3/4 5 3/4 31/2
T /16| 6 1/16 |16 9/16 | 4 9/16 | & 7 71/2 1 3/4 57/8 /8 4
(]
10 1/16| 7 /16 | 19 9/16 & 1E = 8 1/4 10 11
1 1/16| 7 AR ARE A 9 10 114 O
13 1/16| 8 9/16 (24 9/16 7 h’}ﬁ 2 11 12 1/2 17/16 1 l.-i;lg,’% ;% g
Dol s v |m | Bl [BYE| BV M| Gwe |00
12
13/16 | 34 3/16 | 9 1/16 14 3/4 15 1
17 9381101316 |38 971 | 18 VA it 1 18 | MR 18 i T
g %p{éﬁ i% ?,{éﬁ 45 5/8 11 1§%ﬁ 18
27 11/16 |14 15/16 |53 3/16 | 13 3 %g

" to straight sizes only. See Par, 6.2.3

Theae dimensions apply to 8

.n; 6.-3.1..3. For the centarsto-end dimensions of reducing
fittings or end-to-end dimensions of reducers use centerto-

14
Bases may be cast integral or att
ached as weldments at th
option of the manufacturer, " :

imensions for large st cpening and add the 15 T b
n:‘-: ;(:lg;h;j to provide for ting jolnt groove applying te JDl;lbo::aTl:a“'rﬂ“ﬁr“ for round base is the same as for
:ac‘;I flange. See Table 10 for ringejoint facing dimensions, except u-l.:t n'nh" I:u:i:lf m;nfn:ls;ﬁhdinn: cinmide Cunetel
P os cases so placed as to
I?-..n“ base dimensions apply to all straight and reducing sizes. :;:lddle center lines, The bases of these fittings are l.atinded
'3 por reducing fittings the size and center-to-face dimension of or .mppnﬂ In compresslon and are not to be used for enchors
, bage are determined by the size of the largest opening of ik upports in tenslon or shear,
“the case of reducing base elbows, orders shall
f::::gyln tﬂ;" e base shall be opposite the larger or ?l;l:::r..::]tnb:_phi:’ :“‘;id unless otherwise specified, and
ae FEl-2]
smailar spenint: 47 dimensions, ace dimenslon *‘R" shall be the finished

e — i
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900-LB STEEL PIPE FLANGES AND FLAN

FLANGE

GED FITTINGS

.

N

| =N

4%

Li BOLT CIRCLE ——™

PR

o

—

10 @ 000000000otiL Il

POINT HEIGHT (NOTE 4)

FLANGE FITTING

§

STUD BOLT WITH NUTS

Table 25 Templates for Drilling Steel Flanges and Flonged Fittings for

Primary Service Pressure

Rating of 900 PS| (Gage)*

1 2 s | 4] s | s 7 | 8 — | 19
)
Drilling®* Length® ulf Stud Bolts ‘
Qutside
Diam- : Diam Male &

Nominal | eterof |Diameter| oter | piameter | Number | 1/4-in. | Female Ring
Pipe Flange of of of of Raised also iy
Size (0] B:oll: Bolt Bolts Bolts Face Tongue & ]

Circle | Holes Groove

1/2

3/4
: Vi Use 1500-1b dimensions in these sizes.
11/2
2
21/2
3 91/2 71/2 |1 8 7/8 512 | 51/4 53/4
4 11 1/2 91/4 | 11/4 8 11/8 61/2 | 61/4 6 3/4
5 13 3/4 11 13/8 8 11/4 71/4 7 71/2
6 15 121/2 | 11/4 12 18 | 7V2 | 71/4 7 gz
8 181/2 | 151/2 |11/2 12 13/8 | B2 | 81/4 8 3/4

10 21 1/2 181/2 | 11/2 16 13/8 9 B3/4 9 1/4

12 24 21 11/2 20 13/8 934 | 91/2 10

14 25 1/4 | 22 15/8 20 1V2 (1012 |101/4 |11

16 273/4 | 24 1/4 | 13/4 20 15/8 (11 10 3/4 11 1/2

18 11 27 2 20 17/8  |123/4 |12 1/2 13 1/4

20 333/4 | 291/2 |21/8 20 2 13172 |13 1/4 14

24 41 35 1/2 | 25/8 20 2172 (17 16 3/4 17 3/4

All dimensions glven in inches.

1
All dimensaions given in inches.

All dimenslons given In inches,

IFor other dimenslons see Tables 26 and 27,

2por flange bolt holes see Par, 6.4,

3 For spot facing see Par, 6.5,

4
Length of stud-bolts do not inc

points. See Par, 6.9,2, lude the height of the

-]
Bolt Length not shown in tab]
accordance with Appendix F.

48

& Are detgmin.d in
See Par. 6,9.2.
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900-LB STEEL FIPE FLANGES

o
SLIP- ON -WELDING

o
WELDING NECK

Table 26 Dimensions of Steel Flanges for Primary Service Pressure
Rating of 900 Psi (Gage) '+2+3.4,6.8,10

1 2 3 4 5 6 | 71 | = 9 o | u [ 1 13 14
Hub Through Hub Bore Cormer
Nom- | Qurside |Thickness .| Diameter Losgeh A Radius of Counter-
Fi.nul Di“;'“' Fl of e?el: Tlf Bfe&i‘nni?g Et:;‘g Bore oj Scl:::: il
ipe o ange, Hub oo amier Threaded| Lapped | Welding ded’ Slip-on | Lapped |Welding| Lappe Flange,
> i Reboe” | Sirn| 7 e ) S\ ) i [Pl
o C X A Y Y Y T B B B r Q
) /2
3/4
i 4
1Ly Use 1500-lb dimensions in these sizes.
1 1/2
2
2 1/2
91/2 | 11/2 5 3.50 |[21/8 | 21/8| 4 15/8 3.57 3, 3 3
: wvz| 134 |evel €50 |23 |234| swvalite | 21| 3@ AT E 3
i | o 7 1/2 5.56 |3 1/8 |3 1/8| 5 2 /8 5.66 5.69 6
g }g 3/ 53/16 | 9 1/4 6.63 | 33/8 |33/8| 51/2/|21/4 6.72 675 | Su 'iﬁ gi'?g
8 18 1/2 | 21/2 |11 3/4 8.63 | 4 4 1/2| 63/8|2 172 8.72 8.75 ‘~:~;§ 12 8. 75
10 21 1/2 | 2 3/4 14 1/2 10.775 4 1/4 | 6 7 1/4 |2 13/16 | 10.88 10.92 @ 1/2 10. 88
15 24 31/8 |16 1/2| 12.75 | 458 | 55/8| 71/8/3 12.88 | 1292 | & 172 |12.94
3/ |17%4| 1400 518 [618| 83/8(3 14 | 1414 | 1415 | 22
113 gg i’;f 31/2 |20 16.00 51/4 | 61/2| 8 1/2|3 3/8 16.16 | 16.19 [S-? iﬁ:g }éj %g
31 4 22 1/4| 18,00 | 6 71/2| 9 31/2 18.18 | 18.20 1/2 18. 19
18 33 3/4 | 4 V4 24 1/2| 20.00 6 1/4 | 8 1/4| 9 3/4|3 5/8 20.20 20.25 V2 20. 19
gg . 5 1/2 |20 172| 2400 |8 10 /2] 11 1/2 |4 24.25 | 758 2 |24 19
l'I‘ht di
. * dimenaion is for large end of hub
di sions given In inches, 2 o + which may be straight
:.I:r r::n:: ete pressure-temperature ratings sse Table 6. :;.lpl:!;::l ;I;::::.h-“ Aot exceed 7 deg on threaded, siip-on

[}
For reducing threaded flanges see Table 13,

1F‘arr tolerances see Par 7
7
For thread of threaded flanges see Par, 6.8,

2 por facing see Par, 6.3, :
Blind flanges may be made with or without hubs at the option of the

25,
lrar flange bolt holes see Par, 6.4 and Table 1 —
y nFor welding end and bevel see Par, 6.6,
; i saiot i 08 Par. 6.5. For reducing welding neck flanges aee Par, 6.7,
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900-LB STEEL FLANGED FITTINGS

45° ELBOW TEE

Table 27 Dimensions of Steel Flanged Fittings for Primary Service Pressure

Rating of 900 PSI (Gage)®-#*-4.7-*:+% -
1 14 15
1 2 3 4 5 6 7 | s 9 10 11 12 3
= 5
Flange Edge Y-In. Raised Face
c Ceﬂff‘- L é:l:tr;t- Contact
epLED= Short i ong to- | Surface-
Wall Fl::'n-,ge Long | Center- |Flange %ﬂ';:f: Ce:‘;f' Cetlt:tl."' Contact tos
Nom- Outside Thick- Thick- |Inside Edge, ey C.etntcr- Flm-e Etdﬂsf- gf Contact Contact Surface Co?tact
inal Diameter “Eiss nefss l'_'ui;.m-E E_l!bow Fl;:-ge Fl:n.ge E:Ingse Flange R;;::d su:ia[.cc Sntface Ra?s.-ed Su.:'face
Pipe b 1 . 2 SIeLo €€, | Edge, | Edge, | Lateral | Edge : of : vl
Size Flange ':"'Mninnsc F;;ltj_l:g Fitting C;zzs 450 El:'.ell Take and dp”" E_}_I?Eaew R;:::d Ransed Lgr:::l F;:::
True L 2ue ucel | cross |45° Ell Lata:ril an Re-
nye Y and True |ducer®
T:I.le ‘lyl HYII
o < t d A C E F G AA CcC EE FF GG
1/2
3/4
114 Use 1500-1b dimensions in these sizes.
11/2
2
21/2
3 91/2 |11/2 13/32| 2 7/8 714 51/4 |14 1/4 41/4 | 71/4 T2 s1/2| 14 1/2 41
i a1z |iaa| 12| 5ws| 84| s1a|17id| sid | sws| 9 svi| 1| $13| 338
1 2 19/32| 43/4| 103/4| 71/4 |203/4 | 61/4 [103/4 | 11 71
é 1334 12.16| 23/32| s3v4| 13/4| 7374 [22174 | 6174 (11374 | 12 2 s g1/ | 13 14
8 181/2 |21/2 7/8 | 7172 141/4| 83/4 271/4 | 71/4 |141/4 | 141/2| 9 712 7175 21/4
e IR SH AR R I AR R B A R 2
12 24 31/8 |1 1/4 / 3 419 11 341/2| 9 17 3/4
251/4 |33/8 |1 3/8 |121/4| 20 11 1/4 |36 1/4 91/4 (181/2 | 201/4 | 111
}fi 2; 3::4 31/2 |1 9/16 |14 22 121/4 (401/2 | 10 1/4 |20 1/2 | 22 1/4 | 12 lﬁ gg ;'.:',i 13 ]l‘f2 19
18 31 4 1 3/4 [153/4| 233/4|13 45 1/4 | 113/4 |24 24 131/4| 451/2 | 12 i% |2l
20 3133/4 |41/4 [129/32(171/2| 253/4|14 1/4 |50 12 3/4 |26 26 141/2| so1/4 | 1 24 1/2
24 41 s1/2 |2 9/32'21 30 1/4 |17 3/4 {593/4 | 151/4 |30 301/2 |18 €0 1? /2 gg };g

For tolerances see Section 7.
anr facing see Par, 6,3.

3Far flange bolt holes see Par. 6.5

l‘F'o-r spot facing see Par. 6.5.

El"car center-to-contact surface and center-to-end dimensions of reducing
fittings mee Par. 6.2.3.

