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FOREWORD

In 1921, the American Engineering Standards Committee, later the American Standards
Association (ASA), now the American National Standards Institute (ANSI), authorized the organi-

ZAdUIUIT UL d JCUUIULTIA D CUITIITITIICT UIT UIC OldITUdIUIZdtiviT Ul 1 llJC I'Idrl ISCD difu 1'idl l6c\,{ L IULIT 160, VVILT
the following organizations as joint sponsors: Heating, Piping, and Air Conditioning Contractors
National Association (later the Mechanical Contractors Association of America, MCAAJ);
Manufacturers Standardization Society of the Valves and Fittings Industry (MSS), and, The
American Society of Mechanical Engineers (ASME). Cast iron flanges and flanged fittings/are
within the scope of Subcommittee No. 1 (now Subcommittee A), with standards approved by
ASA as early as 1928.

In 1957, piping components of ductile iron (also called nodular iron and, in Europe; spheroidal
graphite iron) first appeared on the market. Controversy immediately develgped over proper
pressure—temperature ratings, and this was further aggravated by the use of casting patterns for
both gray iron and carbon steel for producing the components.

Conflicting philosophies, which emerged from that controversy, thwarted efforts by MSS to
develop standard practices in the early 1960s; the conflicts persistéd during a study of ratings,
starting in 1966 by American National Standards Committee B16)(as the Sectional Committee
was called after reorganization of ASA as ANSI). The conflict cofitinued to delay acceptance and
approval of this Standard, which ultimately originated with.a* draft developed by MSS (taking
advantage of earlier efforts) and submitted to Subcommittee A in 1977. Combining that draft
with the rating basis developed in the B16 Committee,~the first edition of this Standard was
found acceptable and was approved by the Standards Committee, cosecretariat organizations,
and ANSI, and was published with the designation ANSI B16.42-1979.

In 1982, American National Standards Committee B16 was reorganized as an ASME Committee
operating under procedures accredited by .ANSI. The 1987 edition of the Standard updated the
referenced standards and specifications,nand established U.S. Customary units as the standard.
Following approval by the Standards.Cemmittee and ASME, ANSI granted its approval as an
American National Standard on July\13, 1987, with the new designation ASME/ANSI B16.42-1987.

In the 1998 edition of ASME, B16.42, reference standards were updated, a quality system
program annex was added, and*several editorial revisions were made. Following approval by
ASME B16 Subcommittee/B and the B16 Standards Committee, ANSI approved the American
National Standard on November 20, 1998.

Metric units wereprovided as an independent but parallel alternative standard to the
U.S. Customary undits in the 2011 edition. Following approval by the Standards Committee and
the ASME Board.an PTCS, this revision to the 1998 edition of this Standard was approved as an
American National Standard by ANSI on August 9, 2011 with the new designation
ASME B16.42-2011.

Requests for interpretation or suggestions for revision should be sent to the Secretary,
B16 Comimittee, The American Society of Mechanical Engineers, Three Park Avenue, New York,
NY¥-10016-5990.
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

by requesting interpretations, proposing revisions, and attending Committee meetings. Corre=
spondence should be addressed to:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via email to: SecretaryB16@asme.org.

Proposing Revisions. Revisions are made periodically to the Standard to~incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the préposed wording, and a detailed
description of the reasons for the proposal, including any, pertinent documentation.

Proposing a Case. Cases may be issued for the purpose‘of providing alternative rules when
justified, to permit early implementation of an approyéd fevision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon
ASME approval and shall be posted on the ASME, Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard, the paragraph) figure or table number(s), and be written as a
Question and Reply in the same format aslexisting Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standatd-to which the proposed Case applies.

Interpretations. Upon request, the-'B16 Committee will render an interpretation of any require-
ment of the Standard. Interpretdtions can only be rendered in response to a written request sent
to the Secretary of the B16 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Gite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question; Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format will be rewritten in this format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B16 Standards Committee.
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ASME B16.42-2011
SUMMARY OF CHANGES

Following approval by the ASME B16 Committee and ASME, and after public review

ASME B16.42-2011 was approved by the American National Standards Institute on August 9, 2014,
ASME B16.42-2011 includes the following changes identified by a margin note, (11). In addition,
in the main text, the “General” section was moved to section 2, and the subsequent sectiorts and
their paragraphs were renumbered accordingly. Metric (SI) values were added throughout the
main text and tables.
Page Location Change
1 1 Subparagraph (b) revised

2 (1) Former para»1:3.2 deleted

(2) Paragraphs, 2.3 through 2.6 added

24 3.2 Second patagraph revised

33 Revised

3.5 First paragraph revised

4.1 Revised

5 Subparagraph (f) revised

6.2 First paragraph revised

7 Footnote 1 deleted

721 Revised

7.4 Revised

7.68 Revised

7.72 Revised

7.8 Revised
5 9.3 Subparagraph (a) revised
9 Table 2 Note (3) revised
10, 11 Table 3 (1) Former Table 5 redesignated as

Table 3
(2) Last column head revised
12, 13 Table 4 (1) Former Table 9 redesignated as
Talbled

TOOTC—T

(2) Last column head revised

14 Table 5 Former Table 6 redesignated as Table 5
15 Table 6 Former Table 10 redesignated as Table 6
16 Table 7 (1) Former Table 4 redesignated as
Table 7
(2) Seventh column head revised
17 Table 8 (1) Former Table 3 redesignated as
Table 8
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Page Location Change
(2) Note (2) revised

18, 19 Table 9 (1) Former Table 8 redesignated as
Table 9
(2) Eighth column head revised
20 Table 10 (1) Former Table 7 redesignated as
Table 10

(2) In seventh column head, Note
reference revised

21-34 Mandatory Appendix I Added

35 Mandatory Appendix II Former Annex B redesignated as
Mandatory Appendix II andjrévised in
its entirety

36 Nonmandatory Appendix A Former Annex C redesighatéd as
Nonmandatory Appendix A

37 Nonmandatory Appendix B Former Annex A ¢edesignated as
Nonmandatory Appendix B

viii
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DUCTILE IRON PIPE FLANGES AND FLANGED FITTINGS
Classes 150 and 300

1 PBCOPE

This Standard covers minimum requirements for
Clagses 150 and 300 cast ductile iron pipe flanges and
flanged fittings. The requirements covered are as
follqws:

(a) pressure-temperature ratings

(b) sizes and method of designating openings of
redycing fittings

(c) marking

(d) material

(e} dimensions and tolerances

(f1 bolts, nuts, and gaskets

(g) tests

2 GENERAL
2.1 [References

Standards and specifications adopted by referenceirt
this|Standard are shown in Mandatory Appendix™II,
whigh is part of this Standard. It is not considered‘practi-
cal to identify the specific edition of each standard and
spedification in the individual references: Instead, the
spedific edition reference is identified in the Appendix.

2.2 |Quality Systems

Re¢quirements relating to the{product manufacturers’
quallity system programs‘ are described in
Norjmandatory Appendix A.