SFor contact surface-to-contact surface an
reducers and eccentric reducers see Par,

7

For intersecting centerlines, center-to-c
end dimensions of side cutlet fittings s

'For center-to-contact surf ace and centersto

degree elbows see Par, 6.2,5,

]
F
. or reinforcement of certain fittings see Par, 6.1

For drains see Par, 6.11,

50

e ——— . —

d end-to=end dimen
5.2.3, sions of

ontact surface and center-to=
oe Par, 6,2.4, o

=end dimensions ot special

¢
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900-LB STEEL FLANGED FITTINGS

GG e ;'r
w +
r;uu "“ i _;_

s L‘-—S—“'l

“_4-Bolt .-~ SQUARE BASE

ROUND BASE

"Thun dimensions &p
for the center-to- end
of reducers use <
opening and &

dd t

enter-to-flange

ply to straight sizes only, See Par. 6.2.3 and 6.3,1,3.
dimension of reducing fittings or end-to-end dimenslons
edge or flange edge dimensions for largest
he proper height to provide for ring-joint groove applying
See Table 10 for ring-joint facing dimension.

14
Bases may be case inte
manuf acturer,

15
The bolt hole template for round b
of corresponding outside

Table 16

holes
— ( i_]
ECCENTRIC —]
RE DUCER TRUE “Y" ! ' =
e l :
WHIE 4 £ 4
LY & 1 —
% tl 5 - TﬁrL"S‘""l
~ pr—
BASE ELBOW BASE TEE
7 [ 18 I 19 f 20 21 22 23 24 25 2% 1
Ring Joint® Base Drilling'*
Center- Short
to- Center= Diameter of
C - L - Bol i
EF;:“, c:::r C::t%r- ::':-d E:‘:i Center- ];i‘:'cd Thickness| Thickness Ci.t::l:o: Dm::[er Nominal
End to- End to- : of of § Pipe
g;is 45° ElI End th:;ai Re Basel®)16 21[: Wadch Base!? Ribs!'? SB:iEn Drilled Size
and Lateral® True | ducer HE:L‘::;E P 2| Holes
"l.“l.'l.m1 i Ao
’ “Y”l
HH KK LL MM NN R s T U w
Use 1500-lb dimensions in these sizes.
79/16| 59/16 14 9/ 16 49/16 534 6Ll/2 7/8 3/ 4 5
o 16| &o/16 | 179716 | 59/16 . 7 71/2 1 V4 5 7/8 28 ;
11/16| 79/16 2116 | 69/16 — 814 10 114 1/ 4 7
;2 1:’{16 g /16 729/16 | 69/16 | E 9 10 11/4 3/ 4 7 3}‘2 ;;:g 2
149/16 | 9 1/16 279/16 79/16 o 11 12 /2 17/16 1 10 5/8 7/8
o 8
169/16 | 1 1/16 319/16 | 89/16 = 12 V2 12 1/2 17/16 1 10 5/8 7/8 10
© 1/16 | 11 V16 | 349/16 | 9116 | & 13 V4 15 15/8 118 13 1 12
/16| 36 11/16| 9 11/16]| = 14 3/ 4 15 15/8 1
16| DIV i o) v | 6 15 ioe | ive | B : 14
24 1/4 | 13 12 453/4 [121/4 @ L
26 1/4 | 143/4 0 1/2 |13 1/4
ovs |Bys | owe |157/8

gral or attached as weldments at the option of the

ase is the seme a= for 300-1b flanges.

diameter, except using only four holes

in all cases so placed as to
fittings are Intended for s
anchors or supparts

flange.
L ageh € straddle center lines, The bases of these

uppert in compression and are not to be used far
in tension or shear,

2 1y ¢ base dimensions apply to sll straight and reducing sizes.

and center-to-face dimension of base are
largest opening of fitting. In the case of
shall specify whether the base shall be op-

pening.

1’!'c:nl' reducing fittings the mize

? determined by the size of the
28

reducing base elbows, orders
e ———— e —— T —

poaite the larger of smaller o
Scanned with CamScanner

16
I:nuu shall be plain faced unless otherwise specified, and the center-to-
as¢ face dimension *'R"" shall be the finished dimension,
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1500-LB STEEL PIPE FLANGES AND FLANGED FITTINGS

FLANGE

NT D
I

BOLT CIRCLE ————

I B 77

L

Table 28 Templates for Drilling St

FLANGE FITTING

P

R
IRl

POINT HEIGHT (WOTE 4)
STUD BOLT WITH NUTS

eel Flanges and Flanged Fittings for

Primary Service Pressure Rating of 1500 PSI (Gage)!

1 2 s | 4 | s | 6 7 8 1 9
T Length®® of Stud Bolts
. Drilling?"? L
QOutside
Nominal | Diam- . : Male &
Pipe eter of | Diameter [Diameter) o\ = | Diameter V4-In.| Femsle .
Size Flange of Of! of of Ralsed Sre R:iln%
0o Bole l-?ﬂl ¢ Bolts Bolts Face | Tongue & ]
Cirele oles Croowe
1/2 43/4 31/4 7/8 4 3/4 4 33/4 4
3/4 | s1/8 | 32 7/8 4 3/4 i1/4| 4 41/4
1 5 7/8 4 1 4 7/8 43/4 | 412 43/4
11/4 | 61/4 43/8 1 4 7/8 43/4| 41/2 43/4
2 7 47/8 11/8 4 1 5 1/4 5 5 1/4
e |30 | 948 [1ue | 8 |70 | 37| 30t | 16
21/2 95/8 11/8 8
3 10 1/2 8 11/4 8 11/8 63/4 61/2 7
4 1214 | 912 | 13/8 8 11/4 712 714 7 3/4
5 143/4 | 11172 | 15/8 8 12 | ov2| 91/4 9 3/4
6 15 1/2 12 1/2 11/2 12 13/8 10 93/4 10 /4
8 19 15 1/2 13/4 12 15/8 | 111/4 ] 11 11 3/4
10 23 19 2 12 17/8 13 1/4 | 13 13 1/2
12 w61/2 |221/2 | 21/8 | 16 2 14 3/4 | 14 1/2 15 1/4
14 29 1/2 25 23/8 16 2 1/4 16 15 3/4 16 3/4
16 32 1/2 | 273/4 | 25/8 | 16 212 | 17v2 | 171/4 18 1/2
18 36 30 1/2 27/8 16 23/4 | 191/4] 19 20 1/4
20 38 3/4 | 323/4 3 /8 16 3 21 20 3/4 22 1/4
24 46 39 35/8 | 16 312 | 4 233/4 | 251/2

All dimensions given in inches,
IFor other dimensions see Tables 32 and 33,
z.‘For flange bolt holes see Par, 6.4

aFor spot facing see Par. 6.5

52

4
Length of stud-belts do not include the
pelnts, See Par, 6,9,2,

% Bolt Lengthe not shown in table ar
accordance with Appendix F, Ses P

height of the

e determined in
ar, 6.9,2,
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1500-LB STEEL PIPE FLANGES

5
x
8 CoL 10
i
| ] _I
1 <
c _! 9 =‘J 8 Col.i2
SCREWED (4 TO 12 ONLY) SLIP-OM-WELDING (§ TO 24 ONLY) o
SOCKET-WELDING (§ TO 24 OWLY)

ko

.

APPED BLI 5
) WELDING NECK

o —

Table 29 Dimensions of Steel Flanges for Primary Service Pressure
Rating of 1500 PS| (Gage)t 2% #4410

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Nom- Outside | Thick- ) Hub Length Through Hub Bore Coraner
inal | Diam~ | ness |Diam- |Diameter Thread Radius |Counter- | Depth
P{Pe eter of eter of | Begin- Length of bore o];
Size of Flange Hub |[ning of Threaded | Lapped | Welding | Threaded”| Slip-On | Lapped | Welding |Bore of |Screwed | Socket
Flange | Min Chamfer | Slip-on Neck Socket | Min Neck |Lapped | Flange
WEldlnﬁ Socket Welding Socket- | Flange Min.
Neck® |Welding Min Welding| and
Pipe
0 € X A Y Y Y T B B B ¢ Q D
12| 43/¢ | w8 | 1v2| o084 |11/4 |11/ | 23/8| 778 | o088 | 0.0 1 ;
3/4| 51/8 | 1 13/4| 105 [13/8 (13/8 | 23/4 |1 1.09 1.11 1,'13 ?.?i #ﬁﬁ
1 57/8 | 11/8 | 21/16| 132 |1s5/8 |158 | 28 |11s 136 | 138 1/8 1.41 1/2
11/4 | 61/4 | 11/8 21/2| 166 |15/8 158 | 27/8 |13/16 L.70 172 3/16 L75 9/16
11/2 | 7 11/4 | 23/4| 19 ([13/4 |13/4 | 31/4 |11/ 195 | 197 ; 1/4 1,99
2 '] 81/2 11/2 41/8 238 (21/4 21/4 4 11/2 2,44 2.46 5/16 2.50 151},?3
2V2 | ON8 | 1%8 | sva| 3% |2vs |37s | dae (3”0 | 2| 2P| B | ¥l | 30 | w4
: e '{,»' 63/8 | 4% |39/16 |3s/%6 | & 1!8 H el = 3 e
4 121/4 | 21/8 47/8 | 21/4 4.60 » /16 | 4.63
27/8 | 73/4| 55 (418 |41/8 | 61/8 |21/2
- ig ?ﬁ 31/4 | 9 663 |411/16 | 411/16| 63/4 | 23/4 2-}“; 3 o
3 19 as/s |11V2| 863 [55/8 |558 | 83/8 |3 a3 | % | V2| &m
10 23 41/4 | 141/2| 105 [61/4 |7 10 35/16 10,92 & 1/2 13'5
12 2612 | 478 [173/4)| 1275 [71/8 [ 85/8 |111/8 [35/8 12.92 ; 1/2 | 1294
14 21/2 | 514 g s]ﬁ :m s 13 ﬁ {é ﬁ: s 14.18 8 1/2 1419
16 32 L"3 5 3',’4 TR Teaan 16.19 1/2 16,19
63/8 | 231/2| 1800 [..... |107/8 [127/8 |..... 18.20
18 36 25 1/4 | 20.00 1112 |14 3 V2 | Aw
20 3834 |7 30 2400 |..... |13 T o vz | 2
24 46 8 Wi 24.25 V2 | 2419

in Inches.

: All dimensions glven i )
i e For reducing threaded flanges nee Table 12,

For complete presaure-
! ces see Sectlon 7. &
T For thread of threaded flanges see Far, 6.8,

anr facing see Par 6.3 aB“
nd ﬂnn‘.! may b -
ar, 6.4 and Table 31, the mmuf-ctu:er‘v e made with or without hubs at the option of

sFor flange bolt holes s&e P

4p t facing ses Pan 6.5. .
or spo )
i is far large end of hub. which may be straight or or welding end and bevel see Par, 6.5,
i d:il.me'rn'i::ll:c 3 deg on threaded, and lapped
tapere ap

flanges.

10
e For reducing welding neck flanges see Par, 6.7,

33
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1500-LB STEEL FLANGED FITTINGS
AA s |
"ﬁﬁ" HH T’-‘T‘—"'s
AA
A
HH EE
T EE|
a A A B %
Y ; [
AA EE —
A
. H —+
A A
HH ,—;LJ—- 45° LATERAL
ELBOW TER
Y : ice
Table 30 Dimensions of Steel Flanged F'"'"?_f_jﬂ{,ﬁr,mgrysew
Pressure Rating of 1500 PSI (Gage) |
| I 13 | 14 15
[ s [ 5 Tw] uluw
1 2 3 4 5 6 1 ised Face |
Y-In. Raise
Flange Edge —_—
Ce?ter- Ceﬁur- Contact
Q- -
Center~ csehn[:;r‘-f;.. Contact| Centes Clgﬁ?fr_ to- 5“‘:[“:
to- Long i Flange | ¢ faice to- to- Sl SGE Coa:act
Thick- | ~¥all |1 ide | Flange | 0ot Conter- Flange | Ed8e- of |Contact| ~ -, . [Surface nf e
Nom- | Outside Thick- | po. | Edge to- to- Edee to- Raised| Surface | oo o 0 of st
N ) ness | e Elbow la & Flange § url2ee Raised of
inal |Diameter of eter T Flange |Flange Lat- Face o of Raised
Pipe o Flange | .. of of o Fdge | Edge eral Edge | pliow | Raised Raised | Face Sl
Size | Flange [* =" | Fitting Fitting C'::; 457 Ell | Lat- and dF"' Tee Fgce | Face [Lateral | Face
Min 'l;ru;_: eral T“I;lf ucer Cr::S 457 Ell Lateral - ;;‘fﬁ dE;r‘
Y True “Y" YT
& . ; 7 c E F e AA cc EE FF GG
3/16[ 172 | 4 234 ... | oees el | d14 | 3 wiw L s
Vil VA [ 7 2| M fua | 2 G| a8 e | Sua vt
1 57/8 | 1 1/8| 1/4 /8| 43/4 | 31/4 | 83/4| 21/4 | 41/2] 5 32| 9 21/21 5
1 1/4|.61/4 | 1 1/8| S5/16| 1 1/8| S1/4 | 33/4 | 93/4| 2374 | 51/4| 5 1/2 4 10 53/4
13/8) 53/4 4 103/4| 31/4 53/4| 6 41/4 11 31/2| 61/4
;l' lie g 1/2 11 L{g ‘3.';:?5 17/8| 7 §1/2 |13 33/4 | 63/4| 71/4 43/4|13 1/4 4 7 1/4
21/2| os/8 | 15/8 172 | 21/4 | 8 5 15 41/4 | 73/4| 81/4 51/4|151/4 41/2| B 1/4
3 10172 | 17/8| /8 |2 3/4| 9 5172 {17 43/4 | B3/4| 91/4 53/4(17 1/4 5 9 1/4
4 121/4 | 21/8 /4 | 3 5/8|101/2 7 19 53/4 | 101/4 |10 3/4 7V4]19 1/4 6 10 3/4
27/8 | 29/32| 4 ¥/8 (13 B1/2 |23 71/4 | 13 1/4 |13 1/4 83/41231/4 | 71/2 |
2 ig %ﬁ"; 31/4 |1 3/32| 5 3/8(135/8 | 91/8 |245/8| 77/8 13 7/8 93/81247/8 | 81/8 13 %ﬁ
6 19 3s5/8 |113/32] 7 16178 |105/8 1295/8| 87/8 |16 1/2 |163/8 |14 781297/8 | 91/8 17
10 23 41/4 |1 23/32| B 3/4 |191/4 1113/4 [353/4| 10 193/41191/2 | 12 36 101/4 | 20 1/4
12 %1/2 | 4778 |2 10 3/8 |22 13 0V2|113/4 221222174 |13 1/4 1 40 3/4 | 12 23
1/2 | s1/4 |2 3/16|11 3/8 |24 1/2 {14 433/4| 12174 |25 1/4 (24 3/4 | 14 174 44
e R R SR A A E: 16 8 M 12 | 20374121174 |16 174 | 48 174 | 12 Vile -,
18 34 6 3/8 |2 13/16|14 5/8 | 30 17 1/2 16 1/4 | 31 30 1/4 17 3/4 | 53 1/4 | 16 1721 311
20 38 3/4 | 7 3 1/8 |16 3/8 |1321/2 [181/2 |57 1/2} 17 1/2 33 1/2132.3/4 | 18 3/4 37374 | 17374 4 -
24 8 3 23/32(19 5/8 |38 20 1/2 201/4 | 391/4 |38 1/4 | 29 4167174 | 20172 §9 1/4

All dimensions given In inches,

a1-'c|1- contact surf,

For complete pressure-temperature ratings see Table 7.

'Fnr tolerances see Section 7.
zI‘“r.ur facing see Par, 6.3,

3For flange bolt holes see Par. 6.4 and Tabls 28,

*For spot facing see Par, 6,5,

For center-to-contact surface and center-to=end dimensions of

reducing fittings see Par, 6,2.3,

7
For intersectin

54

]
For re inforcement
10

of reducers and

E centerlinesg centerd
to-end dimensions of side m;u et fittj

Far cent er-toecont met

surface and cp
speclal degree elbow =

% see Par, 6,2,5,

For dralns see Par, 11,

ace-to=contget surface gng end-
eccentric reducerg see Par, 6,2

o=Contact
TEs see p

2

of certain fittings see Par, 6,1

toeend dimensiong

surface ang center.
”. 6.2'4

er-to-end dlmenslonl of
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Z6
Zz0

=¥

N

ERe

REDUCER ECCENTRIC
REDUCER

e ]

(2]

o i >
|"'_ - ~ . > - |...._ 5 __l
ROUND BASE ~— 4 -Bolt =~
holes

SQUARE BASE

‘_1=

NI
|
\wiae 8
-Il\ a— L L-— s —--i
BASE ELBOW BASE TEE
16 | v 18 [ 1 Jw 21 22 2 24 25 | 26 1
Ring Joinc® Base Drilling®
Center-
m—cr Short
End | e, | oo | O (e Dismecer of| | e | |
P Center- End to- Center- Round Base | Thickness | Thickness | Circle Diameter| Nominal
Tee End to- L“E;d End to - or Width of of or of Pipe
Cross 45° E111 End and Re- | Basel?13,16 | of Square Base®? Ribs!? Bolrt Drilled Size
, ;nd - Lateral'! o ducer Base!? Spacing Holes
rue tinsrrll
: Ty Y
HH KK LL MM NN R S T u w
i 1L/4 3 B (Enn U2_
4 1/2 31/4 - SLgeaTA
5 31/2 9 21/2 3/4
51/2 4 10 3 11/4
6 41/4 |[11 3 1/2 11/2
7 5/16 4 13/16|13 5/16 §1/16 5 1/2 61/2 7/8 3/4 5 3/4 2
8 5/16 55/16 (15 3/16 4 9/16 6 G61/2 7/8 3/4 5 /
. 3/4 21/2
95/16 5 13/16|17 5/16 51/16 | = 61/2 712 1 3/4 57/8 7/8 3
10 13/16 75/16 |19 5/16 61/16 - 73/4 10 1 /4 3/4 77/8 7/8 4
8 13/16{23 5/16 7 9/16 o 9 10 1 1/4
ﬁ 5/16 5 h,*; 2 8 1/4 o 9 3/4 12 1/2 17/16 1 e 13 gfg ?:53 (55
16 9/16 11 1/16 [30 1/16 95/16 b 11 1/2 12 1/2 17/16 1 10 5/8 7/8 8
1o 11/16 | 123/16 [363/16 | 107/16 | & 13 3/4 15 15/8 11/8 13 1 10
27 9/16 13 9/16 |41 1/16 12 5/16 zZ 15 1/2 15 15/8 11/8 13 1 12
w
14 5/8 |44 3/8 12 7/8 3 17 1/4 17 1/2 17/8 11/4
g% }{?16 16 11"%‘3';9 H;{'g {E %,;}fﬁ 18 3/4 17 1/2 17/8 11/4 :g 5: 1 :;g {‘6
1 3
jo 1716 | 18365 1| R3S i
38 13/16 | 21 5/16 [67 13/16 21 /16 24
14 T
1" aight sizes only, See Par, 6.2.5 . B -
Thase dimenaions B 10 MO L e St oo e cranctasirngi e v
:;:td.i:qt-c; ;nd-to-lﬂd dimenaions of reducers use canter-to- It
nm;: edge dimensions for largest opening l:‘dt:d:l :‘;: 'r::i::r ':'lhe bolt hole template for round base Ls the same as for 300-1b
height to provide for ring-joint groove applying a ge. anges. Table 10 of corresponding outside diameter, except
‘T ble 10 for ring-joint dimensions. using only four holes in all cases 8o placed as to straddle center
Eoe Ta lines, The bases of these fittings are Intended for support in com-
u'{'ha base dimensions apply to all straight mnd reducing sizres. 2?:;:21: and are not to be used for anchors or supports In tension

tings the size and centerto-face dimension of base -
y the size of the l-mn;l-;lp:ﬂﬂﬁlf;f‘:ﬁ:::; g:eﬂ"‘ﬁ Bases shall be plain faced unless otherwise specified, and the
case of reducing base elbows, orders & P center-to-base face dimension ''R'’ shall be the finlshed dimenslon.

base shall be opposite the larger or
55
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2500-LB STEEL PIPE FLANGES AND FLANGED FITTINGS

FLANGE

w

\ B

P

BOLT CIRCLE ————™

]

00000000000 e L

o]

v

1

72

&\ 1

POINT HEIGHT (NOTE 4)

y7.

FLANGE FITTING

STUD BOLT WITH NUTS

Table 31 Templates for Drilling Steel Flanges and Flanged Fittings for
Primary Service Pressure Rating of 2500 PSI (Gug_e)‘

1 2 3 | 4 | s | 6 7 | 8 ] 9
PTTET Length*® of Stud Bolts
Aol ]:)‘rllll.n,gz 3 L
Nominal | Diam-
. : s Male &
Pipe eterof | Diameter : Diameter
Sine | Flange| or | Nuber| Diageter| Tor | il Female | ping
0 Bolt Bolic Bolta Bolt Face | Tongues Joint
Circle Holes G
roove
1/2 51/4 31/2 4 3/4 7/8 4 3/4 41/2 43/4
3/4 5 1/2 33/4 4 3/4 7/8 43/4 4 1/2 4 3/4
1 6 1/4 41/4 4 7/8 1 51/4 3 5 1/4
11/4 71/4 51/8 4 11/8 53/4 51/2 6
11/2 B 53/4 4 11/8 11/4 61/2 6 1/4 G 3/4
2 9 1/4 63/4 8 11/8 6 3/4 61/2 7
21/2 10 1/2 73/4 8 11/8 11/4 712 T1/4 7 3/4
3 12 9 8 11/4 13/8 B 1/2 B 1/4 B3/4
4 14 10 3/4 8 11/2 15/8 93/4 91/2 |10 /4
5 16 1/2 | 12 3/4 8 13/4 17/8 111/2 11 1/4 12
6 19 14 1/2 8 2 21/8 13 1/2 13 1/4 14 7
8 21 3/4 17 1/4 12 2 21/8 15 14 3/4 15 1/2
10 26 1/2 21 1/4 12 21/2 25/8 19 18 3/4 20