2.3 [Relevant Units

This Standard/states values in both SI (Metric) and
U.S.| Customagy:tiits. As an exception, diameters of
bolt$ and flarige bolt holes are only expressed in inch
unitp. Thése systems of units are to be regarded sepa-
ratel]yias-standard. Within the text, the U.S. Customary

unitb-ate shoum in naranthocac ar 1 conarato +olhloc that
T

2.5 Convention

For determining conformance with this Stanflard, the
convention for fixing significantdigits whefe limits
(maximum and minimum values).are specified shall be
as defined in ASTM E29. This,requires that an pbserved
or calculated value be rounded off to the negrest unit
in the last right-hand digitused for expressing fhe limit.
Decimal values and tolerances do not imply a farticular
method of measurément.

2.6 Denotation

2.6.1 Pressure Rating Designation. Class, followed
by a dimtensionless number, is the designdtion for
pressuite—temperature ratings, as follows:

a)"Class 150

(b) Class 300

2.6.2 Size. NPS, followed by a dimensionlpss num-
ber, is the designation for nominal flange of flanged
fitting size. NPS is related to the referenced [nominal
diameter, DN, used in metric units. The relatipnship is
typically as follows:

NPS DN
1 25
1% 32
1% 40
2 50
2Y% 65
3 80
3% 90
4 100

For NPS > 4, the related DN = 25 x NPS.

3 PRESSURE-TEMPERATURE RATINGS
3.1 General

appear in Mandatory Appendix I. The values stated in
each system are not exact equivalents; therefore, it is
required that each system of units be used indepen-
dently of the other. Except for the diameters of bolts
and flange bolt holes, combining values from the two
systems constitutes nonconformance with the Standard.

2.4 Service

Criteria for selection of materials suitable for particu-
lar fluid service are not within the scope of this Standard.
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Cast ductile iron pipe flanges and flanged fittings
covered by this Standard shall be designated as one of
the following: Class 150 or Class 300.

Except as provided in para. 3.5, ratings are maximum
allowable working pressures, expressed as gage pres-
sure, at the service temperature from —29°C (-20°F) to
343°C (650°F). Ratings in Table 1 are in Metric units.
For intermediate temperatures, linear interpolation is
permitted. Methods for establishing pressure—
temperature ratings are given in Mandatory Appendix L.
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3.2 Ratings of Flanged Joints

Ratings in this Standard apply to flanged joints that
conform to the limitations on bolting in para. 6.2 and
on gaskets in para. 7.8, and which are made up in accor-
dance with good practice for alignment and assembly.
See also para. 3.4.

Use of the ratings for flanged joints not conforming

gh interrelated, components: the flanges, the
gasket, and the bolting, which are assembled by another
influence, the assembler. Proper controls must be exer-
cised in |the selection and application for all these ele-
ments tolattain a joint that has acceptable leak tightness.
Special fechniques, such as controlled bolt tightening,
are desctibed in ASME PCC-1.

If the ftwo flanges in a flanged joint do not have the
same piessure—temperature ratings, the rating of the
joint at gny temperature is the lower of the two flange
ratings 4t that temperature.

3.3 Rating Temperature

Tempgratures shown for corresponding pressure rat-
ing shall be the material temperature of the pressure-
retaining structure. It may be assumed that the material
temperature is the same as the fluid temperature. Use
of a prespure rating at a material temperature other than
that of the contained fluid is the responsibility of the
user and subject to the requirements of any applicable
code or fegulation.

3.4 Temperature Considerations

Appligation of the ratings in this Standard.to flanged
joints at poth high and low temperatureS:shall take into
considefation the risk of leakage-due to forces and
momentp developed in the connected piping or equip-
ment. Tlhe provisions in paras-<3.4.1 and 3.4.2 are
intended to minimize these(fisks.

3.4.1| Flange Attachment. Threaded flanges are not
recommended for sefvice above 260°C (500°F) if severe
thermal [gradients ‘orsthermal cycling is involved.

3.4.2| High-Temperature Service. When used above
205°C (490°F),Class 150 flanged joints may develop leak-

age unless care is taken to avoid imposing severe exter-

exceed the rated pressure at the pressure-relieving tem-
perature by no more than 10%. Such conditions are nec-
essarily of short duration. Overpressure greater than the
aforementioned under pressure-relieving conditions is
the responsibility of the user, subject to the requirements
of the applicable code or regulation.

3.5.2 Other Variances. Operating variations (tran-
sients) that subject a flange or flanged fitting to pressure
in—exeess—of—the—rated—pressure—at—the—ecorrespending
temperature are the responsibility of the user, subjdct to
the requirements of the applicable code or regulatjon.

3.5.3 System Hydrostatic Test. Flanged joints|and
flanged fittings may be subjected to systém hydrodtatic
tests at a pressure not to exceed thé hydrostatic phell
test pressure specified in para. 9.8/Testing at any higher
pressure is the responsibility ©f the user.

4 SIZE

4.1 Nominal Size

As applied~in/this Standard, the use of the pHrase
“nominal pipe size” or the designation NPS follqwed
by a diménsionless number is for identifying the|end
connegction of piping, flanges, or flanged fittings.| The
numhber is not necessarily the same as the inside digme-
tex of the flange or flanged fitting. The diameter|of a
bolt is its nominal size. Use of nominal indicates|that
the stated size or dimension is only for designation}, not
measurement.

4.2 Reducing Fitting Sizes

Reducing fittings shall be designated by the size of
the openings in their proper sequence as indicatdd in
the sketches. See Fig. 1.

4.3 Reducing Flange Sizes

Reducing flanges shall be designated by the two npmi-
nal pipe sizes. See examples in Note (4) of Table 2.

5 MARKING

Except as modified herein, flanges and flanged fitfings
shall be marked as required in MSS SP-25.
(a) Name. The manufacturer’s name or traderhark

nal loads and/or severe thermal gradients.

3.5 Variances From Ratings

Except as provided herein, ratings are the maximum
allowable working pressure for the corresponding
temperature.

3.5.1 Safety or Relief Valve Operation. Under condi-
tions of safety valve, relief valve, or rupture disk opera-
tion, the pressure on a flange or flanged fitting may
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shall be applied.

(b) Material. The word “DUCTILE” or “DI” where
space does not permit “DUCTILE.”

(c) Rating Class. Numerals shall be applied giving the
pressure rating class for which the product is designed.

(d) Designation. The designation “B16” shall be
applied, preferably located adjacent to the Class designa-
tion, to indicate conformance to this Standard.

(e) Temperature. No temperature markings are
required on flanges and flanged fittings, but if marked,
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the temperature shall be shown with its corresponding
tabulated pressure rating.

(f) Size. The nominal pipe size shall be applied, but
may be omitted from reducing flanges and reducing
flanged fittings.

6 MATERIALS
6.1 Castings

7.1.2 Reducing Fittings. Center-to-contact-surface
or center-to-flange-edge dimensions for all openings
shall be the same as those of straight size fittings of the
largest opening. The contact-surface-to-contact-surface
dimensions for all combinations of reducers and eccen-
tric reducers shall be as listed for the larger opening.

7.1.3 Side-Outlet Fittings. Side-outlet elbows, side-
outlet tees, and side-outlet crosses shall have all open-

ings-onintersectingcenterhines—and—the-egnter-to-

Dluctile iron castings covered by this Standard shall
conform to ASTM A395. The castings shall not be
repgired by plugging, welding, brazing, or
impfegnation.

6.2

Bolting listed in paras. 6.2.1 and 6.2.2 is recommended
to bp used in flanged joints covered by this Standard.
Bolting of other material may be used if permitted by
the ppplicable code or governmental regulation.