All dimensions given in inches,

YFor other dimenslons see Tables 29 and 30,

2
For flange bolt holes see Par. 6.4,

3F°r spot facing see Par, 6.5,

4
Length of stud-bolts do n

t 1
See Par. 6.9.2, ot include the height of the points,

5
Bol! lengths not shown i
n tabl
WK Al T ) 5,1_;:2‘" determined in accordance
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3 2500-LB STEEL PIPE FLANGES

o
WELDING NECK

Table 32 Dimensions of Steel Flanges for Primary Service Pressure

Rating of 2500 PS| (Gage)i:23-4:7:0-0-10
1 2 3 4 5 6 T B 8 10 11 12 13
‘Hub Length Through Hub Bore Corner |
~ @ Nom- | Outside |Thickness| pjay- | Diameter Thread Radius of rg;n:er-
inal Diau;cter S o athiBt ch I'jnni.f:; e o P s Le:;:h - 7 = Em.e 0‘: Scrt::ed
: ; o ]
g:i: F I.:ngc Min Hub I'n-.-It:'llliul::swr reaced]| -apee ﬁec.’:s Threaded” [~ " ﬁled.;f‘ Ffffe Flange,
Neck® and PE;., Min
o c X A Y Y Y T B B r Q
. 5 1/4 1 3/16 1 1V16 0. 84 19/16 | 19/16) 27/8 (1 1/8 0.90 . 1/8 0
éﬁ 5 1§2 11/4 |2 .05 [11V/6(11/16 3 /8| 11/4 | L11| § 1/8 %
1 6 1/4 1 3/8 2 1/4 1.32 17/8 |117/8 31/2|13/8 1.38 o 1/8 1. 41
1 1/4 7 1/4 11/2 2 /8 1.66 21/16 |2 1/16| 3 3/4| 1 1/2 1.72 = 3/16 1.75
12| s 13/4 |38 1.90 | 2368 |23/8 | 43/8|13/4 | 197 E' /4 1.99
2 3 8/4 2.38 | 23/4 [23/4 |5 2 1 2.46| » 5/16
% 1/2 13 }’.:'g 2 1/4 4 1/2 2.88 31/8 |3 1/8 55/8|2 1/4 2.97 ﬁ 55%5 ;2;33
3 12 2 5/8 5 1/4 3.50 35/8 |3 5/8 6 5/8| 2 1/2 3. 60 t...g 3/8 3 63
3 14 3 6 1/2 4, 50 4 1/4 4 1/4 7T1/2(2 3/4 4,60 .g /16 4,63
35/8 |8 55 |51/8 |51/8 | 9 3 5.69 | &
8 21 3/¢4 | O 12 a.gg . ; 1% /2| 3 3/4 B.75| 2 /2 8 75
12 30 7 1/4 17 3;,8 12. 1 lf‘l 4 3/4 12192 1',"2 12. 94
inches.

&
All dimensions given In For Yeducing threaded flanges see Table 12,

Table 7.
ure-temperature ratings see
For complete press

7
For thread of threaded flanges see Par, 6.8,

'For tolerances B€8 Section 7.

B
Blind flanges may be made with or without huba at the optlon of

e Par. 6.3
2por tacing &° & 18, the manufacturer,

.4 and Tabl
sFor flange bolt holes see Par. 6
9
6.5 1
: pras or welding end and bevel see P
For spot o
N for large end of hub, which may be stralght
BThis dimension is B i

i0
ot a5 Sanges For reducing welding neck flanges see Par. 6,7,
welding and lepped flanges-
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2500-LB STEEL FLANGED FITTINGS

AA

AA _—l——-—-—'—
HH [’HH l T
F.
A O EE
" /;-{-o | — LL E
o |
: |
= - e
C ccC 4
* T s KK M{_‘
I T [-]
45° LATERAL
ELBOW 45° ELBOW 1‘ TEE
Table 33 Dimensions of Steel Flanged Fittings for Primary Service
Pressure Rating of 2500 PSI (Gage)! #7217 )
1 2 3 4 5 6 ki 8 9 10
Flange Edge
¥all Center- Cshoﬂ
’ Thick- | .o & . 9 Lon €ater= | Flange
N Outside Thick- | Insid Flange g to= B
Indl Diam{e:er n:;s ueiss I;Ii:‘: EE:chl:gc, C"'t':f" C‘t‘:“' Flange Edtgf'
Pi 4 - Edpe =
Size | Flange Flahae Fitting, | S*.f | Tee, ' |Flange | Flange| 5% | Flange
in Min | Ficting | =p00% Egge, Edge, acal Edge,
and » 4‘5 EII Lat- and’ Rc—
True eral True ducer
Lol ey
. o c ¢ A C E F G
12| 51/4 |13/168] 14 7716 | 4 15/16| oo [ | oo L
3/4| 5 V2 (114 | 9/82 | 9/16| 5 /8 | ..ol |l i e
1 6 1/4 |13/8 | 11/32| 3/4 |5 18/16 3'3/a|.. 0 | [l i
11/4| 714 1172 | 7716 |1 -7 S I i il B B
L2l 8 |13/4 | V2 (18 | 7516 | & vzl I
2 9 1/4 |2 5/8 |11/2 |85/8 | 51/2(15 5 9
21/2} 1012 |21/4 | 34 (178 |93/4 | 6 17 5 172 | 10
3 12 2 95/8 /8 2 /4 (11 1/8 ) 19 1/2] 6 1/2 | 11 1/4
4 14 3 13/32 |27/8 (13 8 1/4(22 3/4| 7 1/2 | 13
5 16 1/2 |3 5/8 |1 11/32(3 5/8 |15 3/8 | 9 3/4
6 19 V4 |119/32|4 /8 |17 3/4 |11 14|51 10 14 | 12 U8
8 21 3/4 |5 2 1/16 |5 3/4 (19 7/8 |12 1/2 33 M 14 | 17 172
10 26 1/2 |6 1/2 [2 19/32|7 1/4 |24 3/4 | 15 3/4 |43 a2
12 30 T 14 [31/32 |8 5/8 |273/4 |17 1/2|a9 16 % i

For dimensions given In inches,

For complete prespure-temperature ratings see Table 8,

'For tolerances see Per,

2For facing see Par, 6.3.

'!Fa.r flange bolt holes see Par, 6.4 Table 31,

7.

4
For spot facing see Par. 6,5,

5
For centerto-contact

surface and center-ag-

of reducing fittings see Par, 6.2.3.

[
For contact surface-tgec
of reducers and eccentr
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b 2500-LB STEEL FLANGED FITTINGS

: *§\t: e | H

REDUCER ECCENTRIC

REDUCER
11 12 13 14 15 16 17 18 19 20 1
Y-In. Raised Face® Ring Joint®
Center- Short
L= Long | Center-|Contact Cencer~
Coatact | Center- Ceater- to- |Surface- tas Short
- Surface to- to- | Contact| to- End Long Ceanrer- End- Nom-
of Contact | Contace | Surface |Contact Elbo"w, Center- | 0/ 2 A o i
Raised | Surface | Surface of |Surface Tee, :;" o End, End, Pipe
Face, of at Raised | of Coths: ﬁg i End, Lar.:-:!al, Re- Size
Elbow, | Raised | Raised| Face, %‘“'d and Lateral Tm ducer
Tee " | Eacgy | Facey | Lot Faee | g Tese
Cross, | 45" Ell | Lareral| _an 4 . nym
and True ucer
True "Y" i &
AA cc EE FF GG HH KK LL MM NN
p— r— ceen R L I [ [ T 1/2
R e s e B e e e 3/4
53/8 [.... g e |4
6 1/16| 4 o s s 611';}16 3 g || e 1
6 7/8 4 1/4 ] .-.0u0 N 7 57 . i |2 | aernan = 11/4
79/16 | 4 3/4|..00nn M R T T L B 0 1 PRI IR : s 11/2
15 4| 5 14| 9 v2| 815/16| 5 13/16 |15 5/16 | 5 5/16 a 2
13 we g 51‘::'2 17 1/4| 5 3/4|10 1/2| 10 1/8 6 3/8 17 3/8 5 1/8 w 21/2
11 3/8 7 1/4| 19 3/4| 6 3/4|11 a4l 11 1/2 T 3/8 19 7/8 6 7 s 3
13 1/4 8 1/2| 28 7 3/4 |13 1/2, 13 1/16 B 11/1G | 23 3/16 7 15/16 -g 4
=
27 /4| 9 1/4[153/4| 157/8 |10 4 |27 /2 9 1/2 5
EH Bi8 12 2|31 14| 10 172 18 18 1/4 |11 3/4 |311/2 | 10 3/4 E: 8
- /8 12 3/4| 35 1/4| 11 3/4|20 1/2| 20 7/16 |13 1/16 | 35 9/16 12 /16 8
20 /8 |12 8/% | 45 14| 14 3/4 | 25 172 | 25 7/16 | 16 7/16 |43 11/16| 15 3/16 10
o 17 3/4 | 49 174 | 16 1/4| 29 28 7/16 |18 .8/16 |49 11/16| 16 11/16 12
fi M

10
s, center-to=contact surlace and For draine see Par. 6.11.
:uzfmi:nltl.o?liln:f ‘side outlet fittings see Par. 6.2.4. 11
d These dimensions apply to stralght sizes only. Par.
6.2.3 and 6.3.1.3. For the center-to-end dimensions of

t surface and centerstorend dimensions reduping fittings or end-to-end dimensions of reducers use
bowy see Par. 6.2.5. center~to-flange edge or flange edge-to-flange edge dimensions

? for largest opening and add the proper height to provide for
fing joint groove spplying to each flenge, See Table 10 for
ring=joint facing dimenslons.

TFnr interse
eent er-to=en

8 For center-to-contac
of special degree el

§ s=e Par. 6.1,
? por reinforcement of eartain fitting

)
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APPENDIX A

THREADING OF PIPE FOR USA STANDARD
THREADED STEEL FLANGES

The length of the effective external taper thread
of the USA (American) Standard Pipe Thread pro-
vide_s a sufficient number of threads on the pipe
to insure a satisfactory joint with the ordinary
weight of fitting or flange. The USA Standard
Steel Flanges for high pressure-temperature
service (USAS B16.5) calls for thread lengths in
the flanges in proportion to the thickness of the
flange. This means that the thread lengths in the
flanges intended for higher pressures in a given
size are longer than the thread lengths in the
flanges intended for the lower pressures.

The following table provides for a length of
effective thread on pipe for sizes and weights of
flanges where the regular USA (American) Standard
length of effective thread is too short to bring the
end of the pipe reasonably close to the face of

PROJECTION OF THREADED END THROUGH RING GAGE

the flange when both parts are assembled by
power. As the thread in all flanges as well as on
the pipe are gaged with a tolerance of one thread
large and one thread small there will naturally
be some difference in distance between the 'end
of the pipe and face of the flange in the various
assemblies for the different sizes and weights of
flanges.