Bolting

6{2.1 High-Strength Bolting. Bolting materials hav-
ing gllowable stresses not less than those for ASTM A193
Gragle B7 may be used with any flanged joint at all listed
temperatures. The strength of the nut shall be not less
thar] that specified for ASTM A194 Grade 2H.

6.2.2 Low-Strength Bolting. Bolting materials with
yieldl strength equivalent to ASTM A307 Grade B are
congidered low strength, and may be used for flanged
join{s at temperatures not greater than 205°C (4003F)
and|only with gaskets described in para. 7.8.

2.3 Bolting to Cast Iron Flanges. Whemr Class 150
ductile iron flanges are bolted to Class 125 cast iron
flanges, or Class 300 ductile iron flanges are bolted to
Clags 250 cast iron flanges, it is recommended that low-
strepgth boltings be used within)the limitations in
. 6.2.2. If high-strength bolting is used, it is recom-
menyded that the mating flanges be flat faced and that
fullffaced gaskets (ASME-B16.5, Table B-1, Gasket Group
Nurhber Ia) extending‘tothe O.D. of the flange be used.

6.3 |Gaskets

aterials liSted in Table B-1 of ASME B16.5 shall be
usedl. The uSet is responsible for selection of gasket
matprials that will withstand the expected bolt load
withouitdnjurious crushing and that are suitable for the

5o+ g€

contact-surface dimensions of the side outlet|shall be
the same as for the largest opening. Long-radiys elbows
with side outlet shall have the side outlet on the radial
centerline of the elbow, and the center-to-contadt-surface
dimension of the side outlet shallbé the same gs for the
regular 90 deg elbow of the largest opening.

7.1.4 Fittings With Bases.” Dimensions of pases for
base elbows and base tees are shown in Tableqd 5 and 6.

7.1.5 Special-Degree Elbows. Special-degree
elbows ranging from 1 deg to 45 deg, inclusive, shall
have the samfe center-to-contact-surface dimemsions as
45 deg elbOws; those over 45 deg to 90 deg, ihclusive,
shall have the same center-to-contact-surfac¢ dimen-
sions -as* 90 deg elbows. The angle designatipn of an
elbowis its deflection from straight-line flow and is also
thé’angle between the flange faces.

7.2 Facings

7.2.1 General. Class 150 fittings and companion
flanges are regularly furnished flat or with a 1.5 mm
(0.06 in.) raised face. Class 300 fittings and companion
flanges are furnished with a 1.5 mm (0.06 ir].) raised
face. The raised face is included in the minimujm flange
thickness dimensions, Q, as given in the tablep.

7.2.2 Facings of Blind Flanges. Blind flanges need
not be faced in the center if, when this centdr part is
raised, its diameter is at least 25.4 mm (1 in.) smaller
than the inside diameter of the corresponding|pressure
class fittings, as given in the tables. When the center
part is depressed, its diameter shall not be grepiter than
the inside diameter of the corresponding pressure-class
fittings, as given in the tables. Machininpg of the
depressed center is not required.

7.2.3 Flange Facing Finish. Contact faces|shall be
finished in accordance with MSS SP-6

service conditions.

For low-strength bolting described in para. 6.2.2, only
gaskets listed in Group Ia (ASME B16.5, Table B-1) shall
be used.

7 DIMENSIONS
7.1 Center to Contact Surface and Center to End

7.1.1 Standard Fittings. Center-to-contact-surface
dimensions are shown in Tables 3 and 4.
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7.3 Flange Bolt Holes

Bolt holes are in multiples of four so that fittings may
face in any quadrant. Pairs of bolt holes shall straddle
the centerlines.

7.4 Spot Facing

Spot facing is required on ductile iron flanges and
flanges on fittings if the flange thickness at any point
does not meet the required minimum thickness, Q, as
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given in Tables 3, 4, 7, and 9 by more than the following
amounts:

NPS Maximum Excess Thickness, mm (in.)
2-18 3(0.12)
20-24 4.8 (0.19)

Flanges and flanged fittings shall have bearing sur-
faces for bolting that are parallel to the flange face within
1 deg. Any back facing or spot facing shall not reduce

the chamfer in all threaded flanges, and shall be consid-
ered as the intersection of the chamfer cone and the
pitch cone of the thread. This depth of chamfer is approx-
imately equal to one-half the pitch of the thread. The
maximum allowable thread variation is one turn large
or small from the gaging notch.

7.7 Stud Bolts, Bolts, and Nuts
7.7.1 Alloy Bolting. Alloy steel stud bolts, threaded

the flange thickness below the minimum. Spot facing
or back facing shall be in accordance with MSS SP-9.

7.5 Re

7.5.1 Drilling, Outside Diameter, Thickness, and
Facing Dimensions. Flange drilling, outside diameter,
thicknesp, and facing are the same as those of the stan-
dard flanpge of the size from which the reduction is being
made.

cing Flanges

7.5.2| Threaded Flanges. The hub dimensions shall
be at legst as large as those of the standard flange of
the size [from which the reduction is being made. The
hub may be larger or may be omitted, as detailed in
Table 2.

7.6 Threads for Threaded Flanges

Threalded flanges shall have American National
Standard pipe threads, general purpose (inch), conform-
ing to ANSI/ASME B1.20.1. The thread shall be concen-
tric with the axis of the flange, and variations,in
alignment shall not exceed 5 mm/m (0.06 in./ft) (0.56%).

7.6.1|Class 150 Flanges. Class 150 flangesare made
without [a counterbore. The threads shall be chamfered
approximately to the major diameter of the thread at
the back of the flange at an angle of)approximately
45 deg wlith the axis of the thread, to'afford easy entrance
in makir|g a joint and to protect theithread. The chamfer
shall be ¢oncentric with the thread and shall be included
in the measurement of thetthread length.

7.6.2| Class 300 Flanges. Class 300 flanges may be
made wjth a counterbore. The threads shall be cham-
fered to [the diameter of the counterbore at the back of
the flange at anangle of approximately 45 deg with the
axis of the thteads to afford easy entrance in making a
joint. Thie dounterbore and chamfer shall be concentric

at both ends or full length, or heavy hex bolts may be
used. Heavy hex nuts shall be used with all alloy pteel
bolting.

7.7.2 Carbon Steel Bolting
(a) Bolts smaller than % diameter;shall have square
heads or heavy hex heads. Nuts shall be heavy hex.
(b) Bolts ¥ diameter and larger shall have sqpare
heads or hex heads. Nuts shall-be hex or heavy h¢x.

7.7.3 Bolt Dimensions:” Dimensions of all bolts ghall

conform to ASME B18.2(1.

7.7.4 Nut Dimensions.
conform to ASME'B18.2.2.

7.7.5 Threading of Bolts

(a) Carbon steel bolting shall be threaded in agcor-
dancecwith ASME B1.1, coarse thread series, Clasp 2A
forbolts and stud bolts, and Class 2B for nuts.

(b) Alloy steel bolting shall be threaded in accordpnce
with ASME B1.1. Nominal diameters 1 in. and smfller
shall be of the coarse thread series; nominal diaméters
1% in. and larger shall be of the 8-thread series. Holts,
studs, and stud bolts shall have Class 2A dimensjons;
nuts shall have Class 2B dimensions.

Dimensions of all nuts ghall

7.8 Gaskets

Gaskets for Class 150 flat face flanges shall conform
to the dimensions shown in ASME B16.21. For flahges
with raised face, gaskets shall conform to ASME BJ16.5,
Nonmandatory Appendix B, Limiting Dimensior}s of
Gaskets Other Than Ring Joint Gaskets, Group Ia.

7.9 Drains

7.9.1 Pipe Thread Tapping. Holes may be tapped
in the wall of a fitting if the metal is thick enough to
allow the effective thread length specified in MSS SP-45.
Where thread length is insufficient or the tapped [hole

1L
€

2| 1t 1 L.
ReeasfFeroreemehtaPOS5S5haro

with the thread.

7.6.3 Length of Threads. The minimum length of
effective thread in reducing flanges shall be at least equal
to dimension “Length of Thread” of the corresponding
pressure class threaded flange as shown in the tables,
but does not necessarily extend to the face of the flange.
See Table 2 for reducing threaded flanges.

7.6.4 Threading Tolerances. The gaging notch of
the working gage shall come flush with the bottom of
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7.9.2 Bosses. Where bosses are required, the diam-
eters shall be as specified in MSS SP-45.

7.9.3 Designating Locations. The means of desig-
nating the locations of tapped holes or sockets for drains
in fittings is shown in Fig. 2.

Each possible location is designated by a letter so that
the desired locations for the various types of fittings
may be specified without using further sketches or
descriptions.
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8 TOLERANCES

8.1 Wall Thickness

The wall thickness values for fittings listed in Tables 3
and 4 are minimums. Equipment shall be designed to
produce greater nominal wall thickness so that manufac-
turing variances will not fall below these minimum val-
ues. See para. B-1.2 in Nonmandatory Appendix B for
the basis used to establish these values.

8.6 Drilling and Facing

(a) Bolt circle diameter: 1.5 mm (+£0.06 in.)
(b) Center to center of adjacent bolt holes: +0.8 mm
(£0.03 in.)
(c) Eccentricity between bolt circle diameter and
machined facing diameters:
(1) Sizes NPS 2% and smaller: +0.8 mm (+0.03 in.)
(2) Sizes NPS 3 and larger: +1.5 mm (+0.06 in.)

8.2 |Center to Contact Surface and Contact Surface to
Contact Surface

8.2.1 Center to Contact Surface
(a) Sizes NPS 10 and smaller: £0.8 mm (+0.03 in.)
(b) Sizes NPS 12 and larger: +1.5 mm (+0.06 in.)

8.2.2 Contact Surface to Contact Surface
(a) Sizes NPS 10 and smaller: £1.5 mm (+0.06 in.)
(b) Sizes NPS 12 and larger: +3 mm (+0.12 in.)

8.3 |Facings

Olutside diameter, 1.5 mm (0.06 in.) raised face:
+0.§ mm (+0.03 in.)

8.4 |Flange Thickness

(a) Sizes NPS 18 and smaller: +3 mm, -0 (+0.12in., —0)
(b) Sizes NPS 20 and larger: +4.8 mm, —0 (+0.19 in.,
-0)

8.5 [Bore of Flanges

8.5.1 Lapped Flanges

(a)) Sizes NPS 10 and smaller: +0.8mm, -0
(+0.03 in., —0)
(b) Sizes NPS 12 and larger: +1.5 mm, =0 (+0.06 in.,
-0)

8.5.2 Counterbore of Threaded-Flanges

(a)) Sizes NPS 10 and/smaller: +0.8 mm, -0
(+0.p3 in., —0)
(b) Sizes NPS 12 and(larger: +1.5 mm, —0 (+0.06 in.,
-0)

9 TESTING

9.1 General

Flanged fittings shall be hydrostatically fested in
accordance with para. 9.3.

9.2 Flange Testing

Flanges are not reqdired to be hydrostatically tested.
Flanges attached¢to((or integral with) piping, [pressure
vessels, or othef equipment may be subject t system
hydrostaticfest (see para. 3.5.3). In such cases, httention
should be)given to gasket selection because of| possible
excessive ‘deformation of the flange.

9.3, Fitting Shell Tests

The hydrostatic shell test for flanged fittingg shall be
not less than 1.5 times the 38°C (100°F) rating frounded
off to the next higher 1.7 bar (25 psi) increment| The test
pressure shall be 27.6 bar (400 psi) for Class|150 and
67.2 bar (975 psi) for Class 300.

(a) The test shall be made with water or wjth other
suitable fluid provided its viscosity is no greater than
that of water, at a test fluid temperature not abpve 52°C
(125°F).

(b) The test duration shall be a minimum of 15 s for
fittings NPS 2 and smaller, 60 s for fittings |[NPS 2%
through 8, and 3 min for fittings NPS 10 and Jarger.

(c) No visible leakage is permitted through the pres-
sure boundary wall.
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Fig. 1 Method of Designating Outlets of Reducing Fittings
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Fig. 2 Method of Designating Location of Tapped Holes for Drains When Specified
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Table 1 Pressure-Temperature Ratings

Working Pressure, bar

Temperature, °C Class 150 Class 300
-29 to 38 17.2 44
50 17.0 43
100 16.0 41
150 '8 39
200 13.9 36
250 12.1 35
300 10.2 33
343 8.6 31
8
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T i nd 300
Note (2)
l N0t8(1)rNote (2) il_ Note A1)
Z 4
v ' 72 T 77772555 7
L Note (3) Note (3)
Blind Flange
Smallest Size of Smallest Size of Smallest Size of
Reducing Outlet Reducing Outlet Reducing|Outlet
NHS Requiring Hub Flanges NPS Requiring Hub Flanges NPS Requiring Hyb Flanges
[Notq (4)] [Note (2)] [Note (4)] [Note (2)] [Note (4)] [Note [2)]
1 Y 3Y, 1Y, 12 3}
1Y, Y 4 1Y% 14 3}
1Y, Y 5 1% 16 4
2 1 6 2Y, 18 4
2%, 1Y, 8 3 20 4
3 1Y, 10 3Y, 24 4

NOTHS:

(1) dlass 150 flanges do not have a counterbore. Class 300(flanges will have a depth of counterbore of 7 mm for NPS 2 and sméller tap-
dings and 9.50 mm for NPS 2 and larger. The diameter of counterbore, S, is the same as that given in the tables of threaded flanges
for the corresponding tapping.

(2) The hub dimensions shall be at least as largeras those of the standard flanges of the size to which the reduction is being made,
dxcept flanges reducing to a size smaller than'those shown in this column may be made from blind flanges. See example (2)] below.

(3) The minimum length of effective threads ‘shall be at least equal to dimension “Length of Thread” of the corresponding presstire class
threaded flange as shown in the tables; ‘but does not necessarily extend to the face of the flange. For threads of threaded flgnges, see
fara. 7.6.

(4) Fpr method of designating redueing-threaded flanges, see para. 4.3 and examples (1) and (2) below.