In the following table the additional number of

threads are added to the small end ofthe standard -

pipe thread and the pitch diameter at the end'of_l
the external thread (E) is, therefore, smaller

than that of the regular standard pipe. In other.

words, the small end of the ring gage will pass

over the end of the pipe the number of turns or-
the length in inches equal to the values given ..

in the following table:

150, 300 S
1'.,3 400 Ib 600 1b 900 1b 1500 1b 2500 1b oo
Nominal "-":':'
PSE: Number | Number | Number Number Number Number #a e
of of of Inches of Inches of Inches of Inchag -
Turns Turns Turns Turns Turns Twniis ?’
1/2 . - - . — o 31/2 | 0.250 R,
1 3,4 : .. : : PR - 5 0- 360 :; g:%ﬂ:. '
) i : : . miin 5 0.435 71/2 0.650
11/ . e . . : o 5 0.435 71/2 | 0,650
2 & - . = & 5 os e - 5 0.435 T 1)"2 D‘Em + Aendiy 3
21/2 . ) . . RE e : 0.435 71/2 0.650 -
. o . 5 5 u’625 B s £ L
3 * _— 1 0.125 3 0. 1,000
31/2 * - 1 0.125 R .3'7‘5 B. . 0.750 10 11250 e
4 . . 11/2 | 0187 | 31/2 | 0.437 | 63 .81 ot shan
5 . ’ 11/2 | 0.187 31/2 0.437 6 1;/'3 gfgg }3 },’?3 1,312 -
6 11/2 | 0.187 31/2 0.437 T1/2 | 0.937 | 111/2 ,{._i%:.
8 g " 2 0.250 4 0.500 8 LY
10 ’ * 3 0375 | 5 0.625 9 1399 - 1750 -
12 s 3 0.375 5 0.625 10 1.250 2.000
A . 3 0.375 | 6 0,750 | .. ' 19 2.375
16 . . 3 0.375 6 0. kil . SR
18 " . 3 0.375 6 0.;23 * . .. "o ok
20 " . 3 0.375 6 0.750 e b - A
24 - * 3 01315 6 0'75{] : 3 L LI Y . -' iy
*Regular USA Standard pipe thread is used for this size, — - ".‘ .'. 1
Data taken from USAS B2.1. . ¢
e
,'-\.\t' ;'
ey
61 P s
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APPENDIX B

DIMENSIONS OF WELDED AND SEAMLESS STEEL PIPE (USAS B36.10)
(Listed as Standard Wall, Extra Strong Wall and Double Extra Strong Wall)

Wall Thickness
N;r;l.inal Qutside
ipe . Standard Extra Stron Double Extra
Size Diameter Wall Wall ? Strong Wall
1/8 0.405 0.068 0.095 P
1/4 0.540 0.088 0,119 ...
3/8 0.675 0.091 0.126 el
1/2 0.840 0.109 0.147 0.294
3/4 1.050 0.113 0.154 0.308
1 1.315 0.133 0.179 0.358
11/4 1.660 0.140 0.191 0.38
11/2 1.900 0.145 0.200 0.403
2 2.375 0.154 0.218 0.436
21/2 2.875 0.203 0.276 0.552
3 3.500 0,216 0.300 0.600
31/2 4.000 0.226 0.318 Rk
4 4.500 0.237 0.337 0.674
5 5.563 0.258 0.375 0.750
6 6.625 0.280 0.432 0.864
8 8.625 0.322 0,500 :
10 10.750 0.365 0.500 D_ 3'75
12 12.750 0.375 0.500 i
14 14.000 0.375 0.500 o
16 16.000 0.375 0.500 i
18 18.000 0.375 0,500 Lo
20 20.000 0.375 0,500 S
24 24,000 0.375 0.500 S

All dimensions given in inches.

decimal thicknesses listed for the respective plpe sizes represent th ir
w.Tzhedir::nflm-. For tolerances on wall 1|:l¢lmnnl, see lppjl?\opriitt m‘!nte:i':Tj:;Lcol.;i::tel:l‘:.

knesses shown in bold face type for Standard Wal| are identical with
. h'gwhlt_:: in bold face type for Schedule 40 in Appendix é Those shown lgﬁgggpggggr-&lﬁgﬁ.‘.#:
Strong Wall asre Identical with corresponding thicknesses shown in bold face type in Schedules 60

and B0 in Appendix C.
Double Extra Strong Wall has no corresponding schedule numbers.

62
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APPENDIX C

B36.10)
DIMENSIONS OF WELDED AND SEAMLESS STEEL pIPE (USAS B3

(Listed by Schedule Numbers) e

inal Wall Thickness —
Nominal . il oshe —__——d_—l Sched
Pipe | Qutside hed | Sched | Sched | Sche
Sigc Diameter Sched Sched Sched Sched Sched Sche 100 120 140 160
10 20 10 40 60 80 [ Yk e e
1/8 0.405 0.068 0.095 528 o
1/4 0.540 0.088 0,119
3/8 0.675 Gl ik e 0.091 . 0.126 g e g 0.187
1/2 0.840 . . ... | 0.109 .| 0aa7 i 5 s e 0.218
3/4 1.050 Lo sl o 0.113 - 0.154 . IO A 0.250
1 1.315 0.133 0.179 .
11/4 1.660 e s . 0.140 i i 0.191 o - s g'ggl
1 1/2 1.900 o PR R 0.145 P s 0-2?0 PO LI v ﬁ.343
2 2.375 0.154 0.218 .
21/2 2.875 e - - 0.203 i B 0.276 e - e 0.375
3 3.500 . . i 0.216 s B 0.300 s e s 0.438
31/2 4.000 0.226 0.318
4 4,500 e e - 0.237 - 0.337 S 0.438 S 0.531
5 5.563 e . . 0.258 i 0.375 e 0.500 e 0.625
6 6.625 A S i 0.280 o 0.432 s 0.562 e 0.718
8 8.625 . 0.250 0.277 | 0.322 0.406 | 0,500 | 0.593 0.718 | 0.812 0.906
10 10.750 . 0.250 0.307 | 0.365 0.500 | 0.593 | 0.718 0.843 1.000 1.125
12 12.750 . 0.250 0.330 | 0.406 0.562 | 0.687 | 0.843 1.000 1.125 1.312
14 14.000 0.250 | 0.312 | 0.375 | 0.438 0.593 | 0.750 | 0.937 1.093 1.250 1.406
16 16.000 0.250 | 0.312 | 0.375 | 0.500 0.656 | 0.843 1.031 1.218 1.438 1.593
18 18.000 0.250 | 0.312 0.438 | 0.562 0.750 | 0.937 | 1.156 1.375 1.562 1.781
20 20.000 0.250 | 0.375 | 0.500 | 0.593 0.812 | 1.031 | 1.281 1.500 1.750 1.968
24 ' | 24.000 0.250 | 0.375 | 0.562 | 0.687 0.968 | 1.218 | 1.531 : : -
30 30.000 | 0.312 | 0.500 | 0.625 | ... —_ S e 1.812 2'.052 2.343

All dimensions given in inches.
The decimal thicknesses listed for the respective pipe sizes represent their nominal or i :
thicknesses, see appropriate material specifications. or average wall dimensions. For tolerances an wall

Thicknesses shown in bold face type for Schedule 40 are identical with thicknesses shown in bold face type for Stand
al

Appendix B. Those in bold face type in Schedules 60 and 80 are identical with thicknesses in bold face type for Extra Stml‘d Wall pipe in

Appendix B. ng Wall bibe o
Some of the larger, heavier wall sections are beyond the capabilities of seamleas mill product
billets or other sources. production and must be obtained fro tornedhand-bargd
63
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APPENDIX D

METHOD OF RATING ALLOY STEELS NOT GIVEN IN TABLES 1 to 8 INCLUSIVE

Ratings of 150-1b
r K pressure class flanges and
flanged fittings for all alloy steels shall Ectalcen

to be the same as 150-1b :
for carbon steel. pressure class ratings

Ratings of 300-1b and higher pressure class
flanges or flanged fittings made of alloy steels
with allowable stresses given in Table PG 23.1
of the ASME Boiler and Pressure Vessel Code
other l:l?ﬁ.n those in Tables 1 to 8 inclusive may
be obtained by the following procedure:

1 DEFINITION OF SYMBOLS

P = pressure ratings (psi) at desired temperature
Sc = Table PG 23.1allowable stress (psi) at that
temperature
Sy =yield strength (psi) at that temperature
Pp =primary rating pressure (psi)

2 RATINGS

a Primary Ratings Temperature. Plot allow-
able stresses given .in ASME Boiler and
Pressure Vessel Code, Table PG 23.1, for
the alloy steel' against temperature. The
temperature at which the curve intersects

the 8,750 psi stress line is the primary rating
temperature. This temperature should be
rounded to an even 25F by adding not more
than 5 deg, otherwise dropping to the next
lower 25 deg, interval.

b Pressure-Temperature Ratings.

T
Fressure Ratings

Ratings same as carbon steel
ratings

Temperature
Up to 650 F

Ratings obtained by linear interpolation
between pressure rating at 650 F and
primary rating pressure at primary
rating temperature

650 F to primary
rating temperature

Above primary Ratings determined Sc
= F,
rating temperature From farmila P= o
All Except: 3Ratings shall
not exceed those 0.65y Pp
determined from formula: = 8750

1

The same ratings shall be used for cast and forged mater-
ial, Where ASME Code gives different allowable stresses for
the two forms of the same material, use the Jower,

2 7
Calculated ratings may be rounded to nearest 5 psi,

3 .

This exception applies to materials with comparatively
low yield strength at atmospheric and moderate temperatures,
such as Type 304 austenitic stainless stes].
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PRESSURE RATING , PSI

s | TO 8|
METHOD OF RATING ALLOY STEELS NOT GIVEN IN TABLE

ExAMBLE - o

10 OBTAN RATINGS OF 300 LB USAS BI6.S FLANGES AND FLANGED e
FITTINGS MADE OF SA-335, GR P7 (7Cr-1/2Mo): msME BOILER glEqD PRESS
0 SEL CO BLE
" ! ' [ l ! © TA;ESE PG 231 ALLOWA
| ' | |I : ! @ STRESSES —
PRESSURE - TEMPERATURE RATINGS® | | 73
f ' | | . | @000 8750 PS5 SEIEE_S.’E—L—»T-——__'
B | 1 - . - o 0OF
M i | : ' = B ngfﬂfnﬂongﬁ ING
B ] | | ra'.‘ Pl [
- | \T\s i I | g-ﬁmo NS
00 4!.45 | w -
, As [ Sl
! Q’ J{ [ =
| P TOO0 g50
| i & | 900 925
1 \ 01’ | TEMPERATURE , F
i :
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- | < | | T 10 DETERMINE
L4 { TEMP PLO CERATURE
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| |
1 T
| )f.__
| -“
500 . :
\ | ‘
BA |
'“'Er,
(o)
g
4
400 N L,
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« \
o \
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-
i)
200 S
O
\ <.
—t
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~ — ]
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APPENDIX E

LIMITING DIMENSIONS OF GASKETS

(Other than Ring Jolnt)

1. Scope

aEIiS appendix gives limiting dimensions of
gaskets (other than ring joint) suitable for the
pressure temperature ratings established in USAS

B16.5.

2. Gasket Materials and Construction

CIass:ﬂc'atiol_'n of gasket materials and types
are s_huvm.m Figure 1. Other gaskets, which re-
sult in no increase in bolt loads or flange mo ment
over those resulting from the gaskets included
in the respective Goups in this Appendix, may
be used and warrant the ratings of this standard
with the limiting dimensions of the applicable
group.

3. Gasket Dimensions

(a) The actual dimensions to be used for a
gasket must be established by the user, possibly
by reference to a dimensional standard for gaskets
(such as USAS B16.21 or API 601), based on the
type of gasket and its characteristics. These
characteristics include its density, flexibility,
resistance to the fluid and its temperature, and
the necessity for satisfactorily compressing the
gasket either on its ID, OD, or both. Also to be
considered is the question of allowing a *‘pocket’’
at the gasket ID (between the flange facings) or
of allowing any intrusion of the gasket into the
flange bore, depending on the service fluid as
well as on the possibility of damaging attendant
equipment by partially disintegrated gaskets.

(b) Limiting gasket dimensions are given in
Tables I, II and IIl. These dimensions represent
approximately the maximum combinations of
widths and diameters of the different types of
gaskets covered which meet rating requirements.
Variations which tend to reduce bolt loads and
flange moments (e.g. reducing the gasket width)
may be made; however, in departing from the
cabulated dimensions, consideration should be
given to the stability of the gasket under high
bolt loads. As a general rule, the area of uncon-
fined nonmetallic gaskets should not be less

than the bolt area.
(c) Gaskets ar€ divided into three groups

their gasket loading factors as shown
Ii:’: sdei TSME B-:Filer and Pressure Vessel Code,

Section VIII, Unfired Pressure Vessels.