EXAMPLES:
(1) The size designatidn is NPS 6 x 2, — Class 300 reducing threaded flange. This flange has the following dimensions:
(@) NPS 2%, staper pipe thread tapping (ANSI/ASME B1.20.1)
(b) 320 mm;diameter of regular NPS 6 Class 300 threaded flange
(© 35.mmj thickness of regular NPS 6 Class 300 threaded flange
(d) ,180"mm, diameter of hub for regular NPS 5 Class 300 threaded flange
(€).15.5 mm, height of hub for regular NPS 5 Class 300 threaded flange
Other dimensions are the same as for regular NPS 6 Class 300 threaded flange; see Table 9.
(2} The-size-desigration-is-NPS6-—x—2 — Class 300teducing-threaded-flange—UsetegularNRS 6-Class300-blind-flange-tagped with

NPS 2 taper pipe thread (ANSI/ASME B1.20.1).
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Table 5 Dimensions of Class 150 Base Elbows and Base Tees

Round Base

W
% ¢ | ¢
b
Yo [ 87

> Four bolt holes ~ - S- >

Square Base

< =3 >

o —
~C_ T "

<-—S—->| [

Base Elbow

Base Tee

Diameter of Round

Base Drilling [Note (|

p)]

Center-to-Base Base or Width of Thickness of  Thickness of  Nominal Size of  Bolt Circle or  Diame}er of

[Note (1)1, Square Base [Note (2)], Base, Ribs, Supporting Bolt Spacing, DrilEed

NPS R S T U Pipe for Base w Holes

2 105 118 13 13 1Y, 89 15[9
2Y, 114 118 13 13 1Y, 89 15[9

3 124 127 14 13 1Y, 98 15[9
3Y, 133 127 14 13 1Y, 98 159
4 140 152 16 13 2 121 19]0

5 159 178 18 16 21/2 140 19]0

6 178 178 18 16 2Y, 140 19|0

8 213 229 24 22 4 191 19|10

10 248 229 24 22 4 191 19|10

12 286 279 25 25 6 241 22]2
14 318 279 25 25 6 241 22]2
16 349 279 25 25 6 241 22]2
18 381 343 29 29 8 298 2212
20 406 343 29 29 8 298 22]2

24 470 343 29 29 8 298 22]2

GENERAL INOTES*?
(@ Dimertions are in millimeters.

(b) Bases are not finished unless so ordered.
NOTES:

(1) For reducing fittings, the size and center-to-face dimensions of base are determined by the size of the largest opening of fitting. In the
case of reducing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

(2) The base dimensions apply to all straight and reducing sizes.

(3) Bolt-hole template shown for round base is the same as for the flange of the supporting pipe size, except using only four holes in all
cases, so placed as to straddle centerlines. The bases of these fittings are intended for support in compression and are not to be used

for anchors or supports in tension or shear.
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Table 6 Dimensions of Class 300 Base Elbows and Base Tees

=W
-497
=21

U

o

ke

|
~—s—> > g T _s5-
| N Four bolt holes © <~ S~ >
Round Base Square Base
| / J L‘
_ f . 5
R I R
Y y [y !
T/-T + T/T ! )" Y
< - S — —>| | |< - G~
Base Elbow Base Tee
Base Drilling [Note (3)]
Diameter of Round
Center-to-Base Base or Width of Thickness Thickness Nominal Size of Bolt Circle or
[Note (2)], Square Base [Note (2)], of Base, of Ribs, Supporting Bolt Spacing, Dl|ameter of
NPS R S T u Pipe for Base w Drjlled Holes
2 114 133 19 13 1Y, 98 19.1
2Y, 121 133 19 13 1Y, 98 19.1
3 133 156 21 16 1Y% 114 22.3
3Y, 143 156 21 16 1Y, 114 22.3
4 152 165 22 16 2 127 19.1
5 171 191 25 19 21/2 149 22.3
6 191 194 25 19 2Y, 149 22.3
8 229 254 32 22 4 200 22.3
10 267 254 32 22 4 200 22.3
12 305 318 36 25 6 270 22.3
14 343 318 36 25 6 270 22.3
16 375 318 36 28 6 270 22.3
18 413 381 41 28 8 330 25.4
20 454 381 41 32 8 330 25.4
24 527 445 48 32 10 387 28.4
GENHRAL ‘NOTES:
(@) Oimensions are in millimeters.

(b) Bases are not finished unless so ordered.

NOTES:

(1) For reducing fittings, the size and center-to-face dimension of base are determined by the size of the largest opening of fitting. In the

case of reducing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.
(2) The base dimensions apply to all straight and reducing sizes.
(3) Bolt-hole template shown for round base is the same as for the flange of the supporting pipe size, except using only four holes in all

cases, so placed as to straddle centerlines. The bases of these fittings are intended for support in compression and are not to be used

for anchors or supports in tension or shear.
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(11) Table 7 Dimensions of Class 150 Ductile Iron Flanges
<~ X ——>
— Q |<— < B> |
D — f
0.06 —>||< . . .!, Q —LY
0.06 mE Y r ] o
raised e /,% W — 1 T X ¢
face . ! : | 0]
PP I — 1% T Tapped
| | — 0.06 max s 4
(< 4 Q / 17 74.Q
A h — I 4+ f
T | === W
. 0 ! ° ZI
End Flange Facings and Their R
Relationship to Flange Thickness NPS ?2 and La_rger
Optional'Design
Minimum Minimum Minimum Corner
Diameter Minimum Diameter of Length of Hub Domed Diametérjof Minimum Radius Hub
Diameter of Thickness Hub and Threads Wall Raised Bore of Bore of Lgngth
of Port, Flange, of Flange, [Note (1)], [Note (2)], Thickness, Face, Lapped, Lapped Flange, Lapped,
NPS I 0 Q X Y v w B r Y
1 25 110 14.2 49 18 51 35 4 17
1Yy, 32 115 15.7 59 21 64 44 5 21
1% 38 125 17.5 65 22 73 50 6 22
2 51 150 19.0 78 25 92 62 8 25
2Y, 64 180 22.3 91 29 105 75 8 29
3 76 190 23.8 108 30 127 91 10 30
3Y, 89 215 23.8 122 32 140 104 10 32
4 102 230 23.8 135 33 157 117 11 33
5 127 255 23.8 164 37 186 144 11 36
6 152 280 25.4 192 40 216 172 13 40
8 203 345 28.6 246 44 270 222 13 44
10 254 405 30.2 303 49 e 324 277 13 49
12 305 485 31.8 357 56 20.6 381 328 13 56
14 356 535 35.0 391 57 22.2 413 360 13 79
16 406 595 36.5 445 64 25.4 470 419 13 87
18 457 635 39.7 499 68 27.0 533 462 13 97
20 508 700 42.9 553 73 28.6 584 514 13 03
24 610 815 47.6 660 83 31.8 692 616 13 11

1)

(d)
(e
®
(®

(GENERAL JNOTES:
~@)
(b)

Dimenisions™are in millimeters.
For tolerances, see section 8.

For fadireas;
For flange bolt holes, see para. 7.3 and Table 8.

For spot facing, see para. 7.4.

For reducing threaded flanges, see Table 2.

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

SeaaraZ )
P —frr

NOTES:
(1) This dimension is for large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded and lapped

@

flanges.
For threads of threaded flanges, see para. 7.6.
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Table 8 Templates for Drilling Class 150 Ductile Iron Flanges

0]

N

=

l«—  Boltcircle — > L

Flange
o)

D

Machine Bolt With Nut

N

N+ NS

.
‘ A\ |

Flanged Fitting

Point height [Note (1)]

Stud Bolt With Nuts

Length of Bolts,
Drilling [Notes (2).and"(3)] L
Outside
Diameter of Flange, Diameter of Diameter of Number Diameter Stud Bolts Machine
NAS 0o Bolt Circle Bolt Holes of Bolts of Bolts [Note (1)] Bolts
1 110 79.4 s 4 % 75 55
1Y, 115 88.9 % 4 A 85 55
1Y, 125 98.4 A 4 % 85 65
2 150 120.7 A 4 A 95 70
21, 180 139.7 A 4 A 100 75
3 190 1527 A 4 A 100 75
3%, 215 1778 VA 8 A 100 75
4 230 190.5 A 8 A 100 75
9 255 215.9 A 8 VA 110 85
4 280 241.3 A 8 VA 115 85
8 345 298.5 A 8 A 120 90
1 405 362.0 1 12 /A 125 100
1P 485 431.8 1 12 A 135 100
14 535 476.3 1% 12 1 145 115
1 595 539.8 1Y 16 1 145 115
1 635 577.9 1Yy, 16 1Y% 160 125
2 700 635.0 1Y, 20 1% 170 140
24 815 749.3 1% 20 1Y, 185 150

GENERAENOTES:

(@) Dimensions are in millimeters except for diameters of bolts and bolt holes, which are in inches.
(b) For other dimensions, see Tables 3 and 7.

NOTES:

(1) Length of stud bolts does not include the height of the points.
(2) For flange bolt holes, see para. 7.3.

(3) For spot facing, see para. 7.4.

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

17

Licensee=Purdue University/5923082001
Not for Resale, 04/10/2012 20:09:00 MDT

(11)


https://asmenormdoc.com/api2/?name=ASME B16.42 2011.pdf

/1 91¢ €l /1 9o T 4 4 90¢ 99¢ oce 47" 9
791 981 11 i £y T 1s 1s 8/1 0°q€ 08¢ LC1 S
811 /51 11 AN 9¢€ T 8% 8% 14" 8'1¢ 1T 40} 4
S01 ov1 (0] 701 9¢ T 7 7 €€l coe 0€C 68 9.€
6 /Tl (0)2 16 43 T £y £y /11 7'8¢ 01¢ 9/ €
9/ S0T 8 S/ 43 e 8¢ 8¢ 001 VAT 061 79 9
79 6 8 29 6C T €e €€ 78 €ee 991 4] 4
19 €/ 9 14 4 T 0¢ 0€ 0/ 9°0¢ qst 8¢ Y1
w7y 79 S k44 24 T A4 LT 79 161 GET 43 1
9¢€ 14 € q€ 81 X LT 4 WAl 14" T4 1
S m 4 q 1 A A A X 0 o / SdN
¢910¢191Uno) ‘adey ‘bSue)y padde7 ‘paddeq ‘[(2) @10N] ‘ssatydlyl  ‘paddeq qny ‘qny ‘[(1) ®10N] ‘a8ueyd Jo ‘y8ueyd Jo  ‘yod Jo
j0 pasiey Jo aio0g jo alog speaiy) nem J0 yjSua qnH jo ssauwydIyL Jplowelq  J9jpWERIQ
J9lawelq  Jo J9jawelq snipey wnwuiw J0 y18uaq pawoq wnwiuiy 1918welq wnwiuiw
19u10) wnwiuiw wnwiuw wnwiuiw

ASME B16.42-2011

18

ubisaq |euondQ 1964e pue 0L SAN

I

|
| o

| / | _
s + |
m_._ivyk!m D) %i.\f Z N,
| |
¥ 7 % Z%M\\ L
| =l

Y
0
T

y
0
|+|

< >~ —>

g
X

sasSue)4 uol| 3)13INQ 00E SSe]) Jo suoisuawiq 6 3)qeL (t1)

Licensee=Purdue University/5923082001
Not for Resale, 04/10/2012 20:09:00 MDT

No reproduction or networking permitted without license from IHS

Provided by IHS under license with ASME

Copyright ASME International


https://asmenormdoc.com/api2/?name=ASME B16.42 2011.pdf

ASME B16.42-2011

‘9°/ ‘eled 23S ‘599

‘sague)y padde) pue papeaiyl uo Sap / pasdxa jou |eys Jade] ‘palade; Jo JySiess aq Aew ydiym ‘gny jo pu

“Jain}oeynuew ayl jo uondo syl 1B gny INOYUM 10 Yl

‘'z 91qeL 99S ‘s

#

‘0T 91qel pue ¢°/ &l

‘a8ed snoiaaid uo uoljeIISNY|| 6 B)qRL dIUBIBRI S

ueyy papealyy Jo speaiyy loq
b 981e) 104 SI UOISUBWIP SIYL

apew aq Aew sasue) pullg
bSue)) papealy} Sudnpal 104
*/ “eied 93s ‘Suldey 10ds U104
bd 995 ‘sajoy }joq a3ue)y U104
¢’/ "eled 93s ‘s3uldey 104
u0[329S 935 ‘SIIURID|0) U104
dawWi|jiw Ul aJe suojsuawiq

©
M

‘S310N

@
&)
®
)
©)
@
®

*S310N TVYINID

719 69 €l 919 €8 €1y 49} 90T (472 869 16 784 144
€18 %89 €1 716 €l '8¢ oyt S6 /89 S'€9 G// 8¢€Y 0¢
(4524 €€q €1 424 0/ 6'7¢ 0£T 68 €€q 709 ()2 [434 81
1944 0s% €1 11y 89 8'1¢ 1¢ct €8 9% (VA 059 /8¢ 91
09¢ €1y €l 09¢ 79 98¢ it 9. 14/ 8¢S G8S yA%S A
6C¢ 18¢€ €7 8C¢ 09 VAT4 [40) €L VA3 8'09 0zs S0¢€ ct
9/t 1£43 €l 11T 99 6°€C 56 49 |43 8Ly a7y %4¢ 01
(444 0/¢ €1 444 1§ T 9 79 09¢ 1y 08¢ €0¢ 8
S Mm 4 q 1 A A A X 0 o / SdN
‘910g43}uno) ‘aeq ‘bSue)4 paddeq ‘paddeq ‘[(@) @10N] ‘ssawydiy]  ‘paddeq gqnH ‘qnH ‘[(1) @10N] ‘ague)4 Jo ‘98ue){ Jo  ‘Mod jo
Jo pasiey Jo ailog jo alog speaiyL nem Jo ySua gnH jo ssauwIYL Iplawelq  J9jpwelq
J9Rwelq  jo J9jBwelq snipey wnwiuiy J0 yi8uaq pawogq wnwiuiy 19183welq wnwiuiy
19u10) wnwiuiy wnuwiuy wnuuw

(P.uo)) saSue)y uol| 2)13INQ OOE SSBD JO Ssuoisudwiq 6 AAqeL

19

(1)

Copyright ASME International

Purdue University/5923082001

Licensee:

Provided by IHS under license with ASME

Not for Resale, 04/10/2012 20:09:00 MDT

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B16.42 2011.pdf

ASME B16.42-2011

(11) Table 10 Templates for Drilling Class 300 Ductile Iron Flanges
I i I
& \, TR i L ‘
4
e N\ES
X (N
< Bolt circle —— >
Flange Machine Bolt With Nut
(0]
| ; <L __| '
T \ ‘ T ‘
N\l I
| | (- !
s |
—~—-|VS Point height [Note (1)]
Flanged Fitting Stud Bolt With Nuts
Length of Bolts
Drilling [Notes (2) and (3)] L
Outside Diameter
of Flange, Diameter of Diameter of Number Diameter Stud Bolts Maghine
NPS (0] Bolt Circle Bolt Holes of Bolts of Bolts [Note (1)] Bplts
1 125 88.9 A 4 A 75 65
1Y, 135 98.4 %, 4 A 85 70
1Y, 155 114.3 A 4 A 90 75
2 165 127.0 % 8 A 90 75
2Y, 190 149.2 A 8 A 100 85
3 210 168.3 A 8 ¥, 110 90
EYA 230 184.2 Ve 8 A 110 95
4 255 200.0 A 8 A 115 95
5 280 235.0 /A 8 A 120 110
6 320 269.9 A 12 VA 120 110
8 380 330.2 1 12 A 140 120
10 445 3874 1Y 16 1 160 140
12 520 45048 1Y, 16 1% 170 145
14 585 514.4 1Y, 20 1Y, 180 160
16 650 571.5 1% 20 1Y, 190 165
18 710 628.6 1% 24 1Y, 195 170
20 775 685.8 1% 24 1Y, 205 185
24 915 812.8 1Y%, 24 1Y% 230 105
GENERAL NOTES:
(@) Dimensions aréin/millimeters except for diameters of bolts and bolt holes, which are in inches.
(b) For other dimensions, see Tables 4 and 9.
NOTES:
(1) Length™of STUC OIS does not Mctude the Netght of the points.

(2) For flange bolt holes, see para. 7.3.
(3) For spot facing, see para. 7.4.
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MANDATORY APPENDIX | a1
PRESSURE-TEMPERATURE RATINGS — DIMENSIONS AND
TEMPLATES OF PIPE FLANGES AND FLANGED FITTINGS
IN U.S. CUSTOMARY UNITS

Sge Tables I-1 through I-10.
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Table I-1 Pressure-Temperature Ratings

Working Pressure; psi

Copyright ASME International
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No reproduction or networking permitted without license from IHS

Temperature, °F Class 150 Class 300
—-20 to 100 250 640
200 235 600
300 215 565
400 200 525
500 170 495
600 140 465
650 125 450
22
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Table I-2 i nd 300

Note (2)

l r Note (2) il_ Note A1)
v ' 72 T 777 A2 7D

Note (1)

|_ Note (3) Note (3)J
Blind Flange
Smallest Size of Smallest Size of Smallest Size of
Reducing Outlet Reducing Outlet Reducing|Outlet
NHS Requiring Hub Flanges NPS Requiring Hub Flanges NPS Requiring Hyb Flanges
[Notq (4)] [Note (2)] [Note (4)] [Note (2)] [Note (4)] [Note [2)]
1 Y 3Y, 1Y, 12 3}
1Y, Y, 4 1Y% 14 3!
1 Y 5 1% 16 4
2 1 6 2Y 18 4
2%, 1Y, 8 3 20 4
3 1Y, 10 3Y, 24 4
NOTHS:
(1) dlass 150 flanges do not have a counterbore. Class 3Q00(flanges will have a depth of counterbore of 0.25 in. for NPS 2 and smaller tap-

A
f

@ 7

[
G T
t

@ H

ings and 0.38 in. for NPS 2, and larger. The diametet~of counterbore, S, is the same as that given in the tables of threade
r the corresponding tapping.

he hub dimensions shall be at least as largerds those of the standard flanges of the size to which the reduction is being m
xcept flanges reducing to a size smaller thanthHose shown in this column may be made from blind flanges. See example (2
he minimum length of effective threads ‘shall be at least equal to dimension “Length of Thread” of the corresponding press
hreaded flange as shown in the tables; but does not necessarily extend to the face of the flange. For threads of threaded flg
ara. 7.6.

pbr method of designating reducing-threaded flanges, see para. 4.3 and examples (1) and (2) below.
EXAMPLES:

(1) The size designation is NPS 6 x 2% — Class 300 reducing threaded flange. This flange has the following dimensions:
(@) NPS 2Y%,taper pipe thread tapping (ANSI/ASME B1.20.1)
(b) 12.5 iMvdiameter of regular NPS 6 Class 300 threaded flange
(c) 1.44.0nl, thickness of regular NPS 6 Class 300 threaded flange
(d) /7507in., diameter of hub for regular NPS 5 Class 300 threaded flange
(€).0+62 in., height of hub for regular NPS 5 Class 300 threaded flange

Other dimensions are the same as for regular NPS 6 Class 300 threaded flange; see Table I-9.

d flanges

hde,
below.
ire class
nges, see

() Tha ciza dacignation ic NDG £ « 9 Class 300 raducing thraadad flonaga llca ragular NDS £ Clocc 300 hlind flonagg 24
S S =) S S Lt

ped with

NPS 2 taper pipe thread (ANSI/ASME B1.20.1).
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Table I-5 Dimensions of Class 150 Base Elbows and Base Tees
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> Four bolt holes ~

Round Base

Square Base

o —
~C_ T
< =3 >

~Jiu
+<-—S——>| '|<—S—->

Base Elbow

Base Tee

Diameter of Round

Base Drilling [Note (|

p)]

Center-to-Base Base or Width of Thickness of  Thickness of  Nominal Size of  Bolt Circle or  Diameter of
[Note (1)1, Square Base [Note (2)], Base, Ribs, Supporting Bolt Spacing, DrilEed
NPS R S T U Pipe for Base w Holes
2 4.12 4.62 0.50 0.50 11/4 3.50 0.42
2Y, 4.50 4.62 0:50 0.50 1Y, 3.50 0.42
3 4.88 5.00 0.56 0.50 1Y, 3.88 0.42
3Y 5.25 5.00 0.56 0.50 1Y, 3.88 0.42
4 5.50 6.00 0.62 0.50 2 4.75 0.45
5 6.25 7.00 0.69 0.62 21/2 5.50 0.45
6 7.00 7.00 0.69 0.62 2Y, 5.50 0.15
8 8.38 9.00 0.94 0.88 4 7.50 0.45
10 9.75 9.00 0.94 0.88 4 7.50 0.15
12 11.25 11.00 1.00 1.00 6 9.50 0.48
14 12.50 11.00 1.00 1.00 6 9.50 0.48
16 13.75 11.00 1.00 1.00 6 9.50 0.48
18 15.00 13.50 1.12 1.12 8 11.75 0.48
20 16.00 13.50 1.12 1.12 8 11.75 0.48
24 18.50, 13.50 1.12 1.12 8 11.75 0.48
GENERAL INOTES*?
(@ Dimertions are in inches.
(b) Bases are not finished unless so ordered.
NOTES:
(1) For reducing fittings, the size and center-to-face dimensions of base are determined by the size of the largest opening of fitting. In the

case of reducing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

(@)
(3)

The base dimensions apply to all straight and reducing sizes.
Bolt-hole template shown for round base is the same as for the flange of the supporting pipe size, except using only four holes in all

cases, so placed as to straddle centerlines. The bases of these fittings are intended for support in compression and are not to be used
for anchors or supports in tension or shear.
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Table I-6 Dimensions of Class 300 Base Elbows and Base Tees
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> Four bolt holes ~ T; -S>