Group FCICtDI' umn Fdﬂor “)"“
.00 0 to 4,500
III gvt;%.m to4.29 over 4,500 to 10,100
g} over 4.25 over 10,100

(d) Gasker contact widths are as .follows‘.

Group 1 USAS B16.5 slip-on flange raised face
width. _

Group I USAS B16.5 large tongue€ w_1d|:h. )

Group IIT USAS B16.5 small tongue width minus
1/32 in., but not less than 3!1§ in.

(e) Gaskets of Group I have inside diameters
equal to the outside diameter of the corres;.mned
ing pipe, which follows the principle estabhsh'
in USAS B16.21, nonmetallic gaskets for pipe
flanges. In order to avoid pocketing of fluid
handled, Group I gaskets may be extended to the
inside diameter of valves, pipe or the bore of
integral, welding neck or socket weldtype flanges.
Group I gaskets have outside contact diameter
equal to the ourside diameter of the raised face.

() Gaskets of Ila and Illa also have inside
diameters equal to the outside diameter of the
corresponding pipe. It may be desirable under
some conditions to make the inside diameter of
these gaskets equal to the inside diameter of
valves, pipe or the bore of integral, welding
neck or socket weld type flanges, and this is
permissible provided the gasket contact width
does oot exceed that shown. This provision af-
fects gaskets shown in Figures 4, 5, 8, and 9
and requires a reduction in gasket outside diam-
eters as well as inside diameters,

Additional provisions for varying gasket widths
in contact with raised face are covered in Par. 3a.
Groups IIb and [IIb have outside contact diameters
equal to the outside diameter of the raised face.

(g) The outside diameter of gaskets or center-
ing rings extending beyond the raised face is
equal to the bolt circle minus one bolt diameter.
This type gasket is designed to be aligned by
the flange bolts.

(h) Groups Ila and Illa gaskets are designed
for those users who prefer that narow gaskets
be located close to the bore, thereby keeping the
pressure area to a minimum and giving maximum
flexibility to the flanged joint. See Par. 3(e).
Groups IIb and IIIb gaskets are designed for those
users who prefer narrow gaskets to be located at
the outside of the raised face for ease in align-
ing the gaskets without a centering ring.

(i) Group I gaskets with ed i

i ges extending t
the bolts (Figure3) are dimensionally the sgm:
as the corresponding flat ring gaskets given in
USA Standard B16.21 Nonmetallic Gaskets for
Pipe Flanges. See Par. 3(d).

4, Tolerances

Gasket contact widths for Groups I and II

shall not exceed specified contact width by more
than 10 per cent,
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APPENDIX E ’

TION
*FIGURE 1 — GASKET MATERIALS AND CONSTRUC (

ase ode:
{Based upon Table UA49.1 of the ASME Unfired P”““:;f}, _nl: f.. not mands “'_'_"_‘L——-‘—'—(—)_q
The design values and other details given in this table are |u¢5'lt‘_________——-W
GASKET """“EJJ SFEE:T'?}TG SKETCHES
GROUP GASKET MATERIAL ”?,T STRES3.  —]
NUMBER Y
Elastomer without Fabric or a High Percentage of Asbestos Fiber: 0.50 0 @
Below 75 Shore Durometer [‘Uﬂ' 200 | e
75 or Higher Shore Durometer * I
: ‘ : g 2.00 | 1600 @
Asbestos with a Suirable Binder for 1/8" Thick "7s 3700
the Operating Conditions 1/16" Thick 2. _-——-‘-""_
#
Elastomer with Cotton Fabric Insertion 1.25 o e |
R
200 == ﬁ
Elastomer with Asbestos Fabric 3-Ply 2.25 3900
Insertion, with or without 2-Ply 2.50 200
Wire Reinforcement 1-Ply 2.75 3
Vegetable Fiber L.75 1100
Spiral-Wound Metal, with Asbestos Carbon Steel 2.50 2900
or other Nonmetallic Filler Stainless Steel or Monel| 3,00 4500
Corrugated Mefau:-, Asbestos Inserted Sefe Aluminui 2.50 2903
- B 2.7 370
Corrugated Metal Double Jacketed IS::: E:nge; ;trec]rass 3 Qg 4500
Asbestos Filled :
Soft Aluminum 2.75 3700
Corrugated Metal Soft Copper or Brass | 3.00 4500
Asbestos with a Suitable Binder for p ;
the operating conditions 1/32" Thick 338 gro
Corrugated Metal, Asbestos Inserted
AT Monel or 4-6% Chrome| 3.25 5500
Corrugated Metal Double Jacketed Stainless Steels 3.50 6500
Asbestos Filled
Iron or Soft Steel 3.25 5500
Corrugated Metal Monel or 4-6% Chrome| 3.50 6500 m
Stainless Steels 3.75 7600
Soft Aluminum 3.25 5500 5
Soft Copper or Brass 3,50 6500 R,
Flat Metal Jacketed Iron or Soft Steel 3.75 7600 ——
Asbestos Filled Monel 3.50 8000
4-6% Chrome 375 | 9000 —tl
Stainless Steels 3.75 9000 f-&
Soft Aluminum 3.25 5500
Soft Copper or Brass 2,50 6500
Grooved Metal Iron or Soft Steel 3.75 7600
Monel or 4-6% Chrome| 3.75 9000
Stainless Steels 4.25 10100
________———.
. * __-_____-_-_-_-_-_-—-__
Solid Flat Metal Soft Aluminum 4.00 8800
Soft Copper or Brass 4.75 136?'-0_-_- S
112 | solid Flat Metal Iron or Sofc Steel 5.50 | 18000 é:f
& Monel or 4-6% Chrome .00 21800
Ib Stainless Steels 6.50 26000
-‘___-_-———-
_ |
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APPENDIX E

TABLE |

—~ GROUP | GASKETS
'! .

L#: 1
-'--—\'f'l'——l*—GASKET o —— W ——-'-n———GASKET 1D

e GASKET OD  GASKET 00
FIGURE 2° FIGURE 3°
v FIGURE 2 FIGURE 3
: Gasket 2
NO_““-“‘I Coantact | Inside Outside | Inside OUTSIDE DIAMETER
Size width | Diameter |Diameter|Diameter
150 Ib {300 Ib | 400 Ib |600 1b |900 1b [1500 1b | 2500 Ib
1/2 | 17/64 27/32| 13/8 27/32| 17/8| 21/8 | 21/8] 21/8| 2172 21/2 | 23/4
3/4 | 5/16 11/16 | 111/1 11/16 | 21/4| 25/8 | 25/8| 25/8| 23/4| 23/4 | 3
1 11/32 15/16 | 2 15/16 | 25/8| 27/8| 27/8| 27/8| 31/8| 31/8 | 33/8
1174 | 27/64 121/32] 21/2 121/32| 3 31/4| 31/4|31/4| 31/2| 312 | 41/8
11/2 | 31/64 129/32| 27/8 129/32| 33/8| 33/4| 33/4|33/4| 37/8| 37/8| 45/8
2 5/8 23/8 35/8 23/8 | 41/8| 43/8| 43/8| 43/8| 55/8| 55/8| 53/4
212 | 5/8 27/8 41/8 27/8 | 47/8|51/8| S1/8| SV/B| 61/2| 61/2 | 65/8
3 3/4 3 1/2 5 31/2 | 53/8/57/8| 57/8|57/8| 65/8| 67/8 | 73/4
3/4 4 51/2 4 63/8| 61/2| 63/8| 63/8| . . .| ...| ...
3V a2 | 42 | 63/16| 42 | 67/8| 718 | 7 75/8| B1/8| BL/4| 9 1/4
: /8 s9/16 | 75/16| 59/16 | 73/4| 81/2| 83/8| 91/2| 93/4| 10 11
6 15/16 65/8 B 1/2 65/8 83/4/ 97/8| 93/4 |10 V2|11 %8| 111/8| 12 1/2
1 gs/8 | los/8 | 858 |11 12 1/8 | 12 125/8 |14 /8| 13 7/
L i 034 | 12374 | 10374 |13 38|14 V4 |14 V8 |153/4 |17 /8| 13 vel| 13 5”;1
12 11/8 12 3/4 15 123/4 |16 1/8|165/8 | 16 1/2 |18 195/8| 20 /2| 215/8
14 118 14 161/4 | 14 17 3/4|19 1/8 | 19 193/8|201/2| 223/4| . .
114 16 181/2 | 16 20 1/4|21 1/4 | 21 1/B|22 1/4| 225/8 | 2
}3 1172 |18 21 18 215/8|23 1/2 | 23 3/8| 24 1/8| 25 1/8 z?r 51
30 11/2 20 23 20 23 7/B1253/4 | 25 1/2| 26 1/8| 27 1/2 2 374
24 15/8 24 271/4 | 24 28 1/4(30 1/2 | 30 1/4|31 /8| 33 35 1/2
]

2 & Figure 3, Gasket diameters may be varled. In no case, however,

whould th
Less than that of the bolts. See Par. 3(c). w0 S

iAplec’ to both Flgure
nonmetallic gasketd be

tering device may be used, The
be extended, or en atteched cen £ ¥ . OD of extended metalll
zc-lt“::nolbﬂn":);-; ;- 1/8" Less than specified. T
cente

e ly. G
3g)jp-on type flange shown for 1llustration purposes only. Gaskets may be used with other types of flange, See e

or of any
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APPENDIX E

TABLE lIA

= GROUP lla GASKETS
|
! l .
(‘-'::\?,.‘..e, e NS
w! GASKET ID _"c Wl — GASKET ID
. GASKET 0D e GASKET CONTACT OD
- 2 CENTERING RING 0D
FIGURE 42 FIGURE 5°
FIGURE 4 FIGURE 5 ‘
w! Gasket
' Gasbt !.n- O_ut- I_n- Contact .
Nominal | ~ " side | side | side Duy- CENTERING RING OUTSIDE DIAMETER?
Size Wideh | Diam= Diam- Diam- s_ldc
} eter eter eter Diam-
eter | 150 1b| 300 1b| 400 Ib| 600 Ib| 9001b| 1500 Ib| 2500 1b
172 | 3/16 27/32 17732 | 2132 17/32 | 17/8| 21/8| 21/8 | 2/8 | 21/2 | 21/2 | 2 3/4
34 | 3/16 | 1116 | 17/16 | 1116 | 17/16 | 2174 | 25/8| 25/8 | 25/8 | 2374 | 2374 | 3
i V4 | 15/16 | 113/16 | 15/16 | 113/16| 25/8 | 27/8 | 27/8 | 27/8 |38 | 3 1/8 | 3 3/8
11/4 | 5/16 | 121/32| 29/32 | 121/32| 29732 | 3 3VE|314 |34 |32 (312 | §51/8
11/2 | 3/8 | 129/32| 22132 129/32| 22132 33/8 | 33/4 | 33/4 | 3374 | 3 7/8
2 ¥8 | 23/8 |3U8 | 23/8 | 31/8 | 4Vs| 43/8| 43/8| 43/8 | 35/a | 2are | $ 38
22 | ¥8 | 27/8 |35/8 |2%/8 |35/8 | 4v/8| 58| 5V8| 518 |61/2| é1re | 2o
3 ¥8 |32 |4V4 |3V2 |44 | 538\ 5UB|57/8| 578 | 65/8 | 6ara | o ;’;E
312 | /8 |4 43/4 |4 43/4 |63/8|61/2| 63/8] 6
4 vz |4v2 [sv2 |4v2 [sy2 |ews| 718! 7 1| R T e
5 V2 | 59/16 | 69/16 | 59/16 | 69/16 | 73/4| 82| 83/8 | 9 w2 | 9374 |15 V4 |2 V4
6 /2 65/8 | 75/8 |65/8 | 75/8 |83/4|97/8| 93/4 |10 12 |11 3/8 11 1/8 ﬁ /2
8 5/8 85/8 | 97/8 |BS/8 | 97/8 |11 12 1/8 |12
10 34 (1034 (1204|1034 (12V4 (133/8 14174 |14 178 |13 370 |14 Ve |13 we |15 14
12 36 (12374 |14v4 |123/4 (14174 [161/8 |165/8 |16 172 |18 Y817 UB |18 3/4
14 3/4 |14 151/2 |14 15172 117 3/4(19 /8 (19 |193/8 |30 172 |9 Blf:% 215/8
16 78 |16 173/4 |16 173/4 (20 V4|21 1/4 |21 1/8 o
18 78 |18 193/4 |18 193/4 [215/8 |23 1/2 |23 3§s 2 ﬁ; gg ?’;3 25 1/4
20 1 20 22 20 22 237/8 125 3/4 125 1/2 |26 /8 |37 175 |20 44
24 1 2% 26 24 26 28 1/4 30 /2 |30 1/4 |31 1/8 |33 7 s

! Applies to both Figure 4 and Figure 5. Gasket diameters
shown, subject to tolerances in Par. 4. See Par. 3(c).

2 Metallic gaskets may have attached centering device. The OD of an

3 glip-on type flange shown for illustration purposes only, Gaskets

69

—_—
may be varled, provided the gasket contact wldth 4

¥ centerlng ring may be 1/8" less
may be used with other typeg

of flange. See

'___-‘—_——_..___________-
&8 not exceed that

than speciried,
Paragraph 3(e), ‘
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APPENDIX E

TABLE I1B -,
™ GROUP IIb GASKETS

i Gt ire ' [ CROTCDSD ]
=W e GASKET ID L—w' -[-»——GASHET o
]
S

GASKET OD - GASHET 0D

FIGURE 6° FIGURE 72
FIGURE 6 FIGURE 7

w 1

.| Gasket| Inside | Outside| Inside OUTSIDE DIAMETER ?
Nominal : i g
i Contact| Diameter| Diameter|Diameter
Size

Wwidth
150 Ib| 300 Ib | 400 Ib | 60O Ib| 9001b | 15001k | 2500 1b

VEECRE 13/8 | 1 17/8| 28 |2vs | 2Vv8| 21/2| 21/2 | 23/4

aé | 3/16 s/16| 111/16] 15/16 | 21/4| 25/8 | 25/8 | 25/8 | 23/4| 23/4 | 3

i 174 1172 | 2 12 | 25/8| 27/8|27/8|27/8| 31/8| 31/8 | 33/8
11/4 | 5/16 | 17/8 | 22 | 17/8 | 3 31/4 | 31/4 (314 312|312 | 4V8

3/8 21/8 | 27/8 | 21/8 | 33/8| 33/4 | 33/4|33/4|3%/8)| 37

5 Wz 3 27/8 | 35/8 | 27/8 | 4/B| 43/8| 43/8 | 43/8 | 55/8 g sﬁig g gj:ﬁ
212 | s 33/8 | 41/8 | 33/8 | 47/8| S51/8|SV8|51/8| 61/2| 61/2 | 65/8
; 3/8 d1/6 | 5 41/4 | 53/8| 57/8|57/8(57/8| 65/8| 67/8 | 73/4
sy2 | w8 43/4 | SV/2 [43/4 | 63/8) 61/2|63/8|63/8|...|...|...
i 1/2 53/16| 63/16 | 53/16 | 67/8| 71/8| 7 75/8| 81/8| B1/4 | 91/4
5 1/2 65/16| 75/16 | 65/16 | 73/4| BL/2 | 83/8| 91/2| 93/4 |10 11

2 V2 71/2 | 8V2 [ TV2 | 83/4)| 97/8 | 93/4 |10 /2 (11 3/8 |11 /8 |12 1/2

s/8 93/86 | 105/8 | 93/8 |11 12 /8 (12 125/8 |14 1/8 |13 7/8 |15 1/4

8
/4 11 V4 |123/4 (11 L/4 |133/8)14 1/4 |14 /8 [153/4 |17

12 i |pBralis 1312 |16 /8| 165/8 |16 1/2 |18 19 ;::g % {";3 2 §§$

14 34 | 143/4 |16 V4 |143/4 |173/4|19 /8 |19 193/8 |20 1/2 |223/4 | . . .
/8 | 163/4 | 181/2 |163/4 |20 V4|21 1/4 |21 /B |22 1/4 |22 5/8 | 25 1/4

ig e |1ov4 |2 19 /4 |215/8|23 1/2 [233/8 (24 /8 |25 1/8 |27 3.':4

L 1 21 23 21 237/81253/4 |25 /2 (26 7/8 |27 1/2 |29 3/4

24 1 25 1/4 | 271/4 (25 /4 |28 1/4|30 1/2 |30 1/4 |31 1/8 |33 35 1/2

1 6 and Figure 7. Gasket diameters may be varisd, prov
[] HP‘P“:' :ﬂ both IF :\Il‘; ¢ & . . ; l: )- pr ided the llllml contact width does not ex-
ceed that sho nded, or an attached centering device may be use
2z Gasket OD B:jl' be exts Y e s Wied. sed. The OD of extended metallic gasket or af

any centerln for Lllustratl on 1
3 glip-on type [langes shown for Lllustration purposes only. Gaskets may be used with other types of flange. See Paragraph

3de). 70
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APPENDIX E

TABLE IlIA
i GROUP llla GASKETS

A

i 1 J
| FREFEEE |
».db w! ‘L____GASHET [D
w! GASKET ID v O AR
GASKET OD FAGHE

2 ENTERING RING OD

FIGURE 8° FIGURE 9°
W FIGURE 8 FIGURE 9
Gasket Gasket
Nominal | Contact | Inside | Qurside Inside Contact CENTERING RING OUTSIDE DIAMETER?
Size Width Diam= Diam- Diam- Qutside
. eter eter eter |Diameter [1501b |3001b | 400 1b | 600 Ib | 900 Ib (1500 1b | 2500 1b
1/2 3/16 27/32| 1 7/32| 2w/32 | 1 w32 | 1w/8 | 21/8| 21/8| 218 21/2| 21/2| 23/4
3/4 3/16 | 1 1/16] 1 7/16| 1 1/16 | 1 7/16 | 21/4 | 25/8| 25/8| 25/8 | 23/4| 23/4| 3
1 3/16 | 1 5/16| 111/16| 1 5/16 | 111/16 | 25/8 | 27/8| 27/8| 27/8| 31/8| 31/8| 3 3/8
1 1/4 3/16 | 121/32| 2 1/32( 121/32 | 2 1/32 | 3 31/4) 31/4| 31/4| 31/2| 3172 4 1/8
11/2 3/16 | 129/32| 2 9/32|129/32 | 2 9/32| 33/8 | 33/4| 33/4| 33/4| 37/8
2 316 | 2 3/8 | 2 3/4 |2 3/8 |2 3/4 | 41/8 | 43/8| 43/8| 43/8| 55/8 2 ;ﬁg 2 gﬁ
2 1/2 316 | 2 7/8 | 3 L4 12 /8 (3 1/4 | 47/8 | SI/8| 51/8) s1/8| 61/2| 61/2| & 5/
3 3/16 (3 12 | 3 W8 |3 V2 (3 %/8 | 53/8| 58| 57/8| Sws| 65/8| 67/ 2 3/?1
3 1/2 3/16 | 4 4 3/8 | 4 4 3/8 | 63/8| 61/2| 63/8 S
¥ 7/32 | 4 1/2 | 415016 [ 4 12 | 41516 | 6%/8 | 71/8| 7 75/ 81/8| 81/4| 91,
5 732 | 5 /16| 6 5 9/16 | 6 734 | 81/2) 8ys| o1/2| 94| 10 ¢| V4
G 7/32 6 5/8 7 1/16| 6 5/8 7 1/16 | 8 3/4 97/8| 93/4]101/2 |11 3/8 }{1) 1/8 }% 1/2
8 9/32 | 8 5/8 | 9 3/16| 8 5/8 | 9 3/16 |11 12 1/8 | 12
10 11/32 | 10 3/4 |11 7/16110 3/4 (11 7/16 [133/8 | 14 1/4 | 14 1/8 g gﬁ i‘; EB 13 7/8] 15 1/4
12 11/32 | 12 3/4 |13 7/16(12 3/4 |13 7/16 [161/8 | 16 5/8 | 16 1/2 | 18 1o /8 17 1/8] 18 3/4
14 11/32 | 14 14 11/16 |14 14 11/16 |17 3/4 | 191/8 | 19 19 3/8 23 i::g gg ;jz SN
4 --.
16 13/32 | 16 16 13/16 |16 16 13/16 |20 1/4 | 21 174 | 21
18 13/32 | 18 18 13/16 |18 18 13/16 |21 5/8 | 23 1/2 | 23 ;';g = :::4 225/8| 25 1/4| - ..
20 15/32 | 20 20 15/16 | 20 20 15/16 123 7/8 | 25 3/4 | 25 1/2 26 7,.*3 3 1] 9vargl ous
24 15/32 | 24 24 15/16 | 24 24 15/16 |28 1/4 | 30 1/2 | 30 1/4 | 3) /8 g /2| 293/4] ...
B2 s
| Applies to both Figure 8 and Figure 9, Gasket diameters may be varied, e ]

provided th
subject to tolerances in Par. 4. See Par, 3(c). ® gasket contact width does not e

2 petallic gaskets may have attached centering device. The OD of any Centering ring may be 1/8"
3 Slip-on type flanges shown for illustration purposes only. Gaskets may be used with other type

xceed that lhnwn‘

less than specified,
of flange, See Paragraph 3(e).
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APPENDIX E