Round Base Square Base
| / J L‘
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T/-T + T/T ! )" Y
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Base Elbow Base Tee
Base Drilling [Npte (3)]
Diameter of Round
Center-to-Base Base or Width of Thickness Thickness Nominal Size of  Bolt Circle or
[Note (2)], Square Base [Note (2)], of Base, of Ribs, Supporting Bolt Spacing,  D|ameter of
NP4 R S T u Pipe for Base w Drjlled Holes
4.50 5.25 0.75 0.50 11/4 3.88 0.75
23 4.75 5.25 0.75 0.50 1Y, 3.88 0.75
3 5.25 6.12 0.81 0.62 11/2 4.50 0.88
3} 5.62 6.12 0.81 0.62 1%, 4.50 0.88
4 6.00 6.50 0.88 0.62 2 5.00 0.75
5 6.75 7.5Q 1.00 0.75 21/2 5.88 0.88
6 7.50 7.50 1.00 0.75 2Y, 5.88 0.88
8 9.00 10.00 1.25 0.88 4 7.88 0.88
10 10.50 10.00 1.25 0.88 4 7.88 0.88
12 12.00 12.50 1.44 1.00 6 10.62 0.88
14 13.50 12.50 1.44 1.00 6 10.62 0.88
16| 14.75 12.50 1.44 1.12 6 10.62 0.88
18 16.26 15.00 1.62 1.12 8 13.00 1.00
20 14.88 15.00 1.62 1.25 8 13.00 1.00
24 20,75 17.50 1.88 1.25 10 15.25 1.12
GENHRAL ‘NOTES:
(@ Qimensions are in inches.
(b) Bases are not finished unless so ordered.
NOTES:

(1) For reducing fittings, the size and center-to-face dimension of base are determined by the size of the largest opening of fitting. In the
case of reducing base elbows, orders shall specify whether the base shall be opposite the larger or smaller opening.

(2) The base dimensions apply to all straight and reducing sizes.

(3) Bolt-hole template shown for round base is the same as for the flange of the supporting pipe size, except using only four holes in all
cases, so placed as to straddle centerlines. The bases of these fittings are intended for support in compression and are not to be used
for anchors or supports in tension or shear.
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Table I-7 Dimensions of Class 150 Ductile Iron Flanges
X —— >
— Q0 |<— |<_B _>|
D — f
0.06 —>||< . .!, Q —LY
0.06 mE 14 r ] a
raised —/—— /,% W — 1 T X ¢
face B ' ' ' | 0
PP I — 1% T Tapped
| | — 0.06 max. s 4
(< 4 Q / 17 74.Q
— A7 f U e f
Fk;;ce ' ‘ w ‘ o1
. 0 ! ° ZI
End Flange Facings and Their R
Relationship to Flange Thickness NPS ?2 and La_rger
Optional'Design
Minimum Minimum Minimum Corner
Diameter Minimum Diameter of Length of Hub Domed Diametérjof Minimum Radius Hub
Diameter of Thickness Hub and Threads Wall Raised Bore of Bore of Lgngth
of Port, Flange, of Flange, [Note (1)], [Note (2)], Thickness, Face, Lapped, Lapped Flange, Lapped,
NPS I 0 Q X Y v w B r Y
1 1.00 4.25 0.56 1.94 0.69 2.00 1.38 0.12 d.69
1Y, 1.25 4.62 0.62 2.31 0.81 2.50 1.72 0.19 g.81
1Y, 1.50 5.00 0.69 2.56 0.88 2.88 1.97 0.25 d.88
2 2.00 6.00 0.75 3.06 1.00 3.62 2.46 0.31 1.00
2Y, 2.50 7.00 0.88 3.56 1.12 4.12 2.97 0.31 1.12
3 3.00 7.50 0.94 4.25 19 5.00 3.60 0.38 1.19
3Y, 3.50 8.50 0.94 4.81 1225 5.50 4.10 0.38 1.25
4 4.00 9.00 0.94 5.31 1.31 6.19 4.60 0.44 1.31
5 5.00 10.00 0.94 6.44 1.44 7.31 5.69 0.44 1.44
6 6.00 11.00 1.00 7.56 1.56 8.50 6.75 0.50 1.56
8 8.00 13.50 1.12 9.69 1.75 10.62 8.75 0.50 1.75
10 10.00 16.00 1.19 12.00 1.94 - 12.75 10.92 0.50 1.94
12 12.00 19.00 1.25 14.38 2.19 0.81 15.00 12.92 0.50 .19
14 14.00 21.00 1.38 15.75 2.25 0.88 16.25 14.18 0.50 3.12
16 16.00 23.50 1.44 18.00 2.50 1.00 18.50 16.19 0.50 3.44
18 18.00 25.00, 1.56 19.88 2.69 1.06 21.00 18.20 0.50 3.81
20 20.00 27.5Q 1.69 22.00 2.88 1.12 23.00 20.25 0.50 4.06
24 24.00 32.00 1.88 26.12 3.25 1.25 27.25 24.25 0.50 4.38

GENERAL INOTES:

For flange bolt holes, see para. 7.3 and Table I-8.

(a) Dimensionsare'in inches.

(b) For tolerances, see section 8.

(c) For fadings;-see—para—rir:

(d)

(e) For spot facing, see para. 7.4.

(f) For reducing threaded flanges, see Table I-2.
®

NOTES:

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

(1) This dimension is for large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded and lapped
flanges.
(2) For threads of threaded flanges, see para. 7.6.
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Table I-8 Templates for Drilling Class 150 Ductile Iron Flanges

0]

N

=

l«—  Boltcircle — > L

Flange
o)

D

Machine Bolt With Nut

N

N+ NS

.
‘ A\ |

Flanged Fitting

Point height [Note (1)]

Stud Bolt With Nuts

Length of Bolts,
Drilling [Notes (2).and"(3)] L
Outside
Diameter of Flange, Diameter of Diameter of Number Diameter Stud Bolts Machine
NAS 0o Bolt Circle Bolt Holes of Bolts of Bolts [Note (1)] Bolts
1 4.25 3.12 0.62 4 Y 2.75 2.25
1Y, 4.62 3.50 0%2 4 Y 2.75 2.50
1Y, 5.00 3.88 0.62 4 Y 3.00 2.50
2 6.00 4.75 0.75 4 A 3.25 2.75
21, 7.00 5.50 0.75 4 A 3.50 3.00
3 7.50 6.00 0.75 4 A 3.75 3.25
3%, 8.50 7.00 0.75 8 A 3.75 3.25
4 9.00 7.50 0.75 8 A 3.75 3.25
5 10.00 8.50 0.88 8 A 4.00 3.25
4 11.00 9.50 0.88 8 VA 4.00 3.50
8 13.50 11.75 0.88 8 A 4.25 3.75
1 16.00 14.25 1.00 12 A 4.75 4.00
1P 19.00 17.00 1.00 12 /A 4.75 4.25
14 2400 18.75 1.12 12 1 5.25 4.50
1 23.50 21.25 1.12 16 1 5.50 4.75
1 25.00 22.75 1.25 16 1Y% 6.00 5.00
2 27.50 25.00 1.25 20 1% 6.25 5.50
24 32.00 29.50 1.38 20 1Y, 7.00 6.00

GENERAENOTES:

(@) Dimensions are in inches.

(b) For other dimensions, see Tables I-3 and I-7.

NOTES:

(1) Length of stud bolts does not include the height of the points.
(2) For flange bolt holes, see para. 7.3.

(3) For spot facing, see para. 7.4.
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