TABLE IlIB
GROUP I1Ib GASKETS

| R EREIRIIS

i
= W

-/.k 1
| Frrra
I:W IJ“GASKET o
|

|-.w‘ - GASKET 1D
GASKET 0D 2GASKET 0D
_ FIGURE 10° FIGURE 112
w' FIGURE 10 FIGURE 11
Gaskert
Nominal | Contact OUTSIDE DIAMETER®
Size ‘l’i&)th Inside Outside Inside
Diameter | Diameter | Diameter | 150 1b | 3001b | 400 lb| 600 1b | 900 Ib | 1500 1b | 2500 1b
1/2 3/16 | 1 1 3/8 1 17/8| 21/8| 21/8) 21/8 | 21/2| 21/2 | 2
3/4 3/16 | 1 5/16 | 111/16 | 1 5/16 | 21/4| 25/8| 25/8| 25/8 | 23/4 | 23/4 | 3 4
1 3/16 | 1 /8 2 1 5/8 25/8| 27/8(27/8) 27/8| 31/8| 31/8 | 3 3/8
11/4 3/16 | 2 1/8 2 1/2 | 2 /8 3 31/4(31/4) 31/4| 31/2| 31/2 | 4.1/8
11/2 3/16 | 2 1/2 2 7/8 2 1/2 33/8| 33/4( 33/4| 33/4| 37/8 7
2 3/16 | 3 1/4 3 5/8 | 3 1/4 41/8| 43/8| 43/8| 43/8 | 55/8 g 5}:’3 g gﬁ
1 21/2 3/16 | 3 3/4 4 1/8 3 3/4 47/8| 51/8| 51/8| S1/8 | 61/2| 61/2 | & 5/8
3 3/16 | 4 /8 5 4 5/8 53/8) 57/8| 57/8 57/8 | 65/8| 67/8 | 73/4
31/2 3/16 | 5 1/8 5 1/2 | 5 1/8 63/8| 61/2| 63/8| 63/8 | --u | --.
i 2732 | 5 34 | 6 36| 5 3/4 | ¢8| 11/8| 7 75/8 | 81/8| 81/4 | 91/4
5 7/32 | 6 /B 7 $/16 | 6 7/8 73/4| B1/2| 83/8| 91/2 | 93/4 |10 11
6 7/32 8 1/16 8 1/2 8 1/16 | 83/4| 97/8| 93/4[101/2 |11 3/8 |11 1/8 |12 1/2
8 9/32 |10 1/16 | 10 5/8 |10 1/16 | 11 12 1/8 |12 12 5/8 |14 1
10 11/32 |12 1/16 | 12 3/4 |12 1/16 | 133/8 | 14 1/4 |14 1/8| 15 3/4 |17 ljg %3 Eg }g ;ﬁ
12 11/32 |14 5/16 | 15 14 5/16 | 16 1/8 | 16 /8416 1/2| 18 19 5/8 (20 1/2 |21 5/8
14 11/32 |15 9/16 | 16 1/4 |15 9/16 | 173/4| 19 1/8 |19 193/8 (201/2 |223/4 | ..
16 13/32 | 1711/16 | 18 1/2 | 17 11/16 | 20 1/4 | 21 1/4 |21 1/8|22 1/4 | 22
18 13/32 |20 3/16 | 21 20 3/16 | 21 5/8 | 23 1/2 |23 3/8| 24 1/8 | 25 i;g %g' ;ﬁ -
2 15/32 | 22 1/16 | 23 22 1/16 | 237/8) 253/4(251/2|26 7/8 |27 172 |29 374 | - o -
5 15/32 |26 5/16 | 27 1/4 |26 5/16 | 281/4| 30 1/2(30 1/4|31 178 |33 | a4 s | 17

both Figure 10 and Figure 11, Gasket dlameters may be varied, pravid
I A:hw.cli;:::. subject to tolerances In Par. 4. See Par. 3(c). provided the gasket contact width does not exceed

2 may be extended, or an attached centering device may be used. The O
ﬁ:::::.f;f m.; be 1/8" Lless than specified. D of extended metallic gasket or of any cen-
a Siip-on type flanges shown for {llustration purposes only. Gaskets may be used with other types of flanges, See Par. 3(e)
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APPE

METHOD FOR CALCULATIN

The following formulas were used in establish-
ing Dimension L in Tables 13, 16, 19, 22, 25, 28
and 31 and are included in this Appendix for the
convenience of Industry use in determining
lengths not given in the tables.

Lcsp (See Note 1) = A +n
Lepyp (See Note 1) =B +n

Where: Lcsg = Calculated stud-bolt length

(effective thread length, excluding end points).
Lcme = Calculated machine bolt length

as measured from underside of head to end of
peint.
A=2XT+ .50t +d)+G+F —C,
(i.e. stud-bolt length exclusive of negative length
tolerance “'n'").

B=XT+.50t)+d+G+F+p-C,

(i.e. machine bolt length exclusive of negarive

length tolerance *'n’’.

T = minimum flange thickness (See
Tables 14, 17, 20, 23, 26, 29, & 32, USASB16.5

and Note 2 below).
t = plus tolerance for flange thick-

ness (See Par. 7.3, USAS BIG.5).

d = heavy nut thickness (equalsnom-
inal bolt diameter, see USAS B18.2).

G = 1/8" gasket thickness for raised
face, M&F and T&G flanges; also approximate
distance between ring-joint flanges listed in
Table 10, USAS B16.5.

F =Total height of facings or depth of
ring-joint groove for both flanges, see Table A.

C = Zero; except where the small
female face is on the end of pipe, C = 3/16",

p = Allowance for height of point of

machine bolt (= 1 1/2 times thread pitch).

NDIX F
G BOLT LENGTHS

olt
Negative tolerance oOn b

n =
tengeh sce E::j;fs.pecified stud-bolt length (ef-

fective thread length, excluding end ]:O::ms-)
which is Lcsp roundgd-off to the neafes

i i h; see Note 3 and Fig.l.
i 915;:;;-‘?1: Is;iitifiesd machine bolt length

(from underhead to end, including end point)
which is Leyg rounded-off to the nearest ::om-
mercially available length; see Note 3 and Fig. 2.

Notes:

(1) For lapped joints calculate stud-bolt and
machine bolr lengths as follows:
Lesg = [A + (pipe thickness
For ring-joint ) for each lap)] + n
groove facing |L-yp = [B + (pipe thickness
for each lap)] + n

Lesg=[A=F + (Table C
For other than Thicknesses)] + n
ring-joint facing Leyg= [B-F +(Table C

Thicknesses )] + n

(2) Raised face (1/16") is included in minimum
flange thickness for 150 & 300 pound flanges.

(3) Rounding-off Procedure (stud-
machine bolts, all diameters); If {Is,cssbglml.c:ﬁ
is 0.10" (or more) greater than any 1/4" incre.
g;elnt, m}:mdbo;% upward to next 1/4v {eranens:
if less than 0. 1Qn o 3
Vit e round-off downward to the next
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APPENDIX F

Table A, ''F"" Values

Total Height of Facings or Depth of Ring-Joint Groove

for Both Flanges
F

Fla_nsed —
Joint Type of Flange Facing
Primary Rating M&F . .
1/16" 1/4" or Ring-]oint
Raised Raised T&G
150 & 300-1b Zerd V2" 1/4" 2 x groove depth
400 to 2500—1b /8" /2" 1/4" | 2 x groove depth

1
zs“ Flg. 8 and Tables 9 & 10, USAS B16.5.
Bee Note 2 on Page 77,

Table B, ‘‘n"" Values

Megative Toletance on Bolt Lengths

Length fraeh
—- A
2 o ‘
4 ]:-‘- + (pipe thickness for each Iapﬂ 1/16", for lengths up to 12" incl.,
2 or 1/8", for lengths over 12" to 18" incl.,
A

E& — F + (Table C Thicknessesﬂ

1/4", for lengths over 18".

'3 S B
o or
¥ Y E. + (pipe thickness for each ]ap}] For "'n'" values,
= or Use negative length tolerances
o E -~ F + (Table C Thickn:ssesil per USAS B18.2.1.
=

Table C, Thicknesses for Lapped Joints

- 0 i
Lap Combination ISUFalrazsgsIb RS-l S aplict.
For Lapped to 1/16" Raised Face o8 TAp | mease e
For Lapped to Lapped Both Laps Both Laps
For Lapped to 1/4" Male Face on Flange | . . . .. One Lap aad 174"
For Lapped to Female Face on Flange | . . . . . One Lap not less than 1/4"
= Festale it 1. 2 x pipe wall with Lap for
For Male in Lap to Fe *® Male not less than 1/4"

T
L L

FIGURE 1

L
P Lsme

—
| =
—

LI

FIGURE 2
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APPENDIX G

: d showing
List of standards and specifications approved for use under this Standar

year dates,
ASTM Specifications USA Standards
A-105-65 B1.1-1960
A-106-G65 B2.1-1960
A-181-65 Bl16.10=1957
A-182-065 B16.20-1963
A—-193-65 B16.25-1964
A—-194-65 B18.2.1-1965
A-216-65 B18.2.2-1965
A-217-065 B36.10-1959
A-307=065

A-=320-65

A-335-65

i'i’??:ﬁ? AP| Standards
A:352_65 600, Fifch Edition, December, 1961
A—354-65

A-522-65

MSS Standard Practices ASME Code
SP—6-1963 Unfired Pressure Vessel Code,
SP-9-1964 Section VIII, 1966
SP-25-1964

SP—45-1953

: Specifications and standards of the following organizations appear in the above list:

API American Petroleum [nstitute
1271 Avenue of the Americas, New York, N.Y. 11120

ASTM The American Society for Testing and Materials
1916 Race Street, Philadelphia, Pennsylvania 19103

MSS Manufacturers Standardization Society of the Valve and F ittings Industry
420 Lexington Avenue, New York, N.Y. 10017

USASI United States of America Standards Institute
10 East 40th Street, New York, N. Y. 10016

. ASME 'The American Society of Mechanjcal Engineers
-4 . 345 East 47th Street, New York, N. Y. 10017
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USA Standards for Piping

Pipe Flanges and Fittings

TITLE OF STANDARD

Cast-Iron Soil Pipe and Fittings .
Pipe Threads (Except Dryseal)
Dryseal Pipe Threads . .
Cast-Iron Pipe Flanges & Flanged megs (25 125 250 309 lb}
Malleable-Iron Screwed Fittings, 150 and 3001b . . . . .
Cast-Iron Screwed Fittings, 125 and 250 b i @ .o
Steel Pipe Flanges and Flanged ijngs (150 300, 400, 600, 900, 1500, and
2500 1b) with Appendices . . . w oW ow om o mom B E
Steel Buttwelding Fittings
Face-to-Face and End-to-End Dlmensmns uf Ferrous Valv:s -
Forged-Steel Fittings, Socket Welding and Threaded
Cast-Iron Threaded Drainage Fittings . .
Ferrous Pipe Plugs, Bushings, and Locknuts with Plpe Threacls
Cast-Bronze Screwed Fittings, 125 and 250 lb "
Cast-Bronze Solder-Joint Pressure Fittings . . .

Ring-Joint Gaskets and Grooves for Steel Pipe Flanges . . . . . .

Nonmetallic Gaskets for Pipe Flanges . . : g & %
Wrought-Copper and Wrought-Bronze Solder- ]omt Pressure Fi m:mgs . 0.
Cast-Bronze Solder-Joint Drainage Fittings . G KON wnomE B W
Bronze Flanges & Flanged Fittings 150 and 300 Ib v ame % B B
Buttwelding Ends . . . S L T I
Cast-Bronze Fittings for Flared Copper Tubcs . % B R B i

Plastic Insert Fittings for Flexible Polyethylene Pipe . . . . . . . .
Wrought-Steel Buttwelding Short Radius Elbows and Returns . . & 3

Wrought-Copper and Wrought-Copper Alloy Solder-]omt Dramage Flttmgs .

A40.1-1935
B2.1-1960
B2.2—-1960

B16.1-1967

B16.3-1963

B16.4—1963

B16.5-1968
B16.9-1964
B16.10-1957

" B16.11-1966

B16.12—-1965
B16.14—-1965
B16.15-1964

}316 13-1963 wu:h 196‘? Addendum

B16.20-1963

. B16.21-1962
. B16.22-1963

B16.23-1960
B16.24-1962
B16.25-1964
B16.26-1967

. B16.27-1962

B16.28-1964

. B16.29-1966

Code for Pressure Pzpmg G G e ; ¢ i B3l 1—
Power Piping . . - oo M WM R LB MW W O v b o E . 53?1110 ]is;%;
Petroleum Refinery Piping . . . o e e - . B31.3-1966
Liquid Petroleum Transportation P1p1ng . . . . Bil du 1966 with 1966 Addend
Refrigeration Piping« & = & ; 5 551 5-1966 with 1966 Addendum
Gas Transmission and Distribution Pxpmg Systems e e - . B31.8-1 >y
Wrought-Steel and Wrought-Iron Pxpe T R ; B36.1 968
Stainless Steel Pipe . . . . R 0-1339

Binders for holding standards are available.

. B36.19-1965

A complete list of USA Standards published by The American Society of Mechanical

Engineers obtainable upon request.
